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Preface 

The first edition of this book was published in 1984; it grew out of a 

graduate-level course on the economics of agricultural development 

that we teach at Michigan State University. In course preparation we 

had been struck by the cumulative knowledge that economists and 

agricultural scientists had gained during the previous twenty-five years about the 

complexity and diversity of agriculture in the Third World, its interrelationships 

with other sectors, and its potential roles in the structural transformation of Third 

World economies. As a result of this new knowledge, many of the economic growth 

models of the 1960s seemed remarkably unsophisticated. 

Despite this increased knowledge, students in both industrial and Third World 

countries had not had a text that pulled together different views about what had 

been learned theoretically and empirically about the agricultural development pro¬ 

cess since the early 1970s. Although single-author texts are invaluable in develop¬ 

ing and testing models of agricultural development, by their very nature they can¬ 

not reflect the diversity of opinion about alternative policies and strategies to 

further the development of agriculture in the Third World. This book includes arti¬ 

cles and original essays by leading scholars on the theory and practice of agri¬ 

cultural development. 

This second edition includes twenty new chapters while retaining twelve key 

contributions from the first edition, providing a perspective on the role of agricul¬ 

ture in economic development in the early 1990s. The essays address the two basic 

questions about Third World agriculture: what are the strategic roles of agriculture 

in national development strategies, and how can the agrarian transformation be 

accelerated? The articles thus focus on how agriculture interacts with the rest of the 

economy as well as on the mechanisms of agricultural growth itself. 

Guided by favorable feedback from teachers and students, we have retained the 

five hallmarks of the first edition: (1) an introductory chapter that provides a frame¬ 

work for the book and traces the evolution of the field of agricultural development 

from the 1950s through the 1980s, (2) introductory comments for each section to 

help the reader focus on the key issues in each chapter and to serve as a guide to the 

broader literature, (3) a treatment of both the theory and the practice of agricultural 

development, (4) analysis of both macro- and microeconomic aspects of agricul¬ 

ture and the food system, and (5) a blend of recent empirical findings and policy 

analysis. 
This new edition has been extensively revised to reflect the increasing diversity 

of Third World agriculture and the new directions in development policy and anal- 

IX 
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ysis that are emerging in the 1990s. This edition puts much greater emphasis, for 

example, on the role of and effect on agriculture of macroeconomic policies and 

structural adjustment and on the increasing importance of food security as a central 

component of development strategies. The second edition also includes contribu¬ 

tions that fill some notable gaps in the first edition, such as the role of women in 

development and agricultural development strategies in centrally planned econo¬ 

mies. The latter seem particularly germane given the momentous changes in East¬ 
ern Europe and the Soviet Union. 

This book is designed to be used as a text in beginning graduate courses in inter¬ 

national agricultural development and as a supplementary text in general economic 

development courses. Space constraints prevented our addressing specifically a 

larger number of topics in agricultural development. For example, there are no 

articles dealing exclusively with such topics as agricultural extension, marketing, 

agricultural planning, rural labor markets, nutrition or biotechnology. We have, 

however, included extensive references in chapter 1 and in the introductions to 

parts II-IV to the vast literature on agricultural development. 

We are grateful to the authors of the chapters on women and agricultural devel¬ 

opment (chapter 17), the Soviet Union (chapter 29), and China (chapter 30) for 

preparing original essays and to those who revised unpublished papers and updated 

published essays. We want to thank numerous colleagues and students at Michigan 

State University and other universities, foundations, and international develop¬ 

ment agencies for their counsel on this edition. Our ideas on food security have 

been greatly affected by work that we and our colleagues at Michigan State and at 

several African research institutions have been conducting since 1984, under the 

USAID-funded Food Security in Africa Cooperative Agreement. Our task in com¬ 

piling the new edition has been immensely facilitated by the efficient library ser¬ 

vice of Daniel Karanja and Lisa Schwartz and the adept typing of Sherry Rich, 

Eleanor Noonan, and Beryl Watters. We are also grateful to the staff at the Johns 

Hopkins University Press, including Anne Whitmore, for her skillful copyediting, 

and Anders Richter and Henry Tom, for guiding the book through publication. 
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Agricultural Development Ideas 
in Historical Perspective 

JOHN M. STAATZ and CARLK. EICHER 

Although economists have been concerned with growth and develop¬ 

ment since at least the time of the mercantilists, development eco¬ 

nomics has existed as a separate branch of economics only since 

about 1950. The history of the field can be divided roughly into three 

periods: the economic-growth-and-modernization era of the 1950s and 1960s, 

when development was defined largely in terms of growth in average per capita 

output; the growth-with-equity period since around 1970, when the concern of 

most development economists broadened to include income distribution, employ¬ 

ment, and nutrition; and the economic growth and policy reform period of the 

1980s. The prevailing view of agriculture’s role in development changed pro¬ 

foundly during these three periods.1 

In this chapter we will outline the changing view of agriculture in economic 

development since 1950 and place the readings in this volume in historical perspec¬ 

tive. In the first section we will briefly discuss the evolution of agricultural develop¬ 

ment theory and practice during the growth-and-modernization era of the fifties 

and sixties. We will examine the relatively passive role assigned to agriculture in 

the economic growth models of the 1950s, the increasing recognition of the inter¬ 

dependence between agricultural and industrial growth during the 1960s, the 

lessons learned from the agricultural development experience of the 1950s and 

1960s, and the contribution of radical and dependency scholars to an improved 

understanding of the process of agricultural and rural development. In the next 

section we will discuss the increased emphasis given to agricultural and rural de¬ 

velopment during the growth-with-equity period that began around 1970. During 

this period there was a sharp increase in microeconomic research on agricultural 

production and marketing, intersectoral linkages, rural factor markets, migration, 

and rural small-scale industry and a policy shift to integrated rural development 

and basic needs programs. Beginning in the early 1980s, the focus of agricultural 

development shifted to an analysis of the impact of structural adjustment on agri- 

John M. Staatz is associate professor and Carl K. Eicher is professor of agricultural economics, 

Michigan State University. 
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4 John M. Staatz and Carl K. Eicher 

culture, food policy analysis, food security, and market reform. Finally, we will 

outline the plan of this volume, placing the readings in the context of the theoretical 

and policy debates discussed in the first two sections. 

THE ROLE OF AGRICULTURE IN DEVELOPMENT 
ECONOMICS, 1950-69 

Western Development Economists’ Perspectives 

on Agriculture 

Most Western development economists of the 1950s did not view agriculture as 

an important contributor to economic growth.2 As I. M. D. Little comments in his 

survey of development economics, “It is fairly obvious from reading their works 

that the leading development economists of the 1950s knew little about tropical 

agriculture or rural life. They had no time for rural rides and there was no consider¬ 

able body of empirical grassroots literature on which they could draw” (Little 1982, 

106). Development was often equated with the structural transformation of the 

economy, that is, with the decline in agriculture’s relative share of the national 

product and of the labor force. The role of development economics was seen as 

facilitating that transformation by discovering ways to transfer resources, espe¬ 

cially labor, from traditional agriculture to industry, the presumed engine of 

growth. Agriculture itself was often treated as a “black box from which people, 

and food to feed them, and perhaps capital could be released” (ibid., 105). 

Development economics throughout the 1950s and 1960s was strongly influ¬ 

enced by W. Arthur Lewis’s 1954 article “Economic Development with Unlimited 

Supplies of Labour.” Seldom has a single article been so instrumental in shaping 

the work of an entire subdiscipline of economics. In the article, Lewis presented a 

general equilibrium model of expansion in an economy with two sectors—a mod¬ 

em capitalist exchange sector and an indigenous noncapitalist sector, which was 

dominated by subsistence farming.3 The distinguishing characteristics of the cap¬ 

italist sector were its use of reproducible capital, its hiring of labor, and its sale of 

output for profit. “Capitalist” enterprises could be owned privately or by the state. 

The subsistence sector was pictured as the “self-employment sector,” which did not 

hire labor or use reproducible capital. Lewis’s model focused on how the transfer of 

labor from the subsistence sector (where the marginal productivity of a laborer 

approached zero as a limiting case) to the capitalist sector facilitated capitalist ex¬ 

pansion through reinvestment of profits. The labor supply facing the capitalist sec¬ 

tor was “ ‘unlimited’ in the sense that when the capitalist sector offers additional 

employment opportunities at the existing wage rate, the numbers willing to work 

at the existing wage rate will be greater than the demand: the supply curve of labor 

is infinitely elastic at the ruling wage” (Meier 1976, 158). In Lewis’s model, ex¬ 

pansion in the capitalist sector continued until earnings in the two sectors were 

equated, at which point a dual-sector model was no longer relevant; growth pro- 
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ceeded as in a one-sector neoclassical model. Lewis’s analysis was later extended 

by Ranis and Fei (1961, 1963, 1964) and Jorgenson (1961). 

Lewis pointed out that the capitalist sector did not need to be industry (it could 

be mining or plantations) and that the noncapitalist sector could include handi¬ 

crafts. Most analysts, however, equated the capitalist sector with industry and the 

noncapitalist sector with traditional agriculture and argued that “surplus” labor and 

other resources should be transferred from agriculture to industry in order to pro¬ 

mote growth.4 Many development economists conlcuded that since economic 

growth facilitated the structural transformation of the economy in the long run, the 

rapid transfer of resources (especially “surplus” labor) from agriculture to industry 

was an appropriate short-run economic development strategy.5 But Johnston ob¬ 

served that “this preoccupation with ‘surplus labor’ often seems to have encour¬ 

aged neglect of the agricultural sector as well as a tendency to assume too readily 

that a surplus can and should be extracted from agriculture, while neglecting the 

difficult requirements that must be met if agriculture is to play a positive role in 

facilitating overall economic growth” (Johnston 1970, 378). The propensity of de¬ 

velopment economists to give relatively little attention to agriculture’s potential 

“positive role in facilitating overall economic growth” was based in part on the 

empirical observation that agriculture’s share of the economy inevitably declines 

during the course of development for at least two reasons. First, the income elas¬ 

ticity of demand for unprocessed food is less than unity and declines with higher 

incomes; hence, the demand for raw agricultural products grows more slowly than 

consumption in general. Second, increasing labor productivity in agriculture 

means that the same farm output can be produced with fewer workers, implying a 

transfer of labor to other sectors of the economy.6 Because agriculture’s share of the 

economy was assumed to be declining, many economists downplayed the need to 

invest in the agricultural sector in the short run. 

The relative neglect of agriculture in the 1950s was reinforced by two other de¬ 

velopments. In 1949, Raul Prebisch and Hans Singer independently formulated the 

thesis that there is a secular tendency for the terms of trade to turn against countries 

that export primary products and import manufactures.7 From this they concluded 

that the scope for growth through agricultural and other primary exports was very 

limited. Prebisch and his colleagues at the United Nations Economic Commission 

for Latin America (ECLA) therefore advocated that priority be given to import 

substitution of manufactured goods rather than to production of agricultural ex¬ 

ports.8 The “secular-decline hypothesis” became an article of faith for some devel¬ 

opment economists and planners, and thus the tendency to downplay agriculture’s 

potential role in development was reinforced. 

The second important event affecting development economists’ view of agricul¬ 

ture was the publication of Albert Hirschman’s influential book The Strategy of 

Economic Development (1958). In this book, Hirschman introduced the concept of 

linkages as a tool for investigating how, during the course of development, invest¬ 

ment in one type of economic activity induced subsequent investment in other 
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income-generating activities. Hirschman defined the linkage effects of a given 

product line as the “investment-generating forces that are set in motion, through 

input-output relations, when productive facilities that supply inputs to that line or 

utilize its output are inadequate or non-existent. Backward linkages lead to new 

investment in input-supplying facilities and forward linkages to investment in out¬ 

put-using facilities” (Hirschman 1977, 72). Hirschman argued that government in¬ 

vestment should be concentrated in activities where the linkage effects were great¬ 

est, since this would maximize indigenous investment in related, or “linked,” 

industries. Hirschman asserted that “agriculture certainly stands convicted on the 

count of its lack of direct stimulus to the setting up of new activities through link¬ 

age effects—the superiority of manufacturing in this respect is crushing” (Hirsch¬ 

man 1958, 109-10). Therefore, Hirschman argued, investment in industry would 

generally lead to more rapid and more broadly based economic growth than would 

investment in agriculture. Hirschman’s analysis thus reinforced ECLA’s policy rec¬ 

ommendation that priority be given to import substitution of manufactures. 

Ironically, Lewis s two-sector growth model, which led many development econ¬ 

omists to focus heavily on the role of industry in economic development, in the 

early 1960s led others to stress the interdependence between agricultural and in¬ 

dustrial growth. In an article comparing a Lewis-type “classical” model with a 

neoclassical growth model, Jorgenson (1961) argued that growth in nonfarm em¬ 

ployment depended on the rate of growth of the agricultural surplus. Jorgenson’s 

analysis and similar analyses by Ranis and Fei (1961,1963,1964) and Enke (1962a, 

1962b) showed that food shortages could choke off growth in the nonfarm sector by 

making its labor supply less than infinitely elastic. These authors therefore con¬ 

cluded that in order to avoid falling into a low-level equilibrium trap, in the early 

stages of development a country probably needed to make some net investment in 
agriculture to accelerate the growth of its agricultural surplus. 

Many agricultural economists found it shocking . . . that general economists 

such as Jorgenson and Enke . . . felt it necessary to argue the case for some invest¬ 

ment in agriculture” (Johnston 1970, 378). In a seminal article entitled “The Role 

of Agriculture in Economic Development” (1961), Johnston and Mellor drew on 

insights from the Lewis model to stress the importance of agriculture as a motive 

force in economic growth. They argued that far from playing a passive role in de¬ 

velopment, agriculture could make five important contributions to the structural 

transformation of Third World economies: it could provide labor, capital, foreign 

exchange, and food to a growing industrial sector and could supply a market for 

domestically produced industrial goods. They argued further that the nature of the 

interrelationships between agriculture and industry at various stages of develop¬ 

ment had important implications for the types of agricultural and industrialization 
strategies that would be most likely to succeed. 

Johnston and Mellor’s article and William H. Nicholls’s influential article “The 

Place of Agriculture in Economic Development” (1964) were instrumental in en¬ 

couraging economists to view agriculture as a potential positive force in develop¬ 

ment, and they helped to stimulate debate on the interdependence of agricultural 
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and industrial growth. This in turn led to a growing interest in the empirical mea¬ 

surement of intersectoral resource transfers during the course of development.9 

The work of neoclassical agricultural economists during the 1960s stressed not 

only the interdependence of agriculture and industry and the potentially important 

role that agriculture could play in economic development but also the importance 

of understanding the process of agricultural growth per se if that potential was to be 

exploited.10 The need for a better understanding of the process of agricultural 

growth was further emphasized by some of the agricultural development experi¬ 
ences of the 1950s and early 1960s. 

The Influence of the Agricultural Development Programs of 

THE 1950s AND 1960s ON WESTERN DEVELOPMENT THOUGHT 

Debates among Western economists about the role of agriculture in development 

did not take place in a vacuum; they were strongly influenced by the rural develop¬ 

ment experiences of Third World nations. Indeed, an important characteristic of 

the literature on agricultural development since the 1950s has been its movement 

from a priori theorizing towards empirical research. 

Despite the emphasis that development economists placed on industrialization 

during the 1950s, governments of many low-income countries and donor agencies 

undertook a number of activities aimed at increasing agricultural output and rural 

incomes. The experience gained in these efforts was important in developing a 

better understanding of intersectoral relationships and the constraints on agricul¬ 
tural growth. 

During the 1950s the approach of European and North American agricultural 

economists to development was colored by the historical experiences of their own 

countries and by their training in the then-current theories of development eco¬ 

nomics. For example, most Western agricultural economists working on problems 

of Third World agriculture during this period believed that the problem of rural 

surplus labor could be resolved by transferring “excess” rural workers to urban 

industry.11 It was also widely assumed that Western agricultural advisers could 

directly transfer agricultural technology and models of agricultural extension from 

high-income countries to the Third World, that community development programs 

could help rural people overcome the shackles of traditional farming and inequita¬ 

ble land tenure systems, and that food aid could serve humanitarian needs and 

provide jobs for rural people. 

Agricultural development efforts of the 1950s placed heavy emphasis on the di¬ 

rect transfer of agricultural technology from high-income countries to the Third 

World and the promotion of the American model of agricultural extension. These 

efforts were based on what Vernon Ruttan calls the “diffusion model” of agri¬ 

cultural development (see chapter 4). The diffusion model assumed that Third 

World farmers could substantially increase their agricultural productivity by al¬ 

locating existing resources more efficiently and by adopting agricultural practices 

and technologies from the industrial countries. 

Like the diffusion model, the community development effort of the 1950s and 
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early 1960s (Holdcroft, 1984) assumed that small farmers were often poor decision 

makers who required outside assistance in planning local development projects 

(Stevens 1977b, 5). Community development grew out of the Cold War atmosphere 

of the 1950s, when Western foreign assistance programs were searching for a non¬ 

revolutionary approach to rural change. Community development advocates as¬ 

sumed that villagers, meeting with community development specialists, would ex¬ 

press their “felt needs” and unite to design and implement self-help programs 

aimed at promoting rural development. The community development effort also 

implicitly assumed that rural development could be achieved through the direct 

transfer of Western agricultural technologies and social institutions, such as local 

democracy, to the rural areas of the Third World.12 

The failure of many agricultural extension programs to achieve rapid increases in 

agricultural output and the inability of community development projects to solve 

the basic food problem in many countries (particularly India in the mid-1950s) led 

to a reevaluation of the diffusion model of agricultural development. Two elements 

were critical in this reappraisal. First, it became apparent that in many countries 

there were important structural barriers in rural development, such as highly con¬ 

centrated political power and asset ownership. The research by economists such as 

Warriner (1955), Ladejinsky (see Walinsky 1977), Carroll (1961), Raup (1967), 

and Barraclough (1973) on land tenure and land reform in Asia, North Africa, and 

Latin America documented how institutional barriers inhibited the expansion of 

agricultural output. These authors argued that in some countries basic institutional 

reforms were prerequisites to effective agricultural extension and community 
development.13 

The second element leading to a reevaluation of the diffusion model was re¬ 

search by scholars such as Jones (1960), Krishna (1967), and Behrman (1968) that 

documented the responsiveness of Third World farmers and consumers to eco¬ 

nomic incentives and helped to demolish the myth of the “tradition-bound peas¬ 

ant.” The findings of these studies suggested that if farmers were not responsive to 

agricultural extension efforts, perhaps it was because extension workers had few 

profitable innovations to extend. This viewpoint was advanced most forcefully in 

T. W. Schultz’s highly influential book Transforming Traditional Agriculture 
(1964). 

As Ruttan points out in chapter 4, Schultz’s book was iconoclastic at the time. 

Schultz argued that Third World farmers and herders, far from being irrational and 

fatalistic, were calculating economic agents who carefully weighed the marginal 

costs and benefits associated with different agricultural techniques. Through a long 

process of experimentation, these farmers had learned how to allocate efficiently 

the factors of production available to them, given existing technology. This implied 

that “no appreciable increase in agricultural production is to be had by reallocating 

the factors at the disposal of farmers who are bound by traditional agricul¬ 

ture. ... An outside expert, however skilled he may be in farm management, will 

not discover any major inefficiency in the allocation of factors” (39). 

Schultz’s argument that despite low levels of per capita output, traditional agri- 
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culture was characterized by allocative efficiency became known as the “efficient- 

but-poor hypothesis.”14 Citing evidence from Guatemala (Tax [1953] 1963) and 

India (summarized in Hopper 1965) to support this hypothesis, Schultz argued that 

major increases in per capita agricultural output in the Third World would come 

about only if farmers were provided new, more productive factors of production 

(that is, new agricultural technologies) and the new skills needed to exploit them. 

The cause of rural poverty, in other words, lay in the lack of profitable technical 

packages for Third World farmers and the lack of investment in human capital 

needed to cope with rapidly changing agricultural technologies. Schultz later at¬ 

tributed the low levels of investment in agricultural research and rural education in 

most Third World countries to national policies that undervalued agriculture 
(Shultz 1978, 1981). 

Transforming Traditional Agriculture called for a major shift from agricultural 

extension towards investment in agricultural research and human capital. The 

book, which appeared five years after the establishment of the International Rice 

Research Institute (IRRI) in the Philippines and one year after the establishment of 

the International Center for Maize and Wheat Improvement (CIMMYT) in Mex¬ 

ico, reinforced the increasing emphasis being given to agricultural research by the 

Rockefeller and Ford foundations and other donors in the 1960s. As a result of 

IRRI’s and CIMMYT’s success in developing high-yielding dwarf varieties of rice 

and wheat, which were rapidly adopted in many areas of the Third World during 

the 1960s, the “Green Revolution,” or high-payoff input model, replaced the diffu¬ 

sion/community development model as the dominant agricultural development 
model for field practitioners.15 

The appearance of the high-yielding grain varieties had important effects on the 

theory as well as on the practice of agricultural development. Several authors, such 

as Ohkawa (1964), Mellor (1966), and Ohkawa and Johnston (1969), noted that the 

new grain/fertilizer technologies were highly divisible and scale-neutral, allowing 

them to be incorporated into existing systems of small-scale agriculture. There¬ 

fore, these authors argued, intensification of agricultural production based on high- 

yielding cereal varieties offered the opportunity to provide productive employment 

for the rapidly growing rural labor force while at the same time it produced the 

wage goods needed for an expanding industrial labor force. The high-yielding vari¬ 

eties, it was argued, made it possible to achieve both employment and output 

objectives.16 

The early enthusiasm for the Green Revolution was met by a barrage of criticism 

by Frankel (1971), Griffin (1974), and others. These authors argued that the new 

varieties often benefited mainly landlords and larger farmers in ecologically fa¬ 

vored areas, while they frequently impoverished small farmers and tenants, partic¬ 

ularly those in upland areas, by inducing lower grain prices and evictions from the 

land as landlords found it profitable to farm the land themselves using mechaniza¬ 
tion (see Hayami, chapter 26). 

Although some authors, such as Lester Brown (1970), did tend to oversell the 

accomplishments of the Green Revolution, in Asia the impact of the new varieties 
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was substantial. They have had a smaller effect in Latin America, however, where 

a high percentage of small farmers live in poor natural resource zones (Pineiro, 

Trigo, and Fiorentino 1979), and they have had little impact in sub-Saharan Africa 

(see Eicher, chapter 31). Overall, high-yielding wheat and rice varieties accounted 

for about 40 to 50 million tons of additional grain each year in the Third World 
(Lipton 1989). 

In chapters 25 and 26, Scobie, Posada, and Hayami evaluate some of the 

income-distribution effects of the new varieties. These authors find that within vil¬ 

lages there has been little difference between small farmers’ and large farmers’ 

rates of adoption of the modern varieties. Farmers in upland areas, however, may 

have been hurt relative to farmers in irrigated areas because the new varieties are 

more suited to irrigated conditions. Low-income consumers, who spend a high 

proportion of their income on foodgrains, have been major beneficiaries of the 

larger harvests and lower prices made possible by the Green Revolution. One of the 

important lessons of the last few decades is that with rising population pressure on 

land throughout the Third World, technological change must be included as a cen¬ 

tral component in both the theory and the practice of agricultural and rural 
development. 

Radical Political Economy and Dependency 

Perspectives on Agriculture 

Western development economics was challenged in the 1960s and 1970s by the 

emergence and rapid growth of radical political economy and dependency models 

of development and underdevelopment. The radical political economy models have 

their roots in the writings of Lenin on imperialism and Kautsky on agriculture and 

in the post-World War II writings of Paul Baran and other Marxist economists. 

Baran, in an important article entitled “On the Political Economy of Backward¬ 

ness” (1952), argued that in most low-income countries it would be impossible to 

bring about broad-based capitalist development without violent changes in social 

and political institutions. Although Baran was clearly ahead of his time in identify¬ 

ing institutional and structural barriers to development and the need to put effective 

demand at the center of development programs, he tended, as did many of the 

Western development economists he was criticizing, to see small-scale agriculture 

as incapable of making major contributions to economic growth. For example, 

Baran accepted the view that the marginal product of labor often approached zero 

in agriculture and that therefore “there is no way of employing it [labor] usefully in 

agriculture. Farmers “could only be provided with opportunities for productive 

work by transfer to industry.” Baran, like many economists of the time, believed 

that very few improvements that would be necessary in order to increase produc¬ 

tivity can be carried out within the narrow confines of small-peasant holdings” and 
that therefore farm consolidation was necessary. 

Marxist analysis of agricultural and rural development was further advanced 

in the 1950s and 1960s by several Latin American scholars, who often blended 
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Marxian analyses with dependency theory.17 The dependency interpretation of un¬ 

derdevelopment was first proposed in the 1950s by the Economic Commission for 

Latin America, under the leadership of Raul Prebisch. The basic hypothesis of this 

perspective is that underdevelopment is not a stage of development but the result of 

the expansion of the world capitalist system. Underdevelopment, in other words, is 

not simply the lack of development; it is a condition of impoverishment brought 

about by the integration of Third World economies into the world capitalist system. 

Although a number of different views of dependency have been put forward by 

scholars such as Sunkel (1973), Furtado (1973), Frank (1966), Galtung (1971), and 

others, the following definition of dependency by Dos Santos has been widely 

cited: “By dependency we mean a situation in which the economy of certain coun¬ 

tries is conditioned by the development and expansion of another economy to 
which the former is subjected” (1970, 231).18 

Dependency theorists implicitly argued that trade was often a zero-sum game— 

that low-income countries (“the periphery”) were pauperized through both a pro¬ 

cess of unequal exchange with the industrialized world (“the center”) and repatria¬ 

tion of profits from foreign-owned businesses. Capitalist growth in the periphery 

was not self-sustaining; it was stunted by policies favoring import substitution of 

luxury goods and export of agroindustrial products, often produced on large es¬ 

tates. These policies limited the internal market for consumer goods (including 

food and other agricultural products) and led to impoverishment of the mass of 

small farmers. Meaningful reform was blocked by an alliance of the landed elite, 

local bourgeoisie, and multinational firms, all of which benefited from the depen¬ 
dency relationship. 

Various theories of unequal exchange played important roles in dependency the¬ 

ory. Marxist economists, such as Emmanuel (1972), argued that unequal exchange 

between industrialized and Third World countries resulted from the maintenance 

of precapitalist relations of production in the Third World, which depressed wage 

rates, and the use of monopoly power by industrialized nations to turn the terms of 

trade against the Third World. Changes in the social relations of production in low- 

income countries and the organization of cartels by Third World exporters were 

therefore necessary to obtain countervailing power in international markets. Many 

non-Marxist economists, such as Singer and Prebisch, believed that unequal ex¬ 

change was a logical consequence of the demand characteristics of the primary 

products exported by Third World countries and the noncompetitive labor markets 

in high-income countries, which tended to raise the price of manufactures. In these 

authors’ view, import substitution and a shift to exports of manufactures repre¬ 

sented ways of combatting unequal exchange. In contrast, Lewis (1978) developed 

a theory of unequal exchange based on a simple two-country, three-good Ricardian 

trade model in which food is produced in both countries and serves as the numer¬ 

aire to establish the commodity terms of trade between countries. Lewis used this 

model to argue that unequal exchange resulted from the failure of Third World 

countries to invest adequately in domestic food production. If low-income coun¬ 

tries attempted to shift from exporting primary products to exporting manufactures 
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without improving domestic food production, they would simply “exchange one 

dependence for another” (70). 

In the 1960s, dependency theory was imported into Africa from Latin America. 

Since the mid-1960s Samir Amin has provided leadership in developing a Marxist 

version of dependency theory. In Accumulation on a World Scale (1974) and Un¬ 

equal Development (1976) Amin presents an analytical framework of under¬ 

development in Africa based on surplus extraction and the domination of the world 

capitalist system. Amin has provided valuable insights into the development pro¬ 

cess, but his prescriptions for African agriculture have vacillated over time. During 

the 1960s Amin favored animal traction, promoted industrial crops, and argued 

that traditional social values were a serious constraint on development at the village 

level. He also argued that the transition to privately owned small farms was a pre¬ 

condition for socialism (Amin 1965, 210-11, 231). By the early 1970s Amin had 

reversed himself and recommended the collectivization of agricultural production, 

and he abandoned his support for animal traction and industrial crops (Amin 1971, 
231; 1973, 56). 

These criticisms notwithstanding, the radical scholars made several important 

contributions to the understanding of agriculture and rural development. First, they 

helped demolish the myth of “a typical underdeveloped country” by stressing that 

each country’s economic development had to be understood in the context of that 

country’s historical experience. For example, they argued that Schultz’s concept of 

“traditional agriculture”—a situation where farmers have settled into a low-level 

equilibrium after years of facing static technology and factor prices—abstracted 

from the historical process of integration of individual Third World economies into 

the world capitalist system and therefore was not a very useful analytical concept. 

Second, in arguing that rural poverty in the Third World resulted from the function¬ 

ing of the global capitalist economy, the radical writers focused attention on the 

relationships between villagers and the wider economic system. Unlike Schultz, 

who attributed rural poverty to the lack of productive agricultural technologies and 

human capital, radical scholars stressed the importance of the linkages and ex¬ 

change arrangements that tied villages to the rest of the economy. Third, the radical 

economists directly attacked what Hirschman (1981a, 3) has called the “mutual 

benefit claim” of development economics—the assertion that economic relations 

between high- and low-income countries (and among groups within low-income 

countries) could be shaped in a way to yield benefits for all. In disputing this claim, 

the radical scholars stressed that economic development was more than just a tech¬ 

nocratic matter of determining how best to raise per capita GNP Development in¬ 

volved restructuring institutional and political relationships, and the radicals urged 

neoclassical economists to include these political considerations explicitly in their 

analyses. In de Janvry’s words, “Economic policy without political economy is a 
useless and utopian exercise” (1981, 263). 

Both the radical analyses and the Western dual-sector models of the 1960s suf¬ 

fered from some of the same shortcomings—abstract theorizing, inadequate at¬ 

tention to the need for technical change in agriculture, lack of attention to the bio- 
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logical and location-specific nature of agricultural production processes, and lack 

of a solid micro foundation based on empirical research at the farm and village 

level. Recognition of some of these shortcomings was an important element lead¬ 

ing to a reevaluation of the goals and approaches of development economics and of 

the role of agriculture in reaching those goals in the period following 1970. 

THE GROWTH-WITH-EQUITY ERA SINCE 1970 

The Broadening of Development Goals 

Around 1970 mainstream Western development economics began to give greater 

attention to employment and the distribution of real income, broadly defined. This 

shift in emphasis came about for at least three reasons. The first was ideological, a 

response to the radical critique of Western development economics, especially the 

critique of the “mutual benefit claim” discussed above. The goal of economic 

growth for Third World countries was seriously questioned by this critique, and 

some development economists may have felt the need to redefine the goals of de¬ 

velopment more broadly in order to preserve the legitimacy of their subdiscipline. 

Second, from the 1960s onwards it became apparent that rapid economic growth 

in some countries, such as Pakistan, Nigeria, and Iran, had deleterious, and in 

some cases disastrous, side effects. Hirschman (1981a, 20-21) argues that devel¬ 

opment economists were forced to reevaluate the goals of their profession because 

the series of political disasters that struck a number of Third World countries from the 

sixties on . . . were clearly somehow connected with the stresses and strains accompany¬ 

ing development and “modernization.” These development disasters, ranging from civil 

wars to the establishment of murderous authoritarian regimes, could not but give pause to 

a group of social scientists who, after all, had taken up the cultivation of development 

economics in the wake of World War II not as narrow specialists, but impelled by the 

vision of a better world. As liberals, most of them presumed that “all good things go 

together” and took it for granted that if only a good job could be done in raising the 

national income of the countries concerned, a number of beneficial effects would follow 

in the social, political, and cultural realms. 

When it turned out instead that the promotion of economic growth entailed not infre¬ 

quently a sequence of events involving serious retrogression in those other areas, includ¬ 

ing the wholesale loss of civil and human rights, the easy self-confidence that our sub¬ 

discipline exuded in its early stages was impaired. 

The third reason for the reevaluation of development goals was a growing aware¬ 

ness among development economists that even in countries where rapid economic 

growth had not contributed to social turmoil, the benefits of economic growth often 

were not trickling down to the poor and that frequently the income gap between 

rich and poor was widening (see, for example, Fishlow 1972; Nugent and 

Yotopoulos 1979; and Streeten 1979). Even where the incomes of the poor were 

rising, often they were rising so slowly that the poor would not be able to afford 

decent diets or housing for at least another generation. 

5 8 850 o 
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Rather than simply waiting for increases in average per capita incomes to 

“solve” the problems of poverty and malnutrition, economists, political leaders in 

the Third World, and the leaders of major donor agencies argued in the early 1970s 

that greater explicit attention needed to be paid to employment, income distribu¬ 

tion, and “basic needs,” such as nutrition and housing. For example, Robert 

McNamara, then president of the World Bank, called on the Bank to redirect its 

activities towards helping people in the bottom 40 percent of the income distribu¬ 
tion in low-income countries (McNamara 1973). 

These growth-with-equity concerns stimulated a number of important theoreti¬ 

cal and policy debates during the 1970s. The first debate concerned the interactions 

between income distribution and rates of economic growth. A number of econo¬ 

mists during the 1970s included income distribution explicitly in their frameworks 

of analysis, and several examined the interdependence between income growth, 

income distribution, and other development goals, such as literacy and health.19 

These analyses focused on changes not only in the size distribution of income dur¬ 

ing the course of development (for example, Chenery et al. 1974; Adelman and 

Morris 1973) but in the functional distribution as well. For example, attention was 

given to the impact of economic growth on small farmers (Stevens 1977a; Fei, 

Ranis, and Kuo 1979) and on women (Boserup 1970; Tinker and Bramsen 1976; 
Spencer 1976). 

A second debate centered on employment generation and the possible existence 

of employment-output trade-offs in industry and agriculture. Although Dovring 

(1959) had shown that the absolute number of people engaged in agriculture in 

developing countries would probably continue to grow for several decades, most 

economists during the 1960s still assumed that urban industry would absorb most 

of the new entrants to the labor force. By 1970, however, it had become apparent 

that urban industry in most countries could not expand quickly enough in the short 

run to provide employment for the expanding rural labor force. Hence, the concern 

of development planners shifted to finding ways to hold people in the countryside 
(Eicher et al. 1970). 

The concern about creating rural jobs raised a number of questions in both agri¬ 

culture and industry about the relative output and employment-generation capaci¬ 

ties of large and small enterprises. In agriculture, debate centered on how much 

emphasis should be given to improving small farms as opposed to creating larger 

and more capital-intensive farms, ranches, and plantations. Empirical evidence 

from the late 1960s and early 1970s revealed that the economies of size in tropical 

agriculture were more limited than previously believed and that the improvement of 

small farms often resulted in greater output and employment per hectare than did 

large-scale farming. In industry, the small-versus-large debate led to a number of 

empirical studies of rural small-scale enterprises (these are reviewed by Chuta and 

Liedholm in chapter 19). In both agriculture and industry the concern with possible 

employment-output trade-offs also stimulated research on the choice of appropri¬ 

ate production techniques (see chapters 18 and 19 and the introduction to part IV of 
this volume). 
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During the 1970s economists and planners also began to give explicit consider¬ 

ation to the impact of development programs on nutrition. Empirical studies re¬ 

vealed that increases in average per capita income did not always lead to improved 

nutrition and that at times malnutrition actually increased with growing incomes 

(Berg 1973; Reutlinger and Selowsky 1976). Therefore, many analysts argued that 

nutrition projects, targeted to the poor and malnourished, were needed to supple¬ 
ment other development activities.20 

Implications for Agriculture 

The change in orientation of development economics in the early 1970s implied a 

much greater role for agriculture in development programs. Because the majority 

of the poor in most Third World countries live in rural areas and because food 

prices are a major determinant of the real income of both the rural and the urban 

poor, the low productivity of Third World agriculture was seen as a major cause of 

poverty. Furthermore, because urban industry had generally provided few jobs for 

the rapidly growing labor force, development planners increasingly concentrated 

on ways to create productive employment in rural areas, if only as a holding action 

until the rate of population growth declined and urban industry could create more 

jobs. (Nonetheless, investment policies in many countries continued to favor urban 

areas [see Lipton 1977].) The need to create productive rural employment was 

underlined by a growing awareness of the increasing landlessness in many parts of 

the Third World, particularly South Asia (Singh 1988),21 Latin America (de Janvry 

1981), and a few countries in Africa (Ghai and Radwan 1983). 

It soon became apparent that if agriculture were to play a more important role in 

development programs, policy makers would need a more detailed understanding 

of rural economies than that provided by the simple two-sector models of the 1950s 

and early 1960s. In the late 1960s and early 1970s there was a rapid expansion of 

micro-level research on agricultural production and marketing, farmer decision 

making, the performance of rural factor markets, and rural nonfarm employment.22 

This micro-level research documented the complexity of many Third World farm¬ 

ing and marketing systems and complemented the macro-level work begun in the 

1950s on modeling agricultural growth and intersectoral relationships. 

Research Findings of the 1970s 

Modeling Agricultural Growth 

As policy makers looked to agriculture to provide more employment and wage 

goods for the rapidly expanding labor force, attempts to model the process of agri¬ 

cultural growth assumed increased importance. Hayami and Ruttan’s induced 

innovation model of agricultural development (discussed in the introduction to part 

II of this book and in chapters 4 and 5) was a major contribution of the 1970s. 

Hayami and Ruttan argued that there are multiple technological paths to agri¬ 

cultural growth, each embodying a different mix of factors of production, and that 

changes in relative factor prices can guide a country’s researchers to select the most 
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“efficient” path. This implied that countries with different factor endowments 

would have different efficient growth paths and that the wholesale importation of 

agricultural technology from industrialized countries to the Third World could lead 

to highly inefficient patterns of growth. Hayami and Ruttan argued that relative 

factor prices not only affected technological development but also often played an 

important role in guiding the design of social institutions.23 

Other major efforts to model the process of agricultural growth included detailed 

agricultural sector analyses (such as Thorbecke and Stoutjesdijk 1971; and 

Mantesch et al. 1971); the work of Mellor and Johnston and Kilby, discussed below; 

and the attempt by some radical scholars, notably de Janvry (1981), to move from a 

purely global, abstract explanation of rural poverty to a neo-Marxist analysis on a 
micro level. 

Intersectoral Relationships 

The 1970s also witnessed a great expansion in the theoretical and empirical re¬ 

search begun by economists in the 1960s on the interdependence between agri¬ 

cultural and nonagricultural growth. Particularly noteworthy was the work of 

Mellor and of Johnston and Kilby (1975).24 Mellor argued that it was possible to 

design employment-oriented strategies of development based on the potential 

growth linkages inherent in the new high-yielding grain varieties.25 Mellor’s anal¬ 

ysis drew heavily on empirical evidence from India. Unlike the many authors who 

mainly stressed how the new varieties could increase total food supplies, Mellor 

emphasized that the new varieties could also raise the incomes of foodgrain pro¬ 

ducers, thereby generating increased effective demand for a wide variety of labor- 

intensive products. Indeed, Mellor saw most of the potential growth in employ¬ 

ment that could result from the new varieties as lying outside the foodgrain sector 

itself, in sectors producing labor-intensive goods such as dairy products, fruit, 

other consumer products, and agricultural inputs. This expanded employment was 

made possible by the simultaneous increase in effective demand for these products 

and the increased supply of inexpensive wage goods in the form of foodgrains. 

Much of Mellor’s analysis focused on the types of agricultural and industrial pol¬ 

icies needed to exploit these growth linkages of the new grain varieties. 

Johnston and Kilby analyzed “the reciprocal interactions between agricultural 

development and the expansion of manufacturing and other nonfarm sectors” 

(1975, xv). In particular, they focused on the factors affecting the rates of labor 

transfer between sectors and the level and composition of intersectoral commodity 

flows. Drawing on empirical evidence from England, the United States, Japan, 

Taiwan, Mexico, and the Soviet Union, Johnston and Kilby argued that the size 

distribution of farms was a critical determinant of the demand for industrial prod¬ 

ucts in a developing economy. They showed that broad-based agricultural growth 

was more effective than estate production in stimulating the demand for indus¬ 

trial products and hence speeding the structural transformation of the economy. 

Johnston and Kilby’s analysis strongly supported the view that concentrating agri¬ 

cultural development efforts on the mass of small farmers in low-income countries, 
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rather than promoting a bimodal structure of small and large farms, would lead to 
faster growth rates of both aggregate economic output and employment. 

Factor Markets and Employment Generation 

Concern for creating jobs stimulated research during the 1970s on rural labor 
markets and employment. Krishna (1973) addressed the basic methodological 
problem of defining under- and unemployment in rural economies. Noting that 
most unemployment studies use definitions appropriate to industrial economies, 
Krishna identified four different criteria commonly used to classify people as 
under- or unemployed: (1) a time criterion, according to which a person is under¬ 
employed if he or she is gainfully occupied for less time than some full-employ¬ 
ment standard; (2) an income criterion, by which an individual is under- or unem¬ 
ployed if he or she earns less than some desirable minimum; (3) a willingness 
criterion, which defines a person as under- or unemployed if he or she is willing to 
work longer hours at the prevailing wage; and (4) a productivity criterion, which 
defines a worker as unemployed if the worker’s marginal product is zero. Krishna 
showed that different policy measures were appropriate for dealing with each type 
of underemployment. 

During the 1970s several economists, particularly those associated with the 
International Labour Office (ILO), spoke of dethroning GNP as the target and in¬ 
dicator of development and replacing growth strategies with employment-oriented 
approaches (see, for example, Seers 1970). During the first half of the 1970s the 
ILO dispatched missions to Colombia, Sri Lanka, Kenya, the Philippines, and 
Sudan to draw up programs to expand employment (International Labour Office 
1970, 1971, 1972, 1974, 1976b). The ILO missions “studied just about every¬ 
thing—population, education, income distribution, appropriate technology, mul¬ 
tinationals” (Little 1982, 214), but they frequently lacked the detailed information 
needed to evaluate where and to what degree output-employment trade-offs existed 
in these countries. The impact of the ILO studies was further limited because re¬ 
search during the 1970s demonstrated that because 60-80 percent of the poor in 
most Third World countries were employed in some fashion, the critical policy 
issue was not one of creating jobs per se but one of increasing the productivity of 
workers already employed in small-scale agriculture and nonfarm enterprises. The 
ILO studies were, nonetheless, important in stimulating research on labor markets 
and on the impact of factor-price distortions on output and employment. 

A large number of studies during the 1970s evaluating the performance of labor 
markets in low-income countries generally found that at peak periods of the agri¬ 
cultural cycle there was little unemployment in rural areas, while at other periods 
of the year there were labor surpluses. The studies also documented that earlier 
researchers frequently had overestimated the size of these surpluses because they 
had failed to take account of the considerable time devoted to rural nonfarm enter¬ 
prises and to walking to and from fields. Studies also confirmed that labor markets 
in most countries were generally competitive, with wage rates, particularly in rural 
areas, following seasonal patterns of labor demand (see Berry and Sabot 1978). 
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The labor-market research also documented that when labor was misallocated, 
in many situations the missallocation was due not only to imperfections in labor 
markets but to poorly functioning markets for other factors of production as well. 
Overvalued exchange rates and subsidized credit, for example, often encouraged 
excessive substitution of capital for labor in low-wage economies. Concern about 
the impact of such factor-price distortions on output and employment stimulated 
research on the choice of technique in agricultural production and processing (see 
Timmer, chapter 18, and Byerlee et al. 1983) and on the functioning of rural finan¬ 
cial markets in low-income countries (see Adams and Vogel, chapter 21). 

In the late 1960s and early 1970s the concern for employment generation led to 
questions about the productivity and labor-absorption capacity of large farms and 
ranches versus those of small farms. A large number of scholars (for example, 
Dorner and Kanel 1971; Barraclough 1973; Berry 1975; and Berry and Cline 1979) 
documented the strong economic case for land reform in many Third World coun¬ 
tries because of the higher employment and land productivity potential of small 
family farms. The higher land productivity was due largely to greater use of labor 
(mainly family labor) per unit of land. Although there was widespread agreement 
among these scholars that land reform was an attractive policy instrument for rais¬ 
ing farm output, increasing rural employment, and improving the equality of in¬ 
come distribution, political support for land reform waned during the 1970s (as 
discussed by Binswanger and Elgin in chapter 20). 

Rural-to-Urban Migration 

Rural-to-urban migration was a major area of research during the 1960s and 
1970s because the rate of rural-to-urban migration in most Third World countries 
far outstripped the rate of growth of urban employment. This led to rising levels of 
open urban unemployment. The concern of policy makers therefore quickly shifted 
from trying to transfer surplus labor from agriculture to industry to trying to re¬ 
duce “excessive” rates of urbanization. 

Research by economists on migration in the Third World was sparked by Michael 
Todaro’s attempt in the late 1960s to explain the apparently paradoxical phe¬ 
nomenon of accelerating rural-to-urban migration in the context of continuously 
rising urban unemployment in Kenya. Todaro (1969) proposed a model (later ex¬ 
tended by Harris and Todaro 1970) in which a potential migrant’s decision to mi¬ 
grate is motivated primarily by the difference between his or her expected (rather 
than the actual) urban income and the prevailing rural wage. The Harris-Todaro 
model implied that attempts to reduce urban unemployment by creating more urban 
jobs could paradoxically result in more urban unemployment rather than less. By 
leading potential migrants to believe that their chances of getting an urban job had 
increased, urban employment programs induced greater rural-to-urban migration. 
Harris and Todaro therefore argued that urban unemployment could best be ad¬ 
dressed by reducing the incentives to migrate to the cities, for example, by raising 
rural incomes via a broad range of agricultural and rural development programs.26 

The second approach to studying migration was spearheaded by several radical 
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political economists who focused on the social, as opposed to the private, benefits 
and costs of migration. Samir Amin, for example, argued that although rural-to- 
urban migration might be privately profitable for the migrant, it imposed important 
social costs on the sending area, including the loss of future village leadership and 
the instability of rural families. Amin argued that these costs exceeded possible 
gains to the area from wage remittances to the home villages. 

Although the net welfare impact of migration is obviously an important ques¬ 
tion, many of the studies by radical scholars lacked empirical data to support their 
conclusions. In a balanced and constructive assessment of both neoclassical and 
radical political economy studies of migration in southern Africa, Knight and 
Lenta (1980) conclude that there is not a clear picture of the net welfare impact of 
migration in the countries supplying labor to the mines in South Africa. 

Product Market Performance 

Rapid income growth and urbanization put increasing pressure on markets for 
agricultural products, particularly food, during the 1960s and 1970s. In response, 
economists undertook a number of studies to evaluate the performance of agri¬ 
cultural product markets and suggest improvements.27 These studies generally 
found little support for allegations of widespread collusion and extraction of mo¬ 
nopoly profits by private merchants in Third World countries. They did, however, 
document how insufficient infrastructure and the lack of reliable public informa¬ 
tion systems and other public goods often reduced market efficiency and lowered 
farmers’ incentives to specialize for market production. The studies were often crit¬ 
ical of state monopolies in the domestic food trade, citing the frequent high costs of 
state marketing agencies. The studies identified important roles for the state in 
providing public goods (better information systems, standardized weights and 
measures, and so on) to facilitate private trading, price stabilization, and regula¬ 
tion of international trade.28 More recently, there has been discussion of ways the 
state can ensure adequate food supplies to the poor without disrupting normal mar¬ 
ket channels (see Timmer, chapter 12). 

Farming Systems Research and Farmer Decision Making 

During the late 1960s and the 1970s economists increasingly investigated the 
factors that influenced farmers’ decisions concerning whether to adopt new crop 
varieties and farming practices. This work eventually led to the development of 
farming systems research (FSR), described in chapter 23. Farming systems re¬ 
search attempts to incorporate farmers’ constraints and objectives into agricultural 
research by involving farmers in problem identification, on-farm agronomic trials, 
and extension. 

Interest in farming systems research and the new household economics also led 
to efforts to model the farm household as both a production and a consumption 
unit. Inspired by Chayanov’s work on the behavior of Russian peasants in the early 
1900s, the farm-household models stressed the need to understand how govern¬ 
ment policies could simultaneously affect both the production and the consumption 
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decisions of small farmers. For example, these models showed that marketed sur¬ 
plus of a crop might, in some circumstances, actually decline as the crop’s price 
was increased (even if production of the crop rose) because the price increase 
would raise farm family income, some of which would be spent on the good whose 
price had risen.29 

Summary: Research in the 1970s 

The results of microeconomic research during the 1970s contributed to an ac¬ 
cumulation of knowledge about the behavior of farmers; constraints on the expan¬ 
sion of farm and nonfarm production, income, and employment; the linkages be¬ 
tween agricultural research and extension institutions; and the complexity and 
location-specific nature of the agricultural development process. One of the major 
accomplishments of the 1970s was a large increase in knowledge about agricultural 
development in sub-Saharan Africa, an area often ignored by development econo¬ 
mists during the 1950s and early 1960s (see Eicher and Baker 1982). But the in¬ 
creased orientation to micro-level research resulted in relatively less attention 
being paid to macroeconomic research on food policy and the role that agriculture 
can play in the structural transformation of Third World economies. 

DEVELOPMENT PROGRAMS OF THE 1970s: INTEGRATED 

RURAL DEVELOPMENT AND BASIC NEEDS 

Reacting to some of the disappointments of the Green Revolution and the agri¬ 
cultural growth-oriented programs of the 1960s, many donors and Third World 
governments endorsed integrated rural development and basic needs projects in the 
1970s. Integrated rural development (IRD) attempts to combine in one project ele¬ 
ments to increase agricultural production and ones to improve health, education, 
sanitation, and a variety of other social services. Like the community development 
(CD) projects of the 1950s, IRD projects of the 1970s sometimes expanded social 
services faster than they expanded the economic base to support them, and they 
often proved to be extraordinarily complex and difficult to implement and replicate 
over broader areas. By 1980 many donors had retreated from IRD projects or had 
redesigned these projects to give greater emphasis to agricultural production.30 The 
rise and decline of IRD (1973-80) was in some ways very similar to the fate of CD 
in the 1950s. 

In the mid-1970s the basic needs approach was popularized by the ILO (1976a) 
and subsequently spearheaded by the World Bank. The approach holds that de¬ 
velopment projects should give priority to increasing the welfare of the poor di¬ 
rectly, through projects to improve nutrition, education, housing, and so on, rather 
than focus mainly on increasing aggregate growth rates.31 The basic needs advo¬ 
cates supported their case by citing impressive gains in life span, literacy, and nu¬ 
trition in Cuba, Sri Lanka, and the People’s Republic of China, countries that had 
emphasized basic needs. Although investments in health, nutrition, education, and 
housing can contribute importantly to the welfare of the poor and to the rate of 
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economic growth, the experience with the basic needs approach suggests that low- 

income countries also need to emphasize building the economic base to finance 

these investments. By the early 1980s many economists were once again giving 

greater emphasis to economic growth. This shift in emphasis did not imply a rejec¬ 

tion of the growth-with-equity philosophy of the 1970s. Rather, it reflected increas¬ 

ing recognition of the impossibility of achieving a decent living standard for the 

bulk of the rapidly growing populations in poor countries simply by redistributing 

existing assets. This recognition led the World Bank and other donors to shift to a 
more growth-oriented strategy in the early 1980s. 

DEVELOPMENT THEMES IN THE 1980s: MACROECONOMIC 

REFORM, FOOD SECURITY, INCOME GENERATION, AND 

SUSTAINABLE AGRICULTURE 

The 1980s witnessed a major swing in development economics towards eco¬ 

nomic growth, policy reform, and market liberalization. This swing from micro¬ 

economics to macroeconomics is illustrated by several of the standard texts of the 

1970s and 1980s. “Projects, the Cutting Edge of Development” is the title of the 

opening chapter of Gittinger’s influential 1972 text, Economic Analysis of Agri¬ 

cultural Projects. A decade later “macropolicies” were identified as the cutting 

edge of development in Food Policy Analysis (1983) by Timmer, Falcon, and 
Pearson.32 

Accompanying the shift from micro to macro in the early 1980s was a period of 

intense debate and reflection on the purpose and, indeed, the future of develop¬ 

ment. Most of the dozen or more essays on the future of the subdiscipline were 

written in response to Hirschman’s (1981) reflective essay on development eco¬ 

nomics that “begins so cheerfully but turns out to be really an obituary of develop¬ 

ment economics—no longer the envy of other social sciences” (Sen 1983). But 

after numerous conferences and essays on the future of development economics, a 

new realism emerged that recognized the complexity, the difficulty, and the long 

time-frame of development. This realism is captured by Amartya Sen (1988, 23): 

The different problems underlying the concept of development have become clearer over 

the years on the basis of conceptual discussions as well as from insights emerging from 

empirical work. Insofar as these problems have become clear, something of substance has 

in fact been achieved, and the demise of the brashness which characterized the initiation 

of development economics need not be seem entirely as a loss. A clearer recognition of 

the difficulties and problems is certainly a step in the direction of enhancing our ability to 
tackle them. 

Macro policy reform was the dominant development theme of the 1980s. In the 

late 1970s and early 1980s Latin American countries were forced to tackle some of 

the complex issues of adjustment and growth.33 In Africa, macro policy reform was 

strongly advocated in the World Bank’s report, Accelerated Development in Sub- 

Saharan Africa (1981). The first structural adjustment program in Africa was 
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launched in Ghana in 1983. By 1989, adjustment programs were underway in 32 of 

the 45 countries in sub-Saharan Africa. 

In Asia, agricultural development proceeded more rapidly than expected and, 

with some qualifications, can be considered a major success story of the 1980s. 

India achieved self-sufficiency in grain production in the mid-1980s, and Indo¬ 

nesia, formerly the largest rice importer in the world, had surplus rice production in 

1984 and 1985 (Vyas and James 1988). In China agricultural policy reforms were 

launched in 1978 and grain production expanded rapidly until 1985; then leveled off 

and has remained constant through 1989. 

A major analytic advance in the way economists viewed policy was the develop¬ 

ment in the early 1980s of the food policy analysis approach. Summarized in the 

influential book Food Policy Analysis (1983), by Timmer, Falcon, and Pearson, this 

approach synthesized work in a number of areas, outlining how to trace the effects 

of macroeconomic adjustments as well as sectoral level policies on food produc¬ 

tion, income generation, and the consumption patterns of the poor. The food policy 

approach had two distinguishing characteristics that set it apart from the produc¬ 

tion incentives school led by Professor T. W. Schultz and the basic needs school 

headed by Frances Streeten at the World Bank and popularized in the book Food 

First, by Lappe and Collins. The production incentives school emphasized the 

need to “get prices right” (which usually meant raising agricultural prices), in 

order to increase farmers’ incentives to produce. The basic needs approach stressed 

the need to keep food prices low in order to ensure that the poor could afford an 

adequate diet. The food policy approach recognized that the production concerns 

of the production incentives school and the consumption concerns of the basic 

needs school were both legitimate, and it showed how they were linked through 

food prices. Food policy analysis hence forms a bridge between the two ap¬ 

proaches. The second distinguishing feature of food policy analysis was that it 

recognized, more explicitly than had earlier agricultural policy work, that policy 

formation takes place in an open economy where the financial and commodity mar¬ 

kets are increasingly integrated. Therefore, there is a need to link food and agri¬ 

cultural policy with macro policies, such as the exchange rate and interest rates, in 

a world economy framework. Also, because international commodity markets have 

become more unstable with the move to floating exchange rates, more attention has 

to be paid to strategies for dealing with risk in agricultural commodity markets. 
In the mid-1980s policy makers in many countries became increasingly con¬ 

cerned about food security. Despite the achievement of national food self-suffi¬ 

ciency in several major Asian countries such as India and Indonesia, it was appar¬ 

ent that a large percentage of people neither had the access to resources (e.g., land, 

credit) nor the purchasing power to secure their food needs. Thus, the pioneering 

work of Reutlinger and Selowsky (1976), followed by Sen’s Poverty and Famines 

(1981), set the stage for moving beyond the belief that national food self-sufficiency 

could solve problems of famine and malnutrition (World Bank 1986). Both these 

works, as well as many that followed them, stressed that food security involved 

assuring both an adequate supply of food (through own production and trade) and 
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access by the population to that supply. The poor could gain access to the food by 

producing it themselves, through earning sufficient income to buy food through the 

market, or through grants, such as free rations or food stamps. Research and em¬ 

pirical experience during the 1980s demonstrated that focusing on only one side of 

the “food security equation” (i.e., either the supply side or the access side) failed to 
alleviate food insecurity. 

Food security has both a transitory and a chronic dimension. Transitory food 

insecurity refers to short-term inability to secure adequate food due to temporary 

shortfalls in either production or real income, as typified by a famine. Chronic food 

insecurity refers to a long-term problem of inadequate food intake due to low pro¬ 

ductivity and incomes. A major challenge for food security analysts is to devise 

short-term measures to deal with these various dimensions of food insecurity that 

will not have deleterious long-run effects. For example, how can food aid be used 

for short-term relief without undermining the long-term development of the do¬ 
mestic food system? (See Singer, chapter 14.) 

During the 1980s, rural income and employment generation continued as impor¬ 

tant themes, for three reasons. First, the achievement of national food self-suffi¬ 

ciency in many countries was unable to ensure that all families could secure their 

food needs. Second, it became increasingly obvious that, as in the 1970s, because 

of population growth and industrial stagnation, the bulk of the increments to the 

rural labor force in many countries would have to find employment in farming and 

rural nonfarm activities. Third, while such countries as Sri Lanka, China, and Bra¬ 

zil had reaped short-term benefits from food subsidies and food transfer programs, 

it became apparent that most countries could not finance such measures over the 

long term. Hence, there obviously was a long-term need to help the rural poor 

increase production and/or income to secure their own food needs. This explains 

why increasing domestic effective demand for food through rural income and em¬ 

ployment generation emerged as strategic issues in the 1980s. 

Acid rain, pollution, environmental degradation, and sustainable agriculture 

also emerged as central issues in the 1980s, especially following the release of the 

influential Bruntland Report, Our Common Future.34 Concerns about sus¬ 

tainability were raised at several levels: local, subnational, national, and global. 

Increasing population pressure on fragile environments led to worries that existing 

farming systems in many parts of the world were no longer sustainable at the local 

level, that is, that continuing current practices would lead to a downward spiral in 

agricultural productivity and an increase in rural poverty. At the regional (subna¬ 

tional) level, analysts and activists raised concerns about the externalities gener¬ 

ated by modern agricultural practices—for example, the impact of pesticide runoff 

and siltation from dams on local fisheries, and the destruction of wildlife habitat 

caused by agricultural expansion. At the national level, additional concerns were 

raised about the economic capacity of many countries to afford high-input agricul¬ 

ture given their shortages of foreign exchange.35 At the global level, the 1980s saw 

increasing consternation about the “greenhouse effect”—the increase in global 

temperature associated with the build-up of carbon dioxide and other gases in the 
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atmosphere—as well as concerns about acid rain and worldwide pesticide con¬ 

tamination. Since the cutting and burning of tropical rainforests for conversion into 

agricultural land is believed to be a major contributor to global warming, there 

were increasing calls for the development and adoption of less destructive farming 

systems. As Ruttan points out in chapter 24, a key challenge is to develop tech¬ 

nologies that respond to these concerns while still assuring rapid enough growth to 
meet increasing world demand for food. 

The 1980s also witnessed the decline of the dependency approach to analyzing 

problems of underdevelopment. In part, the decline resulted from the “overselling” 

of the approach. Some dependency analysts in the 1970s argued that dependency 

precluded any economic growth or development in the Third World, a view clearly 

contradicted by the evidence in many countries, both in Latin America and South¬ 

east Asia (Cardoso 1977). Many economists also argued that dependency analysis 

understated the constraints imposed on growth by the internal economic policies of 

Third World countries, concentrating almost exclusively on the external con¬ 

straints imposed by the high-income countries (de Janvry 1981, 40-41). The ap¬ 

proach also seemed to offer few concrete policy prescriptions short of socialist 
revolution. 

Nonetheless, the dependency approach did raise important issues about the rela¬ 

tionships between political and economic forces in development, views also raised 

by Marxist and institutional economists. Economic reform in the USSR, Eastern 

Europe, and China brought Marxist orthodoxy, as practiced in these countries, into 

increasing disrepute during the 1980s. It is important to distinguish, however, be¬ 

tween the Marxist analyses of economists, sociologists, and anthropologists, who 

attempt to link changes in the economic structure with the class structure of so¬ 

ciety, and the practices and policies of the governments of socialist bloc. The aban¬ 

donment of these policies because of the poor performance of the Eastern Bloc 

economies (see chapters 29 and 30) does not negate the usefulness of more open- 

ended types of Marxist analysis. Indeed, at least some economists (e.g., Bardhan, 

1988) argued in the 1980s that there are three valid, complementary, and at times 

competitive approaches to analyzing development: neoclassical, Marxist, and 

structural-institutional. Although there was a neoclassical resurgence in the early 

1980s, based on the success of market-driven economies like those of South Korea. 

Taiwan, Hong Kong, and Singapore, there were enough failures and setbacks in 

other market-driven economies in the 1980s to make the case for drawing on all 
three approaches for insights in the 1990s. 

Empirical Evidence from the 1980s 

A large body of empirical evidence accumulated during the 1980s on macro- 

economic policy reforms and the performance of various economies. But a per¬ 

spective derived from the growth experience of the nineteenth century also pro¬ 

vides insights applicable to current Third World problems. In a twenty-year 

investigation of the growth and development experience of 23 countries over the 

period 1850 to 1914, Morris and Adelman (1988) report that no single theory of 
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causation can account for the many directions economic development followed in 

these countries. Contrary to neoclassical theory, for instance, comparable re¬ 

sources and export opportunities did not assure countries similar patterns and 

paces of growth. In fact, the authors found that “diversity in growth patterns, diver¬ 

sity in institutions and diversity in applicable theories” were the hallmarks of the 

development process during the nineteenth century (Morris and Adelman 1988). 

The lesson from this analysis is that simple analytic models are inadequate to 

understand Third World development. In particular, there is a need to incorporate 

institutional and cultural variables more fully into analyses of the development pro¬ 
cess (Hayami and Ruttan 1985, 110-14; Stevens and Jabara 1988). 

The performance of agriculture in Third World economies varied widely during 

the 1980s. In chapter 28, de Janvry and Sadoulet report that massive currency de¬ 

valuation allowed agriculture to play a leading role in the economic growth of a 

number of Latin American countries during the 1980s. But de Janvry and Sadoulet, 

along with Valdes (1986) and the FAO (1988), point out that some of these coun¬ 

tries were blessed with favorable domestic and international demand (e.g., Chile’s 

fruit and vegetable exports to the United States), available technology, and respon¬ 

sive agricultural institutions to induce the required supply response. By contrast, 

many African countries, such as the Cote d’Ivoire, faced sluggish world demand 

for cocoa and cotton, while many others, such as Zaire, Senegal and Tanzania, 

were unable to break structural constraints on the supply side, such as lack of tech¬ 

nology, roads, and vehicles (Lipumba 1988). The differing responses to structural 

adjustment in low-income African countries and in some of the middle-income 

economies of Latin America can be illuminated by referring to Timmer’s four 

stages of the agricultural transformation (chapter 2). Most African economies are 

in the first stage of development, where massive investments are needed in training 

and rural infrastructural development, while most Latin American countries 

passed through this stage some 25 to 50 years ago.36 The relatively satisfactory 

agricultural development experience in Asia and Latin America in the 1980s stands 

in contrast to the uneven progress with macroeconomic reforms in the Soviet Union 

(see chapter 29, by Brooks), in China (see chapter 30, by Lin, Yao, and Wen), and 

in Africa (see Lele 1989, and chapters 31 and 32, by Eicher and Lele, respectively), 

where institutional, and in some cases technological, barriers to supply response 
have been much stronger. 

Many policy makers and scholars have been increasingly concerned since the 

mid-1980s about the possible harmful effects of structural adjustment on the poor. 

Several UNICEF-sponsored studies reported severe hardship being inflicted on the 

poor during structural adjustment programs in the 1980s (UNICEF 1984; Cornia, 

Jolly, and Stewart 1987, 1988). But a word of caution is in order. Behrman and 

Deolalikar (1988) report that although these studies “have attempted to evaluate the 

impact of macroeconomic adjustment policies, specifically on health and nutrition, 

these studies do not formalize explicitly the links between recession and/or eco¬ 

nomic adjustment and the health and nutrition of the children.” Preston (1986), in a 

review of several of these UNICEF-sponsored studies, questions the quality of sec- 
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ondary data and the negative conclusions of these studies. Yet, as many of the 

policy reforms call for sharp short-run increases in food prices, the concern about 

the programs’ impact on the poor is certainly legitimate. 

Mellor (chapter 6) and Timmer (chapter 12) discuss conceptual and policy issues 

related to food security. Food security can be analyzed at four levels: international, 

regional, national (and subnational, as in provinces and districts), and household. 

In the early 1980s, researchers focused on international food security issues, such 

as international grain reserves and later regional grain reserves (e.g., in the Sahel 

and in Southern Africa). But in the mid-1980s, researchers shifted to national and 

household food security issues, especially in Africa, because of the worldwide 

publicity during the 1985 famine, when an estimated one million people died in 

Ethiopia alone. Amartya Sen’s Poverty and Famines (1981) was one of the most 

influential books published by an economist in the 1980s. Sen developed an entitle¬ 

ment approach to analyzing the causes of four famines in Asia and Africa in histor¬ 
ical perspective.37 

During the later half of the 1980s, numerous studies of national food security 

were carried out to help answer the key policy question. What combination of pol¬ 

icies, technological changes, and institutional reforms is required to achieve food 

availability and access to food for nations and for families? Many of these studies 

pointed to a lack of micro data on the food security status of families at different 

seasons of the year and the almost complete absence of data with which to generate 

a social profile of the poor and malnourished (Eicher and Staatz 1986; Weber et al 
1988). 

The need for primary data to further food security policy analysis is particularly 

acute for Africa. In Africa, policy makers, scholars, and donors have commonly 

assumed (on the basis of secondary data) that most African farm households were 

net food sellers and that increasing official farm-level prices would lead to higher 

food output and improved rural welfare. But recent research results revealed that 

from 15 to 73 percent of the rural households in the major grain-producing areas of 

Mali, Somalia, Senegal, Rwanda, and Zimbabwe were net buyers of staple grains 

and only 22 to 48 percent were net sellers of these grains in recent years (Weber et 

al. 1988, 1046). Hence, raising grain prices in these countries would hurt, at least 

in the short run, a large number of rural households. From this new evidence it 

follows that policies to improve food security must correspondingly be tailored to 
local food security profiles. 

In Asia, the analysis of rural poverty is sharply divided into the neoclassical and 

Marxist approaches. Neoclassical economists such as Hayami (1988) and Hayami 

and Kikuchi (1985) argue that the combination of population pressure and a limited 

land area reduces the average size of owned holdings allocated to heirs. The Marx¬ 

ist economists Bhaduri (1983), Elster (1985), and Mkandawire and Bourenane 

(1987) argue that technological change leads to the commercialization of agricul¬ 

ture and an increase in the use of purchased inputs and hired labor; and as the 

commercialization process uncoils, they argue, ownership becomes more concen- 
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trated. In reality, however, large farms have not inexorably gained control over 

farm production in Asia and Africa. The degree of concentration in land holding 

depends on the institutional setting within which new agricultural technologies are 

introduced. For example, with inputs provided and the social barriers to producing 

cash crops like coffee and tea removed, smallholders in Kenya have increased their 

share of national production from 4 percent in 1965 to 49 percent in 1985 (Lele and 

Agarwal 1989). Similarly, smallholders’ market share of cotton and maize produc¬ 

tion in Zimbabwe rose dramatically following independence in 1980. In other 

countries and regions, however, such as the Sudan, Somalia, and the Punjab and 

other states in India, access to modern inputs has been biased toward owners of 

large farms, leading to an increasing share of land being cultivated by those farms. 

Overall, inequality is increasing in Asia and in Africa (see chapter 31, by 

Eicher). Since land reform is probably a “dead topic” for the 1990s (see Bin- 

swanger and Elgin, chapter 20), one of the central challenges of the 1990s is how to 

design agrarian structures to accommodate rapid population growth and generate 

productive employment until population growth slows and/or industrialization gen¬ 

erates more jobs. In trying to create such structures, it is critical to look beyond 

agriculture. Special attention needs to be paid to developing well-functioning labor 

markets, to avoid trapping people in low-productivity occupations if better oppor¬ 

tunities exist elsewhere in the economy. Strengthening off-farm rural employment, 

small-scale manufacturing, agricultural input and output marketing, and process¬ 

ing are other key elements in building a more dynamic and integrated rural 
economy. 

Lessons and Insights for the 1990s 

By the end of the 1980s, development thinking had come nearly full circle. In the 

1950s and 1960s economists had developed simple two-sector models to analyze 

the role of agriculture in relation to industry. During the 1970s, analysts developed 

an increasingly detailed theoretical and empirical understanding of the rural econ¬ 

omy. A huge amount of empirical work on the microeconomics of the rural econ¬ 

omy took place during the 1970s and 1980s. During the 1980s, however, many 

economists realized that, in their quest for a better micro-level understanding of the 

rural economy, some had lost sight of how agriculture related to the broader mac¬ 

roeconomy. Hence, the 1980s, with its emphasis on macroeconomic adjustment, 

witnessed a renewed concern about how agriculture contributed to overall eco¬ 

nomic growth. The challenge remains to integrate the macroeconomic concerns of 

the 1980s and 1990s with the improved microeconomic understanding gained in the 
1970s and 1980s. 

The excitement generated by privatization, structural adjustment, and farming 

systems research during the 1980s is becoming muted. This was to be expected; 

similar bursts of energy and passion had surrounded previous fads in development, 

such as the “Big-Push” thesis of the 1950s, dual-sector models in the 1960s, and 

integrated rural development in the 1970s. 
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We believe that food/population pressure will reemerge as a critical issue in Asia 

in the 1990s, especially in light of the prognosis that biotechnology will not play an 

important role in food production in Asia until the twenty-first century (Byerlee, 

chapter 27, and Lipton 1989). Likewise, moderate rates of population growth in 

Asia and Latin America will lead to a reduction in average farm size, while rapid 

population growth will press hard on Africa’s natural resource base over the next 20 

to 30 years. Finally, because political instability will continue to undermine eco¬ 

nomic progress in much of Africa for the next several decades, the policy prescrip¬ 

tion of simply “getting prices right” seems woefully inadequate for the challenges 
ahead. 

The main lesson from the agricultural development experience of the 1980s is 

that macroeconomic policies can be powerful stimuli to agricultural growth and to 

the national economy. But for macroeconomic and agricultural policies to succeed 

requires sufficient domestic and international effective demand, public investments 

in research and rural infrastructure, and a political environment conducive to mo¬ 

bilizing the energy and capability of the majority of rural people. While political 

stability in countries such as Chile and South Africa can produce impressive rates 

of agricultural growth for a minority of commercial farmers, the evidence is clear 

that the success of policies to deal with rural poverty and food insecurity will be “a 

function of the extent to which ‘countervailing power’ is available to the poor 

through the presence of social action groups and politically viable opposition par¬ 
ties” (Bhagwati 1984). 

Despite this evidence, many economists and agricultural economists working on 

agricultural development issues in the Third World are concentrating on the purely 

economic and technocratic issues and leaving the political arrangements and the 

tough institutional issues to political scientists and sociologists.38 To grapple with 

the issues of power and politics that surround agrarian change in the Third World, 

agricultural economists need to broaden their analyses to take into account other 

influences on food and agricultural policies: political factors (Bates, chapter 8; Sen 

1984, 1988), institutional change (Bromley 1989; Howell 1988; Roling 1988), 
transactions costs and market failures (Bell 1988; Stiglitz 1989). 

The research results and development experiences of the past four decades sug¬ 

gest that in order to attain more rapid, broad-based agricultural growth and rural 

development, the following components will have to be emphasized in the coming 

decade: strengthening the institutional base for smallholder agriculture (research, 

training, and extension), administration, policy analysis, and training; reaccen¬ 

tuating analysis of agricultural development issues in a broader macroeconomic 

framework; and reevaluation of the roles of international trade, food aid, and agri¬ 

cultural specialization in an increasingly interdependent world food economy 

(Stevens and Jabara 1988). One of the clearest lessons of the past four decades is 

that agricultural and rural development require strong local institutions and well- 

trained individuals. International research centers and expatriate advisers are at 

best complements to, not substitutes for, national research systems and local policy 
analysis capability. 
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THE PLAN OF THIS BOOK 

This book draws on the agricultural and rural development literature produced 

during the 1970s and 1980s. Our selection of articles was guided by three convic¬ 

tions. First, we believe that agricultural and economic development should be 

viewed as a long-term historical process. Second, analysts and policy makers need 

to understand the growing interdependence between agriculture and the rest of the 

economy. Third, although agricultural development issues are often best under¬ 

stood in a general equilibrium framework, we believe that framework needs to be 

built upon a firm microeconomic data base. Careful empirical studies of farmer, 

merchant, and consumer behavior are needed in order to understand how rural 

economies function, how they are likely to react to policy interventions, and how 

they interact with other sectors of the economy. The contribution of empirical re¬ 
search to policy analysis is a major theme of this book. 

Part II of the book places the agricultural and rural development literature in 

historical perspective by discussing models of agricultural growth that historically 

have been used in research and in development programs. Part III examines the 

questions of agricultural growth and food and agricultural policies by addressing 

major policy issues that have both important economy-wide consequences and sig¬ 

nificant effects on other development goals. This type of broad analysis, however, 

needs to be built upon a firm understanding of how rural economies function. Part 

IV provides some of that foundation by presenting a series of articles that analyze 

the forces that influence factor availability and use in agriculture, the links between 

agriculture and rural small-scale industry, and the generation and impact of techni¬ 
cal change in agriculture. 

Part V presents case studies of economic policy reforms in Latin America, the 

Soviet Union, the People’s Republic of China, and sub-Saharan Africa. The articles 

pull together many of the elements discussed earlier in the book, such as price 

policy, intersectoral resource flows, and technological change in agriculture. 

NOTES 

Larry Lev, Carl Liedholm, Michael Morris, and Robert Stevens offered insightful comments on an 

earlier draft of this paper. Johnston (1970) extensively reviewed the literature of the 1950s and 1960s on 

the role of agriculture in development. 

1. Development economics began to emerge as a subdiscipline of economics in the post-World War 

II period with the work of Nurkse, Mandelbaum, Rosenstein-Rodan, Singer, Prebisch, and others. The 

first major text on economic development was W. Arthur Lewis’s influential The Theory of Economic 

Growth (1955). Lewis’s emphasis on economic growth set the tone for work in development economics 

during the “growth era” of the 1950s and 1960s. In the introduction Lewis wrote, “The subject matter of 

this book is growth of output per head of population . . . and not distribution” (p. 9). Lewis did, how¬ 

ever, include an appendix entitled “Is Economic Growth Desirable?” For reviews of the history of devel¬ 

opment economics see Hirschman 1981a; Streeten 1979; Reynolds 1977, chap. 2; and Little 1982. 

2. This section draws heavily on Johnston’s excellent review of the literature through 1970 on the role 

of agriculture in economic development, and on Stem 1989. 
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3. For an excellent summary of the Lewis model see Meier 1976,157-63; see also Lewis 1972. For 

an analysis of Lewis’s model on development economics see Gersowitz et al. 1982. 

4. Lewis’s statement that the marginal productivity of laborers in the noncapitalist sector approached 

zero as a limiting case stimulated a large number of efforts to measure the extent of surplus labor in 

agriculture. For a review of these efforts see Kao, Anschel, and Eicher 1964. For a critique of the 

concept of surplus labor in agriculture see Shultz 1964, chap. 4. 

5. Nicholls (1964) was one of the first critics of the rapid transfer of surplus labor as a short-run 

strategy. See also Mellor 1984. 

6. See Timmer, chapter 2 of this volume. 

7. For a summary of this thesis see Prebisch 1959. For critical reviews see Kravis 1970; and Little 

1982, chap. 4. 

8. In recent years Prebisch has modified his views about import substitution (see Prebisch 1981). For 

a contrasting view of the potential role of agricultural exports in fostering economic growth see Myint’s 

discussion of the “vent for surplus” model of growth in chapter 13 of this volume. 

9. See Mellor 1984. 

10. The literature of the 1960s on agricultural development is captured in the volumes edited by 

Eicher and Witt (1964), Southworth and Johnston (1967), and Wharton (1969). 

11. See the first U.N. report on development problems in the Third World, Measures for the Eco¬ 

nomic Development of Underdeveloped Countries (1951), which focused heavily on ways of dealing 

with rural surplus labor. 

12. Community development’s emphasis on providing social services presaged the basic needs ap¬ 

proach to development of the late 1970s, described later in this chapter. 

13. See chapter 20 of this volume for a further discussion of land reform. 

14. For a critical appraisal see Shapiro 1977. 

15. See Ruttan’s discussion of the high-payoff input model in chapter 4. 

16. These arguments were most fully developed by Mellor and by Johnston and Kilby in the 1970s. 

See the discussion of these authors’ work in the second section of this chapter. 

17. French scholars also made important contributions to the Marxist analysis of agricultural devel¬ 

opment during the 1960s and 1970s (see Petit 1982). 

18. For critiques of the dependency school of thought in Latin America see Cardoso and Faletto 
1979; and de Janvry 1981. 

19. A standard reference is the influential book Redistribution with Growth, by Chenery et al. 
(1974). See also Seers 1970; and Adelman 1975. 

20. For a summary of this literature see Pinstrup-Andersen, Berg, and Forman 1984, and Berg 1987. 

21. Singh (1988) estimates that about one-fifth of all rural households in South Asia (India, Pakistan, 
and Bangladesh) are either landless or nearly landless. 

22. See, for example, the volume edited by Stevens (1977a); and Jones 1972. 

23. See chapter 4; and Hayami and Ruttan 1971, 1985. For attempts to test the induced innovation 

hypothesis empirically see Binswanger and Ruttan 1978. 

24. See also the volume edited by Reynolds (1975). 

25. Mellor’s views are articulated in The New Economics of Growth: A Strategy for India and the 

Developing World (1976). See also Mellor and Lele 1973; and two of Mellor’s contributions to this 
volume, chapters 3 and 10. 

26. The major extensions of the Harris-Todaro model and empirical tests of it are summarized in 
Todaro 1980. 

27. Many of these studies are reviewed by Lele (1977) and Riley and Staatz (1981). 

28. For a critical review of some of these studies see Harriss 1979. 

29. For a summary of the literature on family/farm modeling see the volume edited by Singh, 
Squire, and Strauss (1986); and Moock 1986. 

30. For reviews of IRD see Ruttan 1975; and World Bank 1988. 

31. The basic needs approach is not simply a call for increased social welfare spending, however; it is 

also based on recognition of the importance of investment in human capital in economic growth and of 
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the synergism of nutrition, health, and family planning decisions. For an excellent discussion of basic 

needs projects and their relationships to rural development see Johnston and Clark 1982, chap. 4. The 

World Bank’s experience with basic needs is summarized by Streeten (1981). 

32. In chapter 12 of this volume, Timmer argues that “macro price policy is the cutting edge of 

development: projects and programs are the cutting edge of reducing nutritional inequities.” 

33. For details see Valdes 1986; FAO 1988; and chapter 28, by de Janvry and Sadoulet. 

34. For more information see Lynam and Herdt (1989); Mellor 1988; Pingali et al. 1987; Boserup 

1965, 1981; and Ruttan, chapter 24 in this volume. 

35. This concern contains an implicit assumption that many of the “modem” technologies are un¬ 

economic, that is, that they don’t generate enough output that, when valued in terms of foreign ex¬ 

change, could pay for the imported inputs. 

36. See Mosher 1966 for insights into the policy actions required for countries at an early stage of 

development (Timmer’s Stage I). 

37. Sen defines entitlement as “the set of alternative commodity bundles that a person can command 

in a society using the totality of rights and opportunities that he or she faces” (Sen 1983). Also see Sen 

1988; and Sen’s chapter (12) in this volume. 

38. See Sen 1984 and 1988 for a discussion of how political arrangements affect peoples’ capability 

and entitlements. 
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Introduction 

Economists traditionally have analyzed agricultural development in 

terms of its relationship to the growth of the overall economy. The 

physiocrats, for example, viewed agriculture as the engine of eco¬ 

nomic growth, arguing that agriculture was the only activity capable 

of generating a surplus large enough to stimulate growth in other sectors of the 

economy. The classical economists, on the other hand, believed that diminishing 

marginal returns to agricultural land would eventually lead to overall economic 
stagnation, or the “steady state.”1 

When development economists in the early 1950s turned their attention to agri¬ 

culture in the Third World, they initially focused on the contribution of agriculture 

to overall economic growth instead of analyzing the process of agricultural growth 

per se. Two-sector models, such as those of Lewis (1954), Ranis and Fei (1961), 

and Jorgenson (1961), stressed intersectoral resource transfers—particularly of la¬ 

bor—from the traditional (“agricultural”) sector to the modern (“industrial”) sec¬ 

tor. Most development economists of the 1950s viewed traditional agriculture as a 

passive sector that would decline in importance as industrial growth absorbed an 

increasing share of production and employment. 

In the early 1960s, Johnston and Mellor (1961) and several other agricultural 

economists stressed the fundamental role that agriculture could potentially play in 

economic development and the importance of understanding the process of agri¬ 

cultural growth per se if that potential was to be exploited. There were numerous 

attempts in the fifties and sixties to develop increasingly sophisticated specifica¬ 

tions of the agricultural sector in economic growth models and to model more care¬ 

fully the dynamics of growth within the agricultural sector itself.2 

The four chapters in part II present historical and theoretical perspectives on 

agricultural development. In chapter 2, Peter Timmer describes the agricultural 

transformation, “a remarkably uniform process” that is characterized by a declin¬ 

ing share of agriculture in a country’s labor force and total output as per capita 

incomes increase. Timmer depicts the agricultural transformation as moving 

through four phases, with different policy approaches associated with each phase: 

1. The early stage of development, characterized by a high percentage (70 to 90 

percent) of the labor force in agriculture. In this stage, public investment is 

needed in research and infrastructure to lay the foundation for agriculture to 

become a key contributor to economic growth. This is the stage in which the 

major policy emphasis is on “getting agriculture moving” (Mosher 1966). 

41 
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2. The stage during which agriculture begins to make major contributions to the 

growth of other sectors of the economy (Johnston and Mellor 1961). The 

growth strategy during this stage emphasizes new technology to generate an 

agricultural surplus and the development of improved factor markets, institu¬ 

tions, and policies to mobilize the agricultural surplus for industrial develop¬ 

ment without destroying the incentives that sustain agricultural growth. 

3. The stage of increased integration of agriculture into the rest of the economy 

through the development of more efficient input and output markets to link 

the rural and urban economies. 

4. The stage of agriculture in industrial societies, where the share of the labor 

force in farming falls below 20 percent, the share of food in urban expendi¬ 

tures drops to about 30 percent, and subsidies become common vehicles for 

maintaining a farm production structure characterized by political influence 

and overproduction. Although the percentage of the population and GNP 

based in farming is low in this stage, it usually remains high for the food 

system more broadly defined. The integration of agriculture with the rest of 

the economy, which is a central feature of development, leads to the transfer 

off the farm of many tasks, such as output processing and the production of 

agricultural inputs. This process of specialization can proceed very far, to the 

point where only 10 to 15 percent of the value added in food in many indus¬ 

trial countries originates on the farm. 

Timmer contends that agriculture’s declining share of national output during the 

structural transformation is partially responsible for the widespread misunder¬ 

standing in many Third World countries that agriculture is unimportant, that is, 

that it does not require public investment and a favorable policy environment. But 

he shows that the combination of agricultural growth and relative decline is not a 

paradox but a normal and desirable process and that continuing public and private 

investments in agriculture are essential to the transformation process. 

Agriculture’s relative decline in a nation’s structural transformation is caused by 

two well-documented but not widely understood mechanisms. First, Engel’s law 

holds that a less-than-unitary income elasticity for the products of the agricultural 

sector guarantees that the gross value of sales by farmers will grow less rapidly than 

the gross domestic product. Second, technical change in agriculture leads to grow¬ 

ing agricultural productivity, measured in terms of output per laborer or per hec¬ 

tare, leading to increased supply of farm products. The combination of slow growth 

in demand for farm products and increased supply leads to falling agricultural 

prices, which puts pressure on farmers to move out of agriculture. This explains 

why the proportion of the total population in farming in the United States, for ex¬ 

ample, has steadily declined, from 40 percent in 1900 to 17 percent in 1940 and 
2 percent in 1990. 

One of the most important of the questions that flow from Timmer’s analysis 

concerns the role of population growth in speeding or delaying the agrarian trans¬ 

formation. Asia currently faces the challenge of initiating three crucial transitions 
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simultaneously: the demographic transition, the agrarian transition, and the transi¬ 

tion towards an industrial society (Chakravarty 1988). Integrating population 

growth more closely into an analysis of an agricultural transformation is a first step 

in responding to that challenge. The analysis of Boserup (1981), who argues that 

demographic pressure has been a driving force throughout history in inducing tech¬ 

nological change and diffusion both in agriculture and in industry, lends important 
insights in this area. 

In light of rapid population growth and the persistence of rural poverty in many 

Third World countries, agricultural growth by itself will not solve the problem of 

rural poverty. There is a need to analyze how agricultural growth stimulates or 

impedes growth in other sectors of the economy through intersectoral linkages. In 

chapter 3, Mellor presents a strategy for broad-based employment and income 

growth built upon a foundation of agricultural innovation. The engine of growth in 

this strategy is continuous and institutionalized technological change in agricul¬ 

ture, usually in the basic staples. Mellor argues that such technological change, 

combined with the proper set of policies, can lead to rapid, employment-oriented 

growth in the nonagricultural as well as agricultural sectors. A key variable in 

Mellor’s strategy is how the initial adopters of improved agricultural technologies 

use their increased incomes. If they re-spend a high proportion of increments to 

income on labor-intensive agricultural and nonagricultural goods, their action gen¬ 

erates increased demand for labor. The increased labor demand leads to higher 

employment in agriculture, industry, and services, so long as capital is not kept 

artificially cheap so as to induce premature mechanization. Higher employment, 

in turn, boosts the demand for basic staples, which helps maintain farm prices in 

the face of the expanded supply. Hence, given appropriate investments in research 

and policy, the growth of output and employment in the agricultural and non¬ 

agricultural sectors can reinforce each other. 

The articles by Timmer and Mellor examine the links between agricultural 

growth and growth in the rest of the economy. The following two articles, by Ruttan 

and by Hayami and Ruttan, focus on the mechanisms of growth within the agri¬ 

cultural sector itself. In chapter 4, Ruttan outlines six models of agricultural devel¬ 

opment that are useful in understanding agricultural change in the Third World: the 

frontier or resource exploitation model, the conservation model, the urban-indus¬ 

trial impact model, the diffusion model, the high-payoff input model, and the in¬ 

duced innovation model. The frontier (area expansion) and conservation models 

will still be relevant in many countries in the 1990s. In these countries (Indonesia, 

Malaysia, Zaire, and Brazil are examples) public investments in transportation and 

rural infrastructure rather than yield-increasing innovations will be strategic fac¬ 

tors for increasing output. For instance, until recently Thailand’s agricultural boom 

was fueled by investments in tractors and roads and modest levels of scientific and 

technological inputs. Yet concerns that this strategy has led to the destruction of 

tropical rainforests and the possible consequence of global warming raise serious 

questions about whether continued area expansion truly represents a “cheap” way 

of expanding agricultural output.3 
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Growing environmental concern has led to revived interest in the conservation 

model, which in recent years has gone under the name sustainable agriculture. The 

challenge facing the conservation model is to develop technologies that can gener¬ 

ate rates of agricultural growth of 4-5 percent per year, to meet the increasing 

demand for agricultural products due to population and income growth, rather than 

0.5 to 1.0 percent per year, the historical growth rate for this model. 

The diffusion model served as the intellectual justification for the heavy em¬ 

phasis by foreign assistance planners on agricultural extension during the 1950s, 

and it had a close affinity with the community development (CD) effort of that 

time.4 Because the agricultural extension programs and community development 

efforts of the 1950s often failed to accelerate food production, the diffusion model 

was deemphasized during the 1960s, and increasing attention was given to agri¬ 
cultural research. 

T. W. Schultz’s high-payoff input or Green Revolution model was instrumental 

in convincing international donors and policy makers to devote more resources to 

the development of new inputs for Third World farmers, such as high-yielding, 

fertilizer-responsive grain varieties. The model stresses agricultural research and 

human capital formation, and it became the dominant agricultural development 

strategy of the 1960s and the 1970s. But the high-payoff input model provides an 

incomplete explanation of why agricultural growth does or does not occur in a 

given country. Both technical and institutional change are exogenous to the model. 

Although technical change is the engine of agricultural growth in the high-payoff 

input model, the model itself does not predict whether or what types of technical 
change will occur in a given country’s agriculture. 

In chapter 5, Ruttan and Hayami present an induced innovation model of agri¬ 

cultural development, in which technical and institutional change are endoge¬ 

nous.5 Central to the induced innovation model are the notions that countries can 

pursue alternative paths of technical change and productivity growth in agriculture 

and that changes in relative factor prices, reflecting changes in relative factor scar¬ 

cities, can play a determining role in guiding the search for new agricultural tech¬ 

nologies and institutions. For example, because of the differences in relative factor 

prices, reflecting different worker-land ratios, Japan and the United States followed 

different technological paths. Ruttan and Hayami note that “the classical problem 

of resource allocation, which was rejected as an adequate basis for agricultural 

productivity and output growth in the high-payoff input model, is, in this con¬ 

text, treated as central to the agricultural development process. Under conditions 

of static technology, improvements in resource allocation represent a weak source 

of economic growth. The efficient allocation of resources to open up new sources of 

growth is, however, essential to the agricultural development process.”6 

For the induced innovation mechanism to guide technological change along an 

efficient path, a number of conditions must be met: changes in factor prices must 

reflect changes in relative factor scarcities, researchers in both the private and pub¬ 

lic sectors must adjust their research programs in response to changes in factor 

prices, and so on. Beckford (1984) questions whether these conditions are met in 
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most low-income countries. He further argues that the Ruttan-Hayami model deals 

with agricultural growth rather than development, because it pays little attention to 

who benefits from the increase in agricultural output. Since Hayami and Ruttan 

first outlined their induced innovation model in 1970, the model’s emphasis on 

continuous technical change as central to long-term agricultural growth has been 

reaffirmed by a large number of tests of the model.7 A strategic implication of the 

model is that different nations can pursue different technological paths in response 

to differences or changes in relative resource endowments and factor prices over 
time. 

More controversial is Hayami and Ruttan’s concept of induced institutional in¬ 

novation, which posits that the evolution of economic institutions as well as tech¬ 

nology is guided by relative factor prices. The theory states that as relative prices 

change, incentives are created for certain groups in society to push for institutional 

changes that would allow the groups to benefit from the changing factor prices. For 

example, growth in the labor force may lead to pressures to change the institutions 

governing remuneration of agricultural labor from a fixed share of the harvest to a 

daily wage. The theory then focuses on the factors affecting the supply of and de¬ 

mand for such institutional innovations (Hayami and Ruttan 1985, 73-114). The 

concept that economic forces determine the structure of economic institutions is 

not new; Marx argued the same point in the nineteenth century. What is controver¬ 

sial is the view that relative factor prices, themselves a product of the existing in¬ 

stitutional environment, can guide society in the design of “efficient” institutions. 

By the late 1980s, the increased emphasis on structural adjustment shifted much 

of the focus in agricultural development theory and practice back to the role of 

agriculture in the broader economy. A challenge for the 1990s is to meld that per¬ 

spective with the more detailed knowledge of the mechanisms of agricultural 

growth developed during the 1960s and 1970s. Understanding both the mecha¬ 

nisms of agricultural growth and the links between agriculture and the rest of the 

economy will be crucial in developing strategies that stimulate and use agricultural 

growth as a tool for alleviating poverty throughout the economy. 

NOTES 

1. Ricardo argued that the corn yield per acre (taken as a proxy for agricultural productivity) ul¬ 

timately determined the rate of return to capital invested in all sectors of the economy. Diminishing 

marginal returns in agriculture therefore led to falling profit rates and economic stagnation. For a discus¬ 

sion of the physiocrats’ and classical economists’ views of agriculture see Deane 1978. 

2. See the volume edited by Reynolds (1975). 

3. The problem of possible global warming resulting from the cutting of rainforests for agricultural 

expansion represents a classic case of an international externality. Although area expansion may appear 

to be the cheapest way in the short run of expanding agricultural output for the farmers and countries 

involved, such actions may impose serious long-run costs on the rest of the world's inhabitants. The 

problem arises because there are no international institutions in place that align the private and social 

costs facing these farmers (e.g., a system to tax the rest of the world to compensate the farmers for 

the higher private costs of production from engaging in less environmentally destructive forms of 

agriculture). 
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4. Several ingredients of CD programs—local initiative, participation, matching grants—were 

common to integrated rural development (IRD) projects of the 1970s. The rise and decline of IRD is 

discussed by Ruttan (1975) and Holdcroft (1984). 

5. For more details on the induced innovation model see Hayami and Ruttan 1971,1985; Binswanger 

and Ruttan 1978; and Ruttan and Thirtle 1989. 

6. See Raj Krishna’s comments on the limitations of the induced innovation model’s explanation of 

technical change in agriculture (chapter 9 in this volume). 

7. For a summary see Thirtle and Ruttan 1987. Also see Ruttan and Thirtle 1989 for a discussion of 

induced technical change and African agriculture. 
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The Agricultural Transformation 

C. PETER TIMMER 

The agricultural transformation has been a remarkably uniform pro¬ 

cess when viewed from outside the agricultural sector itself. As doc¬ 

umented by Clark (1940), Kuznets (1966), Chenery and Syrquin 

(1975), the share of agriculture in a country’s labor force and total 

output declines in both cross-section and time-series samples as incomes per capita 

increase. The declining importance of agriculture is uniform and pervasive, a ten¬ 

dency obviously driven by powerful forces inherent in the development process, 

whether in socialist or capitalist countries, Asian, Latin American, or African, 

currently developed or still poor. 

It is at least slightly puzzling, then, that a second uniform and pervasive aspect 

of the development process also involves agriculture—the apparent requirement 

that rapid agricultural growth accompany or precede general economic growth. 

The logic of the classical model of economic growth requires it: 

Now if the capitalist sector produces no food, its expansion increases the demand for 

food, raises the price of food in terms of capitalist products, and so reduces profits. This is 

one of the senses in which industrialization is dependent upon agricultural improvement; 

it is not profitable to produce a growing volume of manufactures unless agricultural pro¬ 

duction is growing simultaneously. This is also why industrial and agrarian revolutions 

always go together, and why economies in which agriculture is stagnant do not show 

industrial development (Lewis 1954, 433, emphasis added). 

The historical record to which Lewis alludes supports the strong link between 

agricultural and industrial growth, at least in market-oriented economies. The En¬ 

glish model is often held up as the case in point: 

Consider what happened in the original home of industrial development, in England in 

the eighteenth century. Everyone knows that the spectacular industrial revolution would 

not have been possible without the agricultural revolution that preceded it. And what was 

this agricultural revolution? It was based on the introduction of the turnip. The lowly 

C. Peter Timmer is Thomas D. Cabot Professor of Development Studies, At-Large, Harvard 

University. 

Reprinted from Handbook of Development Economics, volume 1, edited by H. Chenery and T. N. 

Srinivasan. Copyright © 1988 by Elsevier Science Publishers B. V., Amsterdam. Reprinted with omis¬ 

sions and minor editorial revisions by permission of Elsevier Science Publishers B. V. and the author. 
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turnip made possible a change in crop rotation which did not require much capital, but 

which brought about a tremendous rise in agricultural productivity. As a result, more 

food could be grown with much less manpower. Manpower was released for capital con¬ 

struction. The growth of industry would not have been possible without, the turnip and 

other improvements in agriculture (Nurkse 1953, 52-53). 

Despite a significantly different view in the current literature about the impact of 

the English agricultural revolution on labor productivity, the key importance of the 

increase in agricultural output has not been challenged (Timmer 1969; Hayami and 

Ruttan 1985). Nor is this importance restricted to the lessons from the currently 

developed countries. In surveying the statistical link between agricultural and over¬ 

all economic growth in currently less developed countries, the World Bank reached 

the following conclusions: 

The continuing importance of agriculture in the economies of the developing countries is 

reflected in the association between the growth of agriculture and of the economy as a 

whole. Among countries where the agricultural share of GDP was greater than 20 percent 

in 1970, agricultural growth in the 1970s exceeded 3 percent a year in 17 of the 23 coun¬ 

tries whose GDP growth was above 5 percent a year. During the same period, 11 of the 17 

countries with GDP growth below 3 percent a year managed agricultural growth of only 1 

percent or less. Agricultural and GDP growth differed by less than two percentage points 

in 11 of 15 countries experiencing moderate growth. There have been exceptions, of 

course, but they prove the rule: fast GDP growth and sluggish agriculture was a feature of 

some of the oil- or mineral-based economies such as Algeria, Ecuador, Morocco, and 
Nigeria. 

The parallels between agricultural and GDP growth suggest that the factors which af¬ 

fect agricultural performance may be linked to economy-wide social and economic pol¬ 

icies. . . . Expanding agricultural production through technological change and trade 

creates important demands for the ouputs of other sectors, notably fertilizer, transporta¬ 

tion, commercial services, and construction. At the same time, agricultural households 

are often the basic market for a wide range of consumer goods that loom large in the early 

stages of industrial development—textiles and clothing, processed foods, kerosene and 

vegetable oils, aluminum holloware, radios, bicycles, and construction materials for 
home improvements (World Bank 1982, 44-45). 

The need for rapid agricultural growth and for the decline in the agricultural 

sector’s share of output and the labor force are not contradictory, of course, but the 

apparent paradox gave rise to a widespread misperception that agriculture is unim¬ 

portant—that it does not require resources or a favorable policy environment— 
because its relative share of the economy declines. 

So long as market forces provide the primary direction to the sectoral allocation 

of resources, how academics perceive this process is irrelevant to the process itself. 

When government planners intercede, however, they do so within a framework of 

objectives and constraints, and this framework is ultimately conditioned by the 

prevailing academic understanding of how economic growth proceeds. The main¬ 

stream paradigm of the 1950s suggested that agriculture could and should be 
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squeezed on behalf of the more dynamic sectors of the economy. This strategy 

could be successful if agriculture was already growing rapidly (as in Western Eu¬ 

rope and Japan) or if it started with a large surplus relative to the subsistence needs 

of the rural population (as in the USSR). But if the agricultural sector started with 

traditional technology and yields and living standards near subsistence, the 

“squeeze agriculture” paradigm created economic stagnation, not growth. In those 

cases, major attention was needed to induce an agricultural transformation if the 

industrial revolution was to have any real hope of success. 

Upon closer examination, it is not paradoxical that agricultural growth leads to 

agricultural decline. At least two mechanisms, now relatively well understood and 

documented, account for this process of structural transformation.1 Engel’s Law 

alone, in a closed economy with constant prices, explains a declining share for 

agriculture (and low farm incomes unless some farmers leave agriculture), no 

matter how fast the sector grows. Because growth is led by demand patterns in 

market economies, a less-than-unitary income elasticity for the products of the ag¬ 

ricultural sector guarantees that gross value of sales by farmers will grow less 

rapidly than gross domestic product. As Lewis implies in the previous quotation, if 

agricultural output fails to grow rapidly enough, rising prices might actually garner 

farmers a higher share of consumers’ expenditures. But this reflects lower real in¬ 

comes, not the result of economic growth. 

If the terms of trade are not to rise in favor of agriculture, farm productivity must 

rise—an agricultural revolution is needed. The second factor that explains the joint 

agricultural growth and relative decline is seen in the rapid growth in agricultural 

productivity, measured by output per laborer or output per hectare, in all the suc¬ 

cessfully developed countries. Technical change in agriculture in all of the OECD 

(Organization for Economic Cooperation and Development) countries proceeded 

at such a pace that the long-run terms of trade declined for farm products. Lower 

prices thus exacerbated the sluggish demand growth due to low income elasticities; 

the combination put pressure on agricultural resources to move out of farming and 

into the more rapidly growing sectors of the economy. Such intersectoral move¬ 

ments of resources have been painful in all societies that have undergone successful 

structural transformation, and all societies have found mechanisms to cushion the 

adjustment process. 

The paradox over the agricultural transformation occurs at this point. Just as 

countries learn how to institutionalize the process of rapid technical change in agri¬ 

culture, its product no longer has high social value. The resulting low incomes for 

farmers create powerful political pressures to slow the process of structural 

change, and the seemingly inevitable result is massive distortion of the price struc¬ 

ture (Johnson 1973; Anderson and Hayami 1986; World Bank 1986). Nearly all rich 

countries protect their agricultural sectors from international competition, and 

countries no farther along in the development process than Malaysia, Indonesia, 

Zimbabwe, and Mexico protect key food-producing sectors during periods of de¬ 

pressed world prices. 
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THE PROCESS OF AGRICULTURAL TRANSFORMATION 

From both historical and contemporary cross-section perspectives, the agri¬ 

cultural transformation seems to evolve through at least four phases that are 

roughly definable. The process starts when agricultural productivity per worker 

rises. This increased productivity creates a surplus, which in the second phase can 

be tapped directly, through taxation and factor flows, or indirectly, through govern¬ 

ment intervention into the rural-urban terms of trade. This surplus can be utilized 

to develop the nonagricultural sector, and this phase has been the focus of most 

dual economy models of development. For resources to flow out of agriculture, 

rural factor and product markets must become better integrated with those in the 

rest of the economy. The progressive integration of the agricultural sector into the 

macro economy, via improved infrastructure and market-equilibrium linkages, 

represents a third phase in agricultural development. When this phase is success¬ 

ful, the fourth phase is barely noticeable; the role of agriculture in industrialized 

economies is little different from the role of the steel, housing, or insurance sec¬ 

tors. But when the integration is not successfully accomplished—and most coun¬ 

tries have found it extremely difficult for political reasons—governments encoun¬ 

ter serious problems of resource allocation and even problems beyond their borders 

because of pervasive attempts by high-income countries to protect their farmers 

from foreign competition. Managing agricultural protection and its impact on 

world commodity markets thus provides a continuing focus for agricultural policy 
makers even when the agricultural transformation is “complete.” 

Evolving Stages 

The four phases in the agricultural transformation call for different policy ap¬ 

proaches, as shown in figure 1. In the earliest stage of development the concern 

must be for “getting agriculture moving,” to use Arthur Mosher’s vivid phrase 

(Mosher 1966). A significant share of a country’s investable resources may well be 

extracted from agriculture at this stage, but this is because the rest of the economy 

is so small. Direct or indirect taxation of agriculture is the only significant source of 
government revenue. 

Building a dynamic agriculture requires that some of these resources be devoted 

to the agricultural sector itself. As the section on agricultural development policy at 

the end of this chapter explains, these resources need to be allocated to public in¬ 

vestment in research and infrastructure as well as to favorable price incentives to 

farmers to adopt new technology as it becomes available. As these investments in 

agriculture begin to pay off, the second phase emerges in which the agricultural 

sector becomes a key contributor to the overall growth process through a combina¬ 
tion of factors outlined by Johnston and Mellor (1961). 

As the empirical literature on structural patterns of growth emphasizes, there is 

a substantial disequilibrium between agriculture and industry at this early stage of 

the development process (Kuznets 1966; Chenery and Taylor 1968; Chenery and 

Syrquin 1975). Indeed, differences in labor productivity and measured income (as 



a 
<0 
(J 

o5 
CL 

O 

C/D 

| 

O 
CL 

.2 o c 

5 £ 8 
3 OS 

TD -C £ 
_C *» 

^ .2 

- §•! 

£ : 1 
5 Ji f 

E o 
o ° 

!■ § o 

® - 3 
E — •o 
o 55 c 
u .y 
C £ c 

‘ o W 2 a c 

2 2?' c 
3 ns 

</» *-> 
d> — «/» 
k- 3 C 
3 O J- 
</» • — as 
</> is. o 
£ " g 
Q. O 

a> as 

3 
O 

» 5 E £ -o « 
2 E § 

S o S 
o I E 

2 a! o V > 

_L o c 

^ u ai n 

05^ ^ 3 

as ■ ■ - 
m C 3 
£ a? O 
t o 
oit w 

a, a, 

~ *o "O • 

? J o 
« 2 '»- 
£ E E o 
CT> O 22 ca> 

I I 05 >. 

E ° E •- 
o-'S-S c <2 u 

-.2 % 
C 3 r 2 

P a 
S.3 
</> "O 

• O 
-Q 

3 05 (J <_» 
T3 •- 
3 05 lc 

-Q as •/> 

^ 1 E 15 
3o|3 

o • 
o 

£ * o » u 

as > 

E is^ 

> S. ■*«/>■ 
j 
. ^ O ai 

; s 21 
l-c “ E 

as O 

a> fo 

rt: 
x i/> 

lx f 
1 83 

CJ — 
as n 

>! J 2 i 
0 3 0 

£ Q. 
O n ar> E O 

£ c «2 

2? $ 

3 , S 
3 2 .> « 
y S a, ® 
i- O) .* 
2> c c .. 
< t 2 > ™ .. 

I X O) p v» 
a>; o o ?! 
c Oi ~p. 
X c — ° o ~ 
«-> •— as C C 
a) > c -C as as 

p | .9 g s g 

E ^ 

c 

3 2 

3 *> P. 
o 5 E y 
s°°_. DC a. u. < 2 

'Z 

51 



52 C. Peter Timmer 

opposed to psychic income) between the rural and urban sectors persist to the pres¬ 

ent in rich countries, although the gap is narrowing and now depends on agri¬ 

cultural prices for any given year.2 

The process of narrowing the gap gives rise to the third environment for agricul¬ 

ture, in which is it integrated into the rest of the economy through the development 

of more efficient labor and credit markets that link the urban and rural economies. 

This integration is a component of the contribution process; the improved function¬ 

ing of factor markets merely speeds the process of extracting labor and capital from 

those uses in agriculture with low returns for those in industry or services with 

higher productivity. The improved markets have welfare consequences as well, be¬ 

cause they lessen the burden on individuals trapped in low-income occupations. 

The gain has costs, however. As agriculture is integrated into the macro economy, 

it becomes much more vulnerable to fluctuations in macro prices and level of ag¬ 

gregate activity and trade (Schuh 1976) and much less susceptible to management 

by traditional instruments for the agricultural sector, such as extension activities 

and specific programs for commodity development and marketing. 

This vulnerability and complexity create the fourth phase in the agricultural 

transformation, the treatment of agriculture in industrialized economies. As the 

share of the labor force in agriculture falls below about 20 percent and the share of 

food expenditures in urban household budgets drops to about 30 percent, low-cost 

food is not as important to the overall economy nor is it as expensive in relative 

terms to increase in price (Anderson 1983). A host of political problems arise if low 

farm incomes, induced by rapid technical change and low farm-gate prices, are 

allowed to push resources out of agriculture. Farmers do not want to leave, espe¬ 

cially if they must sell their farms under duress at low prices; and urban-based 

unions do not want to see them coming to the cities in search of industrial jobs. A 

nostalgic memory of farming as a “way of life” leads many second- and third- 

generation farm migrants living in cities to lend political support to higher incomes 

for agriculture, even at the expense of higher grocery bills (which may be barely 

noticeable). By this stage of the process, the share of the farm-gate price of the 

commodity in the consumer’s market basket is small, because of processing and 

marketing costs. Commodity price supports become the primary vehicle for sup¬ 

porting farm incomes, and the subsidies have devastating effects on resource al¬ 

location. Farmers invest heavily in land and machinery when farm prices are high, 

only to produce surpluses that are impossible to sell profitably (Johnson 1985; 

Cochrane 1979). Eventually, the budgetary and distortionary costs of this approach 

become so high that even the European Community, Japan, or the United States 

must face choices over how to rationalize agricultural returns with their social 
profitability. 

The economic environments for agriculture created by these four phases are 

shown schematically in figure 1. The financial and labor resource flows out of agri¬ 

culture over time (or as incomes increase in a cross-section sample) are impres¬ 

sionistic. Whether the trough between the “Mosher environment” and the “Johnston- 

Mellor environment in figure 1 drops into negative ground or always remains posi- 
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tive presumably depends on alternative sources of financial resources at this stage 

in development. Urban or overseas remittances, petroleum revenues, or foreign 

assistance might temporarily fill the gap left by a declining relative contribution 

from agriculture.3 But as agricultural productivity begins to rise, labor and finan¬ 

cial flows to the rest of the economy increase. The “Schultz-Ruttan environment” 

begins as the absolute population in agriculture starts to decline, and the “D. G. 

Johnson environment” begins as the agricultural labor force drops to a fairly small 

proportion of the overall labor force. Whether financial resources continue to flow 

out of agriculture at this stage in the process depends almost entirely on govern¬ 

ment price policy and its resulting impact on farm investment. Policies to cushion 

the impact on farmers of successful structural change need not inevitably rely on 

price interventions that impede the adjustment process, but price supports have 

been the most popular in the United States, Western Europe, and Japan, for plaus¬ 
ible political reasons (Anderson and Hayami 1986). 

Agriculture and Economic Development 

This overview of the agricultural transformation raises two basic issues to be 

discussed in this chapter: the contribution or role of agriculture in economic devel¬ 

opment and the conditions or factors that lead to the modernization of the agri¬ 

cultural sector itself. Obviously, many other important topics are not treated here. 

One is the changing control over resources in the rural sector, which determines 

who gains and who loses during the agricultural transformation. Only the struc¬ 

turalist and radical political economy literature deals directly with the distribution 

of income and power in rural areas as an integral component of agricultural devel¬ 

opment. A major theme of “neo-neoclassical analysis” since the mid-1970s, how¬ 

ever, has been the incorporation of such issues into rational actor models of rural 

household decision making. While much of the dynamic and macroeconomic per¬ 

spective of the radical models is lost in the household models, much is gained in 

the form of testable hypotheses about the impact of new technology or pricing pol¬ 

icies on the structure of rural markets and distribution of output in the short run. 

The historical record after the Second World War suggests that many countries 

saw an opportunity to pursue a “jump strategy” and move directly from the early 

stages of the Mosher environment (see figure 1) to the later stages of the Johnston- 

Mellor environment, thus bypassing the necessity to invest in agricultural de¬ 
velopment. 

Bairoch describes some of the difficulties inherent in a jump strategy as follows: 

. . . the most significant comparison . . . is that between the levels of productivity in the 

under-developed countries and the western countries at the period when the latter began 

to industrialize. . . . The present average level of agricultural productivity in African 

and Asian countries (between them representing four-fifths of the Third World popula¬ 

tion) is 45 percent below that reached by the developed countries at the start of the indus¬ 

trial revolution. In fact it is at the same level as that of the European countries before their 

agricultural revolution. 

Now, most under-developed countries wish, consciously or unconsciously, to by-pass 
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this stage just when other structural conditions of development are making a “take off” 

more difficult than it was when most European countries and the United States were 

imitating England’s example. What makes the failure to admit or even to recognize this 

problem all the more serious is that the problem itself is intractable. Leaving aside mental 

attitudes, landownership and political considerations, it cannot be stressed too forcibly 

that an increase in the area cultivated per agricultural worker is one of the essential condi¬ 

tions of an increase in productivity. But in view of the population explosion it is impos¬ 

sible to assume, even on most hopeful assumption, that the reduction in cultivated area 

per worker will be anything but slight (Bairoch 1975, 42). 

A jump strategy sees the extraction of resources from agriculture for economic 

development as being in conflict with the investment of public and private re¬ 

sources in its modernization. This has been especially true in countries with sys¬ 

tems of planned resource allocations designed to force the pace of economic devel¬ 

opment. As more and more countries adopted the paradigm of central planning to 

direct these resource allocations, the separate issues of contribution and moderniz¬ 

ation became key analytical issues as well. Unfortunately, the economics profes¬ 

sion was ill-equipped to address them because all previous examples of agricultural 

modernization had taken place within more or less market-oriented settings (except 

in the Soviet Union, where agricultural modernization remains quite incomplete). 

The behavior of backward agricultural systems under the new planning context 

became a topic of much theorizing and debate, but only in the 1960s and 1970s did 

the empirical record become both long and varied enough to draw reasonably firm 
conclusions. 

It is worth summarizing briefly what the empirical record showed by 1960 when 

the results of Kuznets’s decade-long study of the quantitative aspects of modem 

economic growth started to be widely available. The historical record began as 

early as the late eighteenth century in the United Kingdom and in 1839 in the 

United States and as late as 1880 in Japan and 1925 in the USSR. For all countries 

for all time periods observed, the share of agriculture in the total labor force de¬ 

clined, sometimes sharply, as in Sweden, the United States, and Japan, and some¬ 

times more gradually, as in the United Kingdom, Belgium, Italy, and Australia. 

The share of agriculture in national output showed slightly more mixed patterns 

than those of the labor force. The share was nearly stable or even rose slightly over 

some periods in the United Kingdom, France, the United States, and Australia. 

The more general tendency of the share in output to decline is clear, but the share of 

the labor force always declined more rapidly. The obvious result was that labor 

productivity in agriculture rose more rapidly than in the economy as a whole when 

measured over the long periods of time required for sustained economic growth to 

cause substantial changes in the structure of an economy. Although agricultural 

productivity per worker was nearly always less than the level of national productiv¬ 
ity, its faster rise meant that the gap tended to narrow. 

Three clear exceptions to this trend in Kuznets’s data are Italy, Japan, and the 

USSR, all of which are latecomers to the process of sustained growth and are coun¬ 

tries in which state intervention into the industrialization process was much more 
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active than in the early developers. The failure of agricultural productivity per 

worker to rise as fast as national productivity in these three countries might thus 

be seen as an early signal that the patterns in the less developed countries seeking 

to start down the path of modern economic growth might be significantly different 

from the historical path followed by the Western countries and documented by 

Kuznets. Hayami (1986) shows that the recent productivity record for the rapidly 

growing East Asian economies confirms a strongly different pattern from that in 

North America and Western Europe. Even the more slowing growing developing 

countries (Philippines and India) have a mild reversal of the “traditional” pattern in 

which growth in labor productivity in agriculture exceeds that of labor productivity 
in manufacturing. 

This “premature” growth in manufacturing productivity (or, alternatively, the 

neglect of efforts needed to raise agricultural productivity) is especially troubling 

in historical perspective, as the quote from Bairoch indicated. Table 1 reproduces 

Bairoch’s historical comparisons of “net agricultural production by male labor em¬ 

ployed in agriculture expressed in ‘direct’ calories.” Only Italy in 1840 had a lower 

productivity level than that of Africa and Asia in modern times. The gap in agri¬ 

cultural productivity on average between European countries beginning their in- 

TABLE 1 
COMPARISONS BETWEEN LEVELS OF AGRICULTURAL PRODUCTIVITY 

Country and Stage of Development Period 
Index Number of 

Agricultural Productivity 

Developed Countries 
Recent position 

France 1968/72 100.0 
United States 1968/72 330.0 

Position before or during “take-off’ 
France 1810 7.0 
Great Britain 1810 14.0 
Sweden 1810 6.5 
Belgium 1840 10.0 
Germany 1840 7.5 
Italy 1840 4.0 
Russia 1840 7.0 
Switzerland 1840 8.0 
United States 1840 21.5 
Spain 1860 11.0 

Less Developed Countries 
Recent position 

Africa 1960/64-1968/72 4.7 
Latin America" 1960/64-1968/72 9.8 
Asia 1960/64-1968/72 4.8 
Middle East 1960/64-1968/72 8.6 

Total for all less developed countries 1960/64-1968/72 5.5 

Source: Bairoch 1975. 
“Excluding Argentina. 



56 C. Peter Timmer 

dustrial revolutions and Africa and Asia is, as Bairoch already noted, about 45 

percent. “A gap of about 45 percent is sufficiently wide for us to be able to assert 

that agricultural conditions in the currently developed countries before the begin¬ 

ning of the industrial revolution must have been very different from those of the 

under-developed countries of Asia and Africa today” (Bairoch 1975, 40-41). 

The Role of the Agricultural Sector 

The debate over the role of agriculture in the process of economic development 

extends at least as far back as the physiocrats in the eighteenth century. The biblical 

advice to store during seven good years to be ready for seven lean years certainly 

reflects a concern for agricultural planning. Clark (1940) and Kuznets (1966) pro¬ 

vided the general facts about the role of agriculture during the growth process 

available to economists and planners at the beginning of the drive for economic 

growth in the less developed countries. These facts formed the basis for the prevail¬ 

ing neoclassical view that agriculture was a declining sector, a “black box” in Lit¬ 

tle’s phrase (1982), which contributed labor, food, and perhaps capital to the essen¬ 

tial modernization efforts in industry. No policy efforts on behalf of agriculture’s 

own modernization were needed because the sector declined naturally. Most inter¬ 

pretations of the Lewis model (1954), especially the Fei-Ranis versions (1964), 

which became the main teaching paradigms, ignored the factors needed to modern¬ 

ize traditional agricultural sectors so that they could play positive contributory 

roles in the development of the rest of the economy. The structuralist views of Pre- 

bisch (1950) about declining terms of trade for traditional products and the impor¬ 

tance Hirschman (1958) attached to linkages to “modem” economic activities fur¬ 

ther diminished any apparent rationale for actively investing in the modernization 

of agriculture itself. As Hirschman wrote in 1958, “agriculture certainly stands 

convicted on the count of its lack of direct stimulus to the setting up of new ac¬ 

tivities through linkage effects—the superiority of manufacturing in this respect is 
crushing” (Hirschman 1958, 109-10). 

A final reason for the neglect of agriculture has recently been clarified by Sah 

and Stiglitz (1984). The Soviet debate in the early 1920s over industrialization pol¬ 

icy revolved around whether turning the terms of trade against agriculture (the 

price scissors”) would speed the rate of accumulation for investment by the state. 

Preobrazhensky (1965) argued successfully that it could. Sah and Stiglitz show the 

precise conditions under which he was right and the welfare consequences that 

flowed from implementing such a policy. Although the conditions that must hold 

for their analysis to be valid are very stringent, a robust result is that the agri¬ 

cultural terms of trade should be lowered only if the state has a low rate of time 

discount, that is, it favors investment over current consumption. Forced-pace in¬ 

dustrialization campaigns in such circumstances then rely on the state’s capacity to 

extract surpluses from agriculture even in the face of stagnant or falling agricultural 
production. 

It is easy to see why agriculture was neglected as a source of growth in early 
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strategies of economic development. The historical record shows that it always 

declines in relative importance in growing economies. It is the home of traditional 

people, ways, and living standards—the antithesis of what nation builders in de¬ 

veloping countries envisioned for their societies. Moreover, agriculture was 

thought to provide the only source of productivity that could be tapped to fuel the 

drive for modernization. Surplus labor, surplus savings, and surplus expenditures 

to buy the products of urban industry, and even surplus foreign exchange to buy the 

machines to make them, could be had from an uncomplaining agricultural sector. 

Nothing more was needed to generate these resources than the promise of jobs in 

the cities and a shared nationalistic pride in the growing power of the state. Despite 

how simplistic these promises sound in the mid-1982s, the success of the Soviet 

approach caused them to be very appealing when first uttered by such charismatic 

leaders of the developing world as Sukarno, Nkrumah, Nasser, and Nehru. The 

unique features of agriculture as a sector were simply not widely understood in the 

1950s. Nor was it accepted that the development of a modern agriculture was nec¬ 

essary as a concomitant to development of the rest of the economy. 

Some of these factors began to be recognized by the 1960s, and a more positive 

emphasis was placed on “role” rather than the more forced concept of “contribu¬ 

tion” of agriculture. The classic article by Johnston and Mellor (1961) listed five 

roles for agriculture in economic development: 

1. increase the supply of food for domestic consumption; 

2. release labor for industrial employment; 

3. enlarge the size of the market for industrial output; 

4. increase the supply of domestic savings; and 

5. earn foreign exchange. 

Although the second, fourth, and fifth roles are certainly consistent with the 

earlier “extractive” views of agriculture, Johnston and Mellor insisted that all five 

roles are equally important. Agriculture in the process of development is to provide 

increased food supplies and higher rural incomes to enlarge markets for urban out¬ 

put, as well as to provide resources to expand that urban ouput. 

It is our contention that “balanced growth” is needed in the sense of simultaneous efforts 

to promote agricultural and industrial development. We recognize that there are severe 

limitations on the capacity of an underdeveloped country to do everything at once. But it 

is precisely this consideration which underscores the importance of developing agricul¬ 

ture in such a way as to both minimize its demand on resources most needed for industrial 

development and maximize its net contribution required for general growth (Johnston and 

Mellor 1961, 590-91). 

Others, especially Nicholls (1963), Schultz (1953), and Jorgenson (1961), also 

emphasized this interdependence between a country’s agriculture and its industry. 

Myint (1975) stressed a curious inconsistency between the “closed economy” 

model implicit in this domestic interdependence and the fifth role, earning foreign 



58 C. Peter Timmer 

exchange, which obviously implies the country is open to international trade. This 

trade perspective returns in the 1970s and 1980s to dominate thinking about appro¬ 

priate development strategies, but it was largely ignored in the 1960s, perhaps be¬ 

cause of the dominance of the “Indian model” in development thinking, in which 

sheer size keeps the importance of foreign trade quite small, even apart from the 
“inward looking” strategy being pursued. 

Despite the early insistence by agricultural economists that the agricultural sec¬ 

tor must be viewed as part of the overall economy and that the emphasis be placed 

on the sector’s interdependence with the industrial and service sectors rather than 

on its forced contributions to them, the notion of agriculture as a resource reservoir 

has persisted in general development models. Reynolds emphasized an important 

but usually overlooked distinction between static and dynamic views of the re¬ 
source transfers: 

In most development models, modern industry is the cutting edge of economic growth, 
while agriculture plays the role of a resource reservoir which can be drawn on for supplies 
of food, labor, and finance to fuel the growth or urban activities. It is argued that this is 
both a logical necessity and a matter of historical experience, illustrated by the case of 
Japan. 

In commenting on this view, I must emphasize a distinction that is often not clearly 
drawn: (1) It is one thing to assert that, in an economy where agricultural output is not 
rising, the agricultural sector contains potential surpluses of labor time, food output, and 
saving capacity requiring only appropriate public policies for their release. This we may 
term the static view of resource transfer. (2) It is quite a different thing to assert that, in an 
economy where agricultural output is being raised by a combination of investment and 
technical progress, part of the increment in farm output and income is available for trans¬ 
fer to non-agriculture. This we may term the dynamic view of resource transfer. The 
model-building implications of this approach are different, and its policy implications are 
decidedly different (Reynolds 1975, 14-15). 

The welfare consequences of the two views are also sharply different. Forced 

extraction of resources from a stagnant agricultural sector almost always creates 

widespread rural poverty, sometimes famine. Market linkages that connect a dy¬ 

namic agricultural sector to rapidly growing industrial and service sectors offer an 

opportunity for rural inhabitants to choose in which sector they wish to participate. 

There are certainly losers in this process: high-cost producers in unfavorable eco¬ 

logical settings who cannot compete with low-cost producers in favored locales 

who have access to new technology; or newly landless laborers who have lost their 

tenancy access to land when commercial relationships replace patron-client rela¬ 

tionships. But new technology and market linkages create more opportunities than 

they destroy if both the agricultural and nonagricultural sectors are growing. An 

emphasis on finding the policy environment that creates such mutual growth is 

needed. For agriculture, that environment must call forth rapid technical change. 

Experience since the mid-1960s has demonstrated how to do that, but the key has 

been to understand why the agricultural sector is different from the industrial and 

service sectors (Hayami and Ruttan 1985; Timmer, Falcon, and Pearson 1983). 



The Agricultural Transformation 59 

WHY AGRICULTURE IS DIFFERENT 

The early purposeful neglect of agriculture can in part be attributed to develop¬ 

ment economists who were remote from any real understanding of what makes the 

agricultural sector quite different from either manufacturing or services (Little 

1982). In developing countries, the agricultural sector is different from other pro¬ 

ductive sectors of an economy, particularly in its large contribution to national in¬ 

come and the large numbers of participants in the sector. Both the agricultural 

transformation itself and the contribution of agriculture to the rest of the economy 

depend on three important features discussed here: the peculiarities of the agri¬ 

cultural production function, the importance of home consumption of output for 

the sector, and the role of the agricultural sector as a resource reservoir. These 

features are more evident in traditional societies, and their distinctiveness erodes 

during the process of economic modernization. The design of agricultural policy, 

in both poor and rich countries, is complicated by these features, but a recognition 

of them is essential to a full understanding of the contribution agriculture might 

realistically be asked to make to a country’s development effort.4 

Decision Making in Agriculture 

In both private and collective agricultures, decision making is conditioned pri¬ 

marily by the nature of incentives to work rather than by the pace and design of the 

work itself, and these incentives are difficult to structure in an efficient manner 

unless the cultivator owns the land. In situations where ownership and operation 

are separate, a host of complicated contractual arrangements that strive for second- 

best efficiency outcomes have evolved in different settings. 

Farming is an undertaking that involves many decisions. What crops to plant, 

what inputs to use, when to plow, to seed, to cultivate, to irrigate, to harvest, how 

much to keep for home consumption, how much to sell and how much to store for 

later sale are the farming decisions that occupy the daily routine of most agri¬ 

cultural producers. What is unique about agriculture is that literally millions of 

individuals and households are making these decisions themselves. Changing agri¬ 

cultural production decisions to increase food output is an entirely different process 

from changing decisions about how much steel or cement to produce. In most 

countries a dozen or so individuals could take direct action which would lead to a 

10 percent increase in steel output in a year or so, and their decisions would be 

decisive. 
Nowhere, not even in socialist countries, can a similar small group of individ¬ 

uals decide to raise food production by 10 percent. A small group of planners, or 

the president and the cabinet, can decide they want food production to rise by 10 

percent. They can tell the food logistics agency, the ministry of agriculture, the 

newspapers, and agricultural extension agents that they want food production to 

rise by 10 percent. But they cannot increase food production 10 percent by them¬ 

selves. They must also convince the millions of farmers in their country to want to 

increase food production by 10 percent and make it in their self-interest to do so. 
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The vast number of agricultural decision makers implies that there are simply 

too many to reach directly with either pleas for cooperation or police power. 

Farmers must see the benefits of higher output for themselves because there are too 

many opportunities to let high yields slip beneath the hoe or in a late fertilizer 

application, even under the watchful eyes of a guardian. Farming is a subtle com¬ 

bination of skilled craft and brute force. The brute force alone will not achieve high 
yields. 

CHARACTERISTICS OF AGRICULTURAL PRODUCTION 
FUNCTIONS 

Several unique features of agricultural production functions contribute to the 

decision-intensity of farming, to the productivity of the family farm, and to the 

search for reasonably efficient substitutes for direct landownership where the fam¬ 

ily farm is not prevalent. Seasonality and geographical dispersion are important. 

Seasonality 

Two features of seasonality are important in designing agricultural policy. First, 

seasonal aspects of agricultural production frequently constrain yields because of 

input bottlenecks. Labor (and its supervision) is most often the constraining factor, 

but fertilizer, seeds, credit, or irrigation water supplies must also be available in 

highly specific time periods. When fertilizer reaches the village godown a month 

after the proper application time, it might as well not have arrived at all. Govern¬ 

ment authorities responsible for the management of agricultural input supply dis¬ 

tribution are frequently unaware of or insensitive to the extreme importance of 

timely input availability. Suppliers whose incomes depend on providing inputs to 

farmers when and where needed are much more responsive to shifts in weather, 

cropping patterns, and new technologies than are agencies trying to allocate inputs 

within the guidelines of five-year plans and supplies available from a planned in¬ 

dustrial sector. Modem agriculture that uses industrial inputs as the basis for high 

yields is a dynamic enterprise quite unlike factories. Input and output markets must 

function efficiently, reacting to weather changes, alterations in cropping patterns, 

and technical change if production is to grow rapidly. Centrally planned allocations 

of industrial products to the agricultural sector are almost never in the right place at 
the right time, nor are they even the right products. 

Second, there are often very high private economic returns to eliminating sea¬ 

sonal bottlenecks in production. When these private returns are at least partly gen¬ 

erated by higher and more stable yields of agricultural products, society is also 

likely to gam. But if the private gains come from displacing hired labor that has 

few alternative production opportunities, the social gains might be small or even 

negative. The seasonal dimensions to agricultural production complicate the plan¬ 

ning process considerably. Most agricultural data are published on an annual basis, 

and there is an inevitable tendency to think about the sector in terms of the same 

annual growth performance criteria that are used to evaluate the steel or cotton 
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textile industries. Such an annual approach hides two important roles for govern¬ 

ment analysis and intervention: in the appropriate provision of inputs when and 

where they are needed, and in the full analysis of the social impact on agricultural 

production of private investments to reduce seasonal bottlenecks. 

Geographical Dispersion 

Agriculture is the only major sector that uses the land surface as an essential 

input into its production function. In combination, seasonality and geographical 

dispersion create the need for a marketing system that can store the product from a 

short harvest period to the much longer period of desired consumption and can 

move the commodity from the farm where it was grown to the many households 

where it will be consumed. Both of these functions require that the commodity 

change hands and that exchange of ownership take place. This transaction can hap¬ 

pen only when both parties agree on the terms of the exchange or the price for the 

commodity at the point of sale. In socialist economies the terms of exchange are 

often set by the state. But all other marketing services must still be provided if the 

food grown by farmers is to be eaten by consumers. This necessary growth of mar¬ 

keting services is an often overlooked component of the agricultural trans¬ 

formation. 

The Farm Household as Producer and Consumer 

Most farm households still retain some or most of their farm production for home 

consumption, and this role of home consumption is a further distinguishing feature 

of the agricultural sector. Few steelworkers or even textile workers take their prod¬ 

ucts home for household use. Only under highly restrictive and unrealistic assump¬ 

tions about the completeness of markets and access of all farm households to them 

can production and consumption decisions be analyzed separately (Singh, Squire, 

and Strauss 1986). In rural areas of developing countries, the need to make con¬ 

nected production and consumption decisions within a single household obviously 

complicates life for the farm household; the value of additional time spent in food 

preparation or tending the children must be balanced against the productivity of an 

additional hour weeding the rice, driving the ducks, or tending the home garden. 

Where it exists, the opportunity to spend some of that time working for cash on a 

neighbor’s farm or in a rural wage-labor market places a lower bound on the value 

of household-farm time, and the value of leisure ultimately places a limit on the 

willingness to work, especially at low-productivity tasks. For households with in¬ 

adequate land to grow surplus crops for sale and with limited outside employment 

opportunities, however, the marginal value of leisure time might be low indeed, 

possibly near zero. Even tiny increments to output can be valuable for very poor 

households. 

What Difference Does the Difference Make? 

Two important implications flow from the distinctive characteristics of agricul¬ 

ture relative to industry, and both are treated extensively in sections that follow. 
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First, if agricultural decision making is in fact based on rational assessments of 

highly heterogeneous environments, substantial knowledge of micro environments 

is necessary to understand the impact of policy interventions or technical change on 

the agricultural sector. Designing new technology and fostering its widespread 

adoption is primarily a public sector activity because of the relatively small scale of 

individual farmers, but the success of any given technical innovation depends on 

the private decisions of those same multitudinous farmers. Understanding the 

source, dynamics, and impact of technical change in agriculture is thus a major 

part of understanding the agricultural transformation, a process vastly complicated 

by the smallness of scale, geographic dispersion, and heterogeneity of the environ¬ 

ment, both economic and ecological, that is characteristic of agriculture in de¬ 
veloping countries. 

The second important implication of agriculture’s distinctiveness is how it con¬ 

ditions the role of public policy, particularly that other than the design and imple¬ 

mentation of research leading to technical change. The vision dies hard of agricul¬ 

ture as a resource reservoir to be tapped indiscriminately, without reinvestment or 

adverse consequences for growth, on behalf of the urban economy. Although a few 

countries have a record of sustained progress in agriculture and concomitant over¬ 

all economic growth, the list is short. Only eight countries listed in the World De¬ 

velopment Report 1986 have growth rates for agricultural GDP of 3 percent per year 

or greater for both the 1965-73 and 1973-84 periods, along with growth rates for 

total GDP of 4 percent per year or greater for the same two periods: Kenya, 

Pakistan, Indonesia, the Ivory Coast, the Philippines, Thailand, Brazil, and Mex¬ 

ico. Sri Lanka and Turkey came close; Malaysia would probably have been in¬ 

cluded had data been available for the earlier period. Because population growth in 

several of these countries is near or more than 3 percent per year, even these excel¬ 

lent aggregate performances leave the rate of growth per capita at levels that permit 
a doubling of incomes in a quarter of a century at best. 

It has obviously been difficult to find the right mix of policies to sustain agri¬ 

cultural growth. Much of the reason traces to a failure of policy makers to under¬ 

stand the characteristics of agriculture that make policy design so complicated. 

They face yet another paradox: the essentially private-sector nature of agricultural 

decision making at the same time that the environment for that decision making is 

heavily dependent on sound government interventions into agricultural research, 

rural infrastructure, and market relationships. The distinctive characteristics of ag¬ 

riculture argue that governments intervene into agricultural decision making at 

great risk, for they can easily cause farmers to withdraw from making investments 

and producing for the market, which are essential to mobilizing resources for over¬ 

all economic growth. And yet, intervene they must. The environment for trans¬ 

forming agriculture is a public good created by wise but active public intervention. 

It is easy to get the mix wrong, even to have the elements backward. Some gov¬ 

ernments have tried to dictate farm-level decisions on inputs and outputs while 

totally ignoring both the investments in research and infrastructure needed to ere- 
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ate a healthy agriculture and the pricing environment that will mobilize peasants on 
behalf of higher productivity. 

AGRICULTURAL DEVELOPMENT STRATEGY 

Alternative Strategies for Maintaining the 
Transformation Process 

Several lessons have been learned since the mid-1960s about the functioning of 

the agricultural sector and its potential role in the development process. The agri¬ 

cultural sector has been seen in a general-equilibrium perspective, and the impor¬ 

tance of macroeconomic policy for agricultural performance has been recognized. 

Rapid economic growth has been considered necessary to deal with the human 

welfare concerns that stem from poverty and hunger, and such growth is feasible 

because of the potential for technical change. Market-oriented systems with private 

incentives have shown superior performance in achieving this growth. Policy anal¬ 

ysis has tended to concentrate on one of three dimensions of government interven¬ 

tion into the agricultural growth process: (1) stimulating traditional agriculture into 

growth; (2) maintaining the transformation process and the contribution of agricul¬ 

ture to overall economic growth; and protecting the welfare of farmers from their 

own high productivity during the final and painful stages of structural change in 

industrialized societies. Here we discuss the second of these dimensions, maintain¬ 
ing the transformation process. 

The agricultural sector is a means to an end—not an end in itself. Three sharply 

different paths for appropriate policies toward agriculture are open if the goal is to 

speed the overall process of development. The first path has parallels to the phi¬ 

losophy of the 1950s, in which benign neglect of agricultural policy was thought to 

be sufficient for stimulating the process of economic growth. This perspective 

grows out of the recognition of the role of well-functioning markets and decision 

makers operating in a world of “rational expectations.” In this view, most policy is 

irrelevant to farmers in more than a very transitory sense, and this is especially true 
of price policy: 

One lesson that we should be able to learn from observation of the world is that the abso¬ 

lute incomes earned by farm families in various countries have no relationship to farm 

prices. Even stronger, the relative incomes of farm families have no relationship to farm 

prices, except as benefits of higher prices have been capitalized into the value of land and 

land has been acquired by gift or inheritance (Johnson 1985, 43). 

In this world, agricultural incomes are determined by employment opportunities 

outside agriculture, the agricultural sector must decline in proportional output 

terms and absolutely in the labor force, and the long-run decline in basic agri¬ 

cultural commodity prices due to technical change simply emphasizes that society 

is best served by getting resources out of agriculture as rapidly as possible. Al¬ 

though the clearest case for this view of the world is in the OECD countries, a host 
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of middle-income countries, and even some quite poor countries, are also facing 

the problem of declining real incomes in the agricultural sector under the impact of 

rapid technical change domestically and lower world prices for the resulting output. 

This perspective is obviously consistent with the view that open economies will 

show better performance than those with substantial trade barriers. 

A sharply different path has been sketched by Mellor and Johnston (1984). 

Building on their earlier stress on balanced growth (Johnston and Mellor 1961), 

they call for an “interrelated rural development strategy” that improves nutrition in 

one dimension while it fosters the broader growth process in the other. The ap¬ 

proach calls for a major role of government in strategic design and program imple¬ 

mentation, a role that is in marked contrast with the free-market approach sketched 

out previously: 

We have, therefore, emphasized that improvements in nutrition [one of Mellor and 

Johnston’s key objectives for agricultural development] require a set of interacting forces: 

accelerated growth in agriculture; wage goods production; a strategy of development that 

structures demand towards high employment content goods and services; increased em¬ 

ployment; and increased effective demand for food on the part of the poor. Agricultural 

growth not only satisfies the need for food to meet nutritional requirements (which is the 

other side of the wage-goods coin), but fosters a favorable employment-oriented demand 

structure as well. Agriculture’s role in generating a structure of demand, favorable to 

rapid growth in employment, is central (Mellor and Johnston 1984, 567-68, emphasis 

added). 

Mellor and Johnston go on to summarize their earlier argument that agriculture 

can play this multiplicity of roles only if a unimodal development strategy is fol¬ 

lowed, that is, one in which a broad base of smallholders are the central focus of 

agricultural research and extension services and the recipient of the bulk of receipts 

from agricultural sales. The authors see the dualism inherent in bimodal strat¬ 

egies—those placing modernization efforts primarily on large, “progressive” 

farms while neglecting the “backward” smallholders—as the major obstacle to 
putting their set of interacting forces in motion; 

The most common barrier to the interrelated strategy indicated is pronounced dualism in 

capital allocations—too much to industry and the unproductive elements of the private 

sector rather than to agriculture, and to capital-intensive elements within those, as well as 

to large-scale and therefore capital-intensive allocations within agriculture. The outcome 

of the strategy will depend upon national-level decisions about macroeconomic policies, 

exchange rates, interest rates, and investment allocations among sectors and regions, not 

just within agriculture itself. Indeed, the whole strategy fails if it is viewed simply as the 

responsibility of agriculture ministries (Mellor and Johnston 1984, 568). 

This interrelated strategy must be directed by government planners; there is rela¬ 

tively little concern or role for the private sector, other than small farmers. The 

analysis leading to the strategy remains heavily influenced by closed economy con¬ 

siderations, and little attention is given to either domestic marketing activities or 
their relationship to international markets. 
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Three key elements are suggested as essential to meeting all objectives of agri¬ 
cultural development: 

1. massive investment in human capital through nutrition, health, and family 
planning services in the countryside; 

2. creation of the complex rural organizational structures seen in Japan and Tai¬ 

wan that provide services to small farmers while also serving as a voice for 
their interests; and 

3. investment in rapid technical change appropriate to these small farmers in 

order to raise agricultural output and rural incomes simultaneously. 

Notably missing in this list of key elements is significant concern for the struc¬ 

ture of incentives for agriculture relative to industry’s or for the country’s tradables 

relative to those of foreign competitors. Although it is realized that the macro- 

economic setting is no doubt important to agriculture, it remains outside the scope 

of appropriate strategy for agricultural development. Not surprisingly, given the 

argument in Johnston and Clark (1982), the intellectual foundation for this strategy 

lies in rural development, not in a vision of agriculture linked to the macro econ¬ 

omy and world markets by powerful market mechanisms. It is this latter vision 

which provides the third potential path for agricultural development strategy for the 
1990s. 

The third approach contrasts with both the “free market” and “interrelated rural 

development strategy” approaches. It calls for government policy interventions 

into outcomes in domestic markets but uses markets and the private marketing 

sector as the vehicle for those policy interventions. This “price and marketing pol¬ 

icy” approach recognizes widespread market failures in agriculture as well as ex¬ 

tensive government failures in implementation of direct economic functions. The 

strategic dilemma is how to cope with segmented rural capital and labor markets, 

poorly functioning land markets, the welfare consequences of sharp instability of 

prices in commodity markets, the pervasive lack of information about current and 

future events in most rural economies, and the sheer absence of many important 

markets, especially for future contingencies involving yield or price risks. 

One powerful lesson emerged from the postwar development record: direct gov¬ 

ernment interventions through state-owned enterprises to correct market failures 

frequently make matters worse by inhibiting whatever market responses were pos¬ 

sible in the initial circumstances, without providing greater output or more efficient 

utilization of resources. The agricultural sector in particular is vulnerable to well- 

intended but poorly conceived and managed parastatal organizations that attempt a 

wide array of direct economic activities, including monopoly control of input sup¬ 

plies, capital-intensive state farms, and mandated control over crop marketing and 

processing. As Bates (1981) has demonstrated, these direct controls and agencies 

have a strong political economy rationale for a government that tries to reward its 

supporters and centralize power and resources in the hands of the state. (See also 
Lipton 1977.) 
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The answer to the dilemma over making matters worse, in the “price and market 

policy” approach, is to gain a much clearer understanding of the necessary interac¬ 

tion between the public and private sectors. Government intervention into agricul¬ 

ture for political reasons has an ancient history. One major claim of monarchs to the 

throne was their capacity to keep food prices cheap and stable, as Kaplan (1984) 

made clear and as several modern governments have discovered, to their demise. 

Political objectives for the performance of agriculture—its capacity to feed the 

population regularly and cheaply or its ability to provide fair incomes to farmers 

caught in the painful pressures of successful structural transformation—are inevi¬ 

table and, in some long-run sense, highly desirable. 

The “price and marketing policy” path argues that these objectives are best 

served by making carefully designed interventions into the prices determined in 

markets, not by leaving markets alone or by striving to reach the objectives through 

direct activities by the government (Timmer 1986). If the “free market” approach 

incurs heavy political costs as markets relentlessly redistribute incomes to the win¬ 

ners in the course of economic development, and the “interrelated rural develop¬ 

ment strategy” incurs heavy managerial and administrative costs as the govern¬ 

ment plays an active and direct economic role, the “price and marketing policy” 

approach incurs heavy analytical costs. 

These analytical costs come from the need to understand each country’s path of 

structural change, the workings of factor and commodity markets, and the poten¬ 

tial impact of macro and commodity price interventions on these markets and ul¬ 

timately on the structural path itself. It requires that government intervention be 

based on an empirical understanding of economic responses to a change in policy 

and the political repercussions from them. There is an important role for models in 

illuminating where to look for these responses, but the models themselves cannot 

provide the answers. This is especially true as attempts are made to build into the 

models the response of policy itself to changes in the economic environment (see 

Roe, Shane, and Vo 1986). Such endogenous policy models might reveal some of 

the historical factors that accounted for policy shifts, but they seldom provide a 

sense of when the degrees of freedom for policy initiative are about to expand. 

Frequently, this is in times of crisis. Policy makers often embark on bold experi¬ 

ments in such times, and the payoff would be very high if sufficient analytical 

understanding already existed in order for them to anticipate the response to a pol¬ 
icy change. 

All three strategic approaches recognize the importance of government invest¬ 

ments in agricultural research and rural infrastructure. Even here, however, there 

are likely to be significant differences in emphasis. The free-market approach is 

likely to put a relatively greater share into research, the rural development strategy 

into human capital investments, and the price and marketing approach into rural 

infrastructure that lowers marketing costs. Investments in all three areas are ob¬ 

viously desirable. The issue is at the margin: where are scarce resources to be in¬ 

vested? In addition, different countries have different starting points and different 

needs, so no single strategic approach makes sense for all countries. But it is diffi- 
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cult to see how countries can develop their rural sectors without relatively efficient 

marketing systems and adequate financial incentives for their farmers. Accord¬ 

ingly, significant elements of the price and marketing approach seem destined to be 

incorporated into all successful agricultural development strategies, even if they 

emphasize the free market or rural development approaches in other dimensions. 

NOTES 

I would like to thank Larry Westphal, Pranab K. Bardhan, David Dapice, and Scott Pearson for 

serious and critical readings of the first draft. As always, my deepest debt is to my wife and editor, 

Carol, for her patience and persistence in helping me make my manuscripts readable and for her mastery 

of the wonderful new technology that permits me to lose half the manuscript with the push of a button 

and for her to get it back after considerable effort and anguish. 

1. For a very useful summary of the literature that documents the agricultural transformation process 

itself and also attempts to explain it in terms of the prevailing models of economic development, see 
Johnston 1970. 

2. The structural rigidities in the economy that give rise to this substantial disequilibrium obviously 

mean that neoclassical models based solely on perfect markets and rational actors will fail to predict 

accurately the impact of government interventions. However, purely structural models that assume an 

absence of market response might be equally far from the mark. A messy amalgam of structural 

rigidities, imperfect markets, and decision makers interested in their own, though vaguely defined, 

welfare seems to characterize the actual starting point from which government interventions must be 
evaluated. 

3. It is also important to distinguish subsectors within agriculture. An export crop subsector produc¬ 

ing rubber or coffee might continue to provide financial resources to the rest of the economy, some of 

which could be returned to the foodcrop subsector in order to foster its development. Much of the 

discussion in this chapter is concerned with modernizing the foodcrop subsector while recognizing the 

important role played by the other agricultural subsectors. 

4. An effort to formalize the impact of agriculture’s distinct features, especially the behavioral and 

material determinants of production relations, is in Binswanger and Rosenzweig 1986. 
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Agriculture on the Road to 
Industrialization 

JOHN W. MELLOR 

Economic development is a process by which an economy is trans¬ 

formed from one that is dominantly rural and agricultural to one that 

is dominantly urban, industrial, and service-oriented in composition. 

The objectives of the process can be usefully categorized as in¬ 

creased societal wealth, equity, and stability. But because these objectives require 

a diversification of the economy away from agriculture (no high-income, equita¬ 

ble, stable nations have agriculture as their dominant activity), the process is one of 

major structural transformation. 

If economic development is a process of transforming an economy from produc¬ 

ing mainly agricultural to producing mainly industrial and service outputs, what is 

the nature of a constructive role for the initially dominant agricultural sector? What 

is the scope for synthesizing an agricultural role into the mainstream of develop¬ 

ment thought? More specifically, what is the dynamic relation between agriculture 
and industry in an optimal growth strategy? 

Given agriculture’s initial importance, it is not surprising that it has received the 

explicit attention of eminent economists and has been the subject of intensive anal¬ 

ysis by generalists and specialists alike. Yet, in view of the contemporary expan¬ 

sion of knowledge about how to develop agriculture, it is surprising that the princi¬ 

pal, broad conceptualizations in development economics have not articulated a 

central place for agriculture. This has held true through wide-ranging shifts in de¬ 

velopment-strategy styles—from emphasis on direct allocation of resources to 

growth in the capital stock, to import displacement, to basic human needs, to 

export-led growth. In fact, each of these development fashions has had its own 

strong arguments for not emphasizing agriculture in either capital allocations or 

public policy. For countries following these mainstream strategies, occasional 
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crises of domestic food supplies, foreign-exchange constraints in association with 

sudden, large food imports, or threatened cutoffs in large-scale food aid have 

prompted flurries of attention for agriculture. But such spurts of concern all too 

often have generated only such short-term palliatives as higher prices for food pro¬ 

ducers; they have not produced sustained long-run development efforts that build 
agriculture as part of a larger strategy. 

There are, of course, numerous examples of development practice that have in¬ 

deed given agriculture a central place. Notable are the post-Meiji restoration period 

in Japan as well as the developmental thrusts in Taiwan, Thailand, Ivory Coast, 

Malaysia, the Punjabs of India and Pakistan, and to some extent other parts of 

South Asia. It is ironic that, perhaps because of the critical importance of trade 

expansion in an agriculture-based strategy, several of these successes are perceived 

as examples of export-led growth rather than as a successful agriculture-based 
strategy. 

The intellectual neglect of agriculture’s role in development no doubt is rooted in 

an underlying view of agriculture as initially backward; development promoters 

have wanted to move directly to building those sectors that carry the image of mod¬ 

ernization; An urban-based intelligentsia (including development economists), a 

related caste-like separation of largely micro-oriented agricultural economists and 

largely macro-oriented development economists, and urban-based political sys¬ 

tems all combine to provide an intellectual basis and political pressure for directing 
resources to the urban sector. 

In decrying this neglect, however, it is important to recognize that there is an 

intellectual case for downplaying agriculture in the development process. To make 

the contrary case, three substantial questions must be answered affirmatively: 

1. Can agricultural production be increased by means of advances in resource 
productivity? 

2. Can effective demand for agricultural commodities expand apace with accel¬ 

erated agricultural growth? 

3. Can a dynamic agriculture provide an effective demand “pull” for growth in 

other sectors? 

The following discussion will show why these are the vital questions, why it is not 

unreasonable to think that the answer to each may be “no,” and what the contrary 

bases are for the affirmative answer that in turn defines a central role for agriculture 

in a dynamic process of economic transformation and growth. This exploration will 

make clear the essential connection between agricultural growth and employment 

growth—and hence the need always to speak of an agriculture- and employment- 

based strategy, not of one or the other independently. 

The strategy described here has two key distinguishing features aside from the 

emphases on agriculture and employment. First, continuous, institutionalized 

technological change provides the basic engine of cumulative growth. Second, 

growth in domestic demand provides the basic markets both for the increasing agri- 
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cultural output and for the activities that create rapid growth in employment. Trade 

is important—but mainly to serve the purpose of restraining growth in capital¬ 

intensiveness. 

Before discussing the main elements of an agriculture- and employment-based 

strategy, common failings of alternative strategies will be noted briefly, as well as 

which of those failings an agriculture-based strategy might or might not meet. A 

sketch of the debate as to the efficacy of agricultural and nonagriculture-based 
strategies follows. 

DEVELOPMENT FAILINGS AND AGRICULTURE’S POTENTIAL 

Robert McNamara’s presidential address to the 1973 World Bank annual meeting 

epitomized a widespread and growing view that the ascendant development strat¬ 

egies of the 1950s and 1960s had an unacceptably small impact on poverty. That the 

expression of such concern had subsided so much by the late 1970s owed less to a 

diminution of the reality of the problem and more to the realization that the various 

direct attacks on poverty meanwhile ventured were no more successful than earlier 
efforts in mitigating the problem. 

Failure to make a dent in the poverty problem was associated with four related 
phenomena: 

1. Food supplies per capita rose little or not at all, and hence the diets, nutri¬ 

tional status, and related well-being of the poor could not be enhanced. 

2. Employment growth rates seemed to lag even behind population growth 

rates, so that the poor could not obtain income to command more food or 
other basic wants. 

3. Growth and basic services were often available only in a small number of 

immense urban concentrations, with high overhead costs and little impact on 
the population dispersed over the rest of the country. 

4. Overall growth rates were themselves much slower and less well sustained 
than expected. 

The first three are directly related to the lack of poverty abatement. The last, even if 

it was not a direct cause, certainly reinforced equity-related failings. Clearly, an 

agricultural emphasis strikes at one of the root causes of poverty: inadequate food 

supplies. Accelerated agricultural growth also provides a substantial direct in¬ 

crease in employment, because of the large aggregate size of the sector and the 

nature of its technology. An agriculture, as a broadly diffused activity, spreads 
economic activity and employment beyond the megalopolis. 

One should be clear, however, as to what accelerated agricultural growth cannot 

do directly. First, it cannot provide high overall growth rates in output or employ¬ 

ment. For the staple foods sector, growth of 3-4 percent is considered very rapid, 

and 4-5 percent for the agricultural sector as a whole is extraordinarily rapid.1 The 

constraint of limited land area, the biological nature of agricultural production, and 

the dispersed, variable production system explain the common experience of such 
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low ceilings on growth rates. Similarly, it is doing well indeed to experience a 0.6 

percent growth rate in agricultural employment for each percentage point in the 

output growth rate.2 Thus the agricultural sector can at best provide employment 

for its own population growth, and it is likely to fall far short of that. And agri¬ 

cultural growth alone obviously cannot supply the broadening of consumption pat¬ 

terns beyond food that all people desire. 

These limitations explain why an agriculture-based strategy must have major 

indirect effects on growth and employment in other sectors if it is to be seen as 

central to development strategy. These indirect effects must come from the expen¬ 

diture of increased agricultural income on nonagricultural goods and services, in 

turn creating not only additional output in those sectors but also additional employ¬ 

ment. To be consistent with an agriculture- and employment-oriented strategy, one 

must ask of those activities that they be large in aggregate, employment-intensive, 

and broadly distributed geographically. 

From these foundations, we can skip ahead of the story to outline what a devel¬ 

opment strategy must look like if agriculture and employment are to play a central 

role. First, the agricultural production growth rate must be accelerated; this must 

normally derive from technological change. Second, the expenditure pattern from 

the net additions to income arising from the accelerated growth must create de¬ 

mand for a wide range of goods and services with a high employment content, 

much of the production of which must be broadly diffused in rural areas (e.g., in 

major market towns). Third, increased food marketing will somewhat depress food 

prices,3 thereby encouraging employment in other sectors by making labor some¬ 

what cheaper relative to the goods and services it produces. 

HISTORICAL SKETCH OF THE AGRICULTURE VERSUS 
INDUSTRY DEBATE 

Industrial Orientation 

With G. S. Fel’dman’s writing as the theoretical base, the Soviet Union’s prac¬ 

tice in the 1920s was to equate industrialization with modernization. The argu¬ 

ments constantly recurred in subsequent development literature. Capital and labor 

were believed to be more productive in industry. Industry was seen as having major 

economies of scale and external economies, while agriculture was subject to 

diminishing returns. Industrial “externalities,” including industry’s modernizing 

force, promoting new modes of economic behavior and new forms of social organi¬ 

zation, were all seen as supportive of growth. Given the diminishing returns in 

agriculture, if under-employed labor could be mobilized out of agriculture with no 

loss of production, the argument for industry was compelling. In this context, it is 

fitting that Paul Rosenstein-Rodan’s piece on economic development, published in 

1943, was entitled “Problems of Industrialization of Eastern and South-Eastern 

Europe.”4 

A major force in the development literature of the 1950s and 1960s and in the 
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practice of both India and China5 grew out of the conceptualization by Fel’dman, as 

further developed by P C. Mahalanobis, and related to the concepts of Roy Harrod 

and Evsey Domar.6 Increase in the capital stock was the source of growth. It fol¬ 

lowed, in the view of Fel’dman and Mahalanobis, that this resource should be 

directly allocated to capital-goods production, and not to consumer-goods, includ¬ 

ing agricultural production. In practice, industrialization became highly capital- 

intensive, with little employment growth and consequently little growth in demand 

for food; hence there was little upward pressure on food prices, even though agri¬ 

culture was doing poorly. The strategy, since it was inward-looking, spawned a 

whole generation of closed-economy growth models showing how capital should 

be deployed among subsectors. The push was always on industry. 

A substantial ancillary literature dealt with the balance of growth and the issue 

of whether or not capital intensity could be reduced by choice of technology. The 

answer, in the confines of an inward-looking strategy, was that it could not. A. K. 

Sen provided the definitive rationalization of that conclusion, basing it on the inevi¬ 

table need for more food to underpin the increased wages from employment growth 

and diminishing returns (increasing capital intensity) in agriculture.7 The propo¬ 

nents of this capital-intensive strategy realized that equity and poverty abatement 

would be postponed by the strategy, although they hoped that relatively inexpen¬ 

sive efforts in agriculture and cottage industries (e.g., community development in 
India) would mitigate the problem. 

The import-substitution strategy popularized for Latin America by Raul 

Prebisch8 was driven by the view that primary-commodity prices, particularly 

including those of agricultural commodities, would inevitably trend downward rel¬ 

ative to the prices of manufactured goods. It followed that a developing coun¬ 

try should shift out of agriculture and into industry as quickly as possible. The 

market would come from displacement of previously imported goods. In practice, 

however, as implementation of the strategy progressed, more and more capital- 

intensive imports were displaced by domestic production. Thus as expansion pro¬ 

ceeded, capital intensity increased, employment growth slowed, income distribu¬ 
tion became more skewed, and the growth rate decelerated. 

By the mid-1960s, concern was growing that development was moving too 

slowly, and the poor were not participating significantly in such growth as was 

occurring. At the same time, agricultural research was demonstrating the capacity 

to provide major new technology to increase agricultural productivity—the Green 

Revolution. Why did the concurrence of these breakthroughs and the concern for 

poverty reduction of that time not bring a sharp swing in development strategy 

toward an agriculture- and employment-based strategy of growth? 

The Green Revolution is based on new technology and rapid growth in fertilizer 

use, increased commercialization of agriculture, and a complex set of national- 

level institutions run by a large and rapidly growing number of highly trained peo¬ 

ple. The sharp rise in energy prices led to a wish to deemphasize the use of fertil¬ 

izer and even of irrigation based on energy-using pumps. Western environmental 
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concerns also were on the ascent and did not favor fertilizer. Mounting attention to 

equity problems strengthened interest in dependency theorists, who in turn also 

had a negative view of fertilizer as an instrument of Western multinationals. Con¬ 

currently, anti-elitism favored primary over higher education, turning foreign aid 

away from advanced training of the scientists and technicians essential to the suc¬ 

cess of the Green Revolution. Concern with poverty reduction, energy depletion, 

environment, dependency, and elitism all seemed associated with each other. All 

this was reinforced by a literature decrying the then reputed negative effect of the 

Green Revolution in further skewing the rural income distribution; it was said (in¬ 

correctly, it is now clear) that only the larger farmers benefited from the new tech¬ 

nology9 and that they would use their new wealth to buy out small farmers and 
tenants. 

The combined impact of these forces retarded response to the essential require¬ 

ments of the Green Revolution and spawned a “basic human needs” approach that 

emphasized social welfare functions and agricultural production only in highly 

complex regional projects. The integrated rural development projects that resulted 

not only were not integrated into national support structures for agricultural 

growth; they tended to raid the latter for personnel. Almost universally, the inte¬ 

grated rural development projects failed due to excessive complexity and a lack of 

central support services.10 (Local institutions are, of course, central to the Green 

Revolution, but they are effective only when serviced by national-level support 

structures, including research.) The basic-needs approach had a major influence 

on foreign assistance in the 1970s, particularly in the least developed countries, 

which include the bulk of Africa and a few Asian countries, such as Nepal. 

Asian countries that had benefited from earlier foreign assistance emphasizing 

large-scale, high-level technical training and well-developed agricultural research 

systems were able to pursue the Green Revolution effectively and even to restrain 

foreign aid from single-minded pursuit of the new directions of the 1970s. In that 

context, the basic-needs strategy could be used to deal with “second-generation” 

problems in the context of the other requisites of a successful Green Revolution. It 

is notable, however, that where—as in India and the Philippines—the Green Rev¬ 

olution was not associated with an employment orientation; it served substantially 

to displace food imports and build food stocks rather than as the base for a new 

development strategy. The basic-needs strategists, while often vigorously and spe¬ 

cifically attacking the Green Revolution, were generally silent about strategies giv¬ 

ing priority to capital-intensive industry and import-substitution. There was urgent 

need to change those strategies to provide the essential employment complement to 

the Green Revolution. 

The failings of the capital-intensive strategies, dependent as they were on mar¬ 

ket interference, also prompted a trend quite separate from the equity-oriented 

basic-needs strategy: a renewed interest in a market-oriented strategy commonly 

emphasizing export promotion. With the gradual demise of the basic-needs orien¬ 

tation in the early 1980s, the strategy of export-led growth or export promotion 
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became the new fashion. Of all the post-World War II strategies, this was the one 

least deleterious to agriculture. It argued against overvalued currencies, which dis¬ 

criminate so strongly against agriculture. It argued generally for prices favorable to 

agriculture, supported commercialization of agriculture (including import of key 

inputs), and fostered better domestic markets for agricultural output by favoring 

employment-intensive industries—with beneficial effects on employment for the 

poor and hence greater expenditure on food. In practice, however, the export-pro¬ 

motion strategy looks explicitly to markets abroad—rather than to the broad-based 

domestic markets that accelerated agricultural growth can provide. This, combined 

with an anti-governmental bias, works against support for large public investments 

in the key areas of research, education, rural roads, and rural electrification that are 

so critical to an agriculture- and employment-based growth strategy. In practice, 

the export-promotion strategy also emphasizes trade to allow economies of scale, 

thereby favoring more capital-intensive industries relative to relying more on vig¬ 
orous domestic markets.11 

Agricultural Orientation 

Although a clear agriculture- and employment-based strategy has not been as¬ 

cendant, agriculture has never lacked for a good word from an eminent economist. 

During the postwar renaissance of concern for the macroeconomics of growth, 
Nicholas Kaldor stated: 

Economic development will, of course, invariably involve industrialization . . . this can 

be expected to follow, almost automatically, upon the growth of the food surpluses of the 

agricultural sector. . . . Once this is recognized, the efforts of under-developed coun¬ 

tries could be concentrated—far more than they are at present—in tackling the problem 

of how to raise productivity on the land, as a prior condition of economic development.12 

It is, however, clear from succeeding lines in Kaldor’s piece that he had little grasp 

of what was involved in the modernization of agriculture and least of all as to what 

was required to provide a stream of land-augmenting technological changes— 

although his intuition as to the importance of agriculture and the importance of 

education to agricultural growth were both correct. Perhaps Kaldor was also facile 

in his perception of the near-automaticity of agriculture’s growth converting into 

industrial growth. Our knowledge of these processes has improved immensely 

since 1954, although its scant diffusion to macroeconomists still prejudices thought 
about development. 

Paralleling the broad orientation of development economics away from agricul¬ 

ture was an evolution of knowledge about how to develop agriculture. Farmers 

were presented as economically rational responders to prices and technology;13 un¬ 

derstanding of the need for radically improved technology was articulated in eco¬ 

nomic terms,14 and the nature of a range of complementary agricultural growth 

requirements was set forth.15 Myriad empirically based analyses have filled in the 

picture. More important, the scientific groundwork for the Green Revolution was 

laid by the activities of the Rockefeller Foundation in Mexico and India and by the 
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Ford and Rockefeller foundations in establishing the International Rice Research 

Institute, the precursor of and role model for the Consultative Group on Interna¬ 

tional Agricultural Research. The result was the bursting of the Green Revolution 

in Asia in the late 1960s and a clear appreciation of the requisites of accelerated 

agricultural growth. 

Compared with the immense gains in our understanding of the agricultural de¬ 

velopment process per se, the relationships between agriculture and the rest of a 

developing economy remain less fully explored. While there have been many con¬ 

tributions on the subject, the empirical data underlying the relationships asserted 

are much less complete than is the case with the microeconomics of agriculture— 

and hence the policies implied remain more speculative. 

Nevertheless, four major threads of the analysis can be defined. First, the critical 

role of food as a wage good (the object of consumption from the increased income 

of employment) was elegantly defined in W. Arthur Lewis’s classic paper.16 Sec¬ 

ond, the need for productivity increase in agriculture and the role of technology 

was laid out by Johnston and Mellor.17 Third, the resource transfers from agricul¬ 

ture that so facilitate growth of the nonagricultural sector were delineated from the 

Japanese experience by Kazushi Ohkawa, Bruce Johnston, and S. Ishikawa,18 and 

meticulously documented for Taiwan by T. H. Lee.19 Fourth, the critical role of 

agriculture in stimulating growth in the non-agricultural sector has been explored 

with respect to both consumption goods20 and producer goods.21 

AN AGRICULTURE- AND EMPLOYMENT-BASED STRATEGY 
OF ECONOMIC GROWTH 

An agriculture- and employment-based strategy of economic growth has three 

basic elements. First, the pace of agricultural growth must be accelerated despite 

the limitations of fixed land area. Technological change solves a major, special 

problem of agricultural growth and allows low-income countries to use the most 

powerful element of growth. Second, domestic demand for agricultural output 

must grow rapidly despite inelastic demand. This can occur only through acceler¬ 

ated growth in employment (more precisely, increased demand for labor), which is 

facilitated by the indirect effects of agricultural growth itself. Third, the demand 

for goods and services produced by low capital-intensity processes must increase. 

This, too, is facilitated by the technology-based increase in agricultural income. 

As we proceed, we will see that these three elements continually interact in the 

strategy. 

Technological Change in Agriculture 

One of the most important theoretical and empirical findings in analysis of West¬ 

ern economic growth is the identification of technological change as a major source 

of growth. Hence it is initially surprising that in the various ascendant macro- 

economic theories of economic growth for developing countries, technological 

change has not been assigned a central role. 
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On a second thought, however, the neglect is understandable: These ascendant 

theories have been preoccupied with growth in the initially minuscule industrial 

sector, where the first concern necessarily has been to expand the capital stock as 

the basis of growth. Only if the dominant agricultural sector is to be central to 

growth can technological change play an immediate, major role. It happens that, 

because of Ricardian diminishing returns, technological change is in any case es¬ 

sential to agricultural growth. The land area for agriculture being generally lim¬ 

ited, increased output is traditionally obtained via declining increments in output 

per unit of input as input intensity increases. The result is rising costs, which must 

be offset by rising prices if incentives are to prevail. It is apparent that cumulatively 

increasing relative food prices are not socially acceptable. Thus it is essential that 

the incentive to produce more in the face of constantly rising costs be met by tech¬ 

nological change rather than by price increases. Continuous, cumulative tech¬ 

nological change is the proven effect of institutionalized agricultural research 
systems. 

The rudiments of getting agriculture moving through technological change have 

been fully understood for a long time.22 Development of a technology system (in¬ 

cluding research) and technically competent extension are primary. The nature of 

agricultural technology is such that rapid growth of sophisticated input delivery 

systems is essential. For this latter, and for effective multipliers of other sectors, a 

highly developed infrastructure of roads is required. Underlying the total process 

is rapid growth in the number of highly trained people and of the institutional struc¬ 
ture within which they can work effectively. 

In all of these elements, the public sector must play a key role in physical invest¬ 

ment and institution building. The essential financial and organizational require¬ 

ments of governments are so immense that every effort must be made to maximize 

activities in the private sector and to concentrate public-sector attention on only 

those essential agricultural support activities not taken up by the private sector. 

Agriculture, with its small-scale orientation, is more in need of public-sector sup¬ 

port than industry. The sharp turn-around in Asian agriculture—resulting in a 30 

percent increase in growth rates in basic food-staple production from the 1960s to 

the 1970s—impressively demonstrates the results of turning the public sector’s 
attention to the requisites of technological change in agriculture. 

The urgency of moving the agricultural sector is underlined by its role as a sup¬ 

plier of food as essential backing to employment growth. It is generally understood 

that developing countries have a large pool of extremely low-productivity if not 

idle labor. In effect, this provides a highly elastic labor supply. If jobs become 

available, labor is ready to march into them. What has not been fully recognized is 

that the supply of labor is a function of two independent markets: a labor market 

and a food market.23 Increased employment provides the labor class with added 

income, 60 to 80 percent of which is spent on food. If the food supply is not ex¬ 

panded, increased employment will cause the price of food to rise, squeezing the 

real incomes of laborers back nearly to the previous level, reducing the incentive to 

work, placing upward pressures on wages, and reducing employment. Thus, accel- 
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erated growth in employment must be accompanied by accelerated growth in food 

supplies.24 Three arguments have been used against the need to emphasize domes¬ 
tic food production in this context. 

First, the labor-surplus arguments take the position that labor is already main¬ 

tained and idle in the rural sector; hence, until there is a “turning point” at which 

labor is fully absorbed, food supply is available for labor transferred to other oc¬ 

cupations.25 This argument neglects the theoretically and empirically verifiable fact 

that increased employment, even in the face of surplus agricultural labor, results in 

increased wage payments in the hands of people with high marginal propensity to 

spend on food. A related argument is that employment can grow only very slowly, 

because of the capital constraint. The striking contrary evidence is that developing 

countries that have done well in agriculture expand employment rapidly enough to 

have to increase food imports.26 We will, however, return to this argument later. 

Second, there is a widespread belief that the aggregate supply of food is elastic 

with respect to price. If such is the case, higher food prices induced by increased 

purchasing power in the hands of the poor will readily bring forth the needed in¬ 

creased supply of food. The theoretical and empirical evidence is clear on this 

point: Under essentially all conditions, the aggregate supply of food is only slightly 

responsive to price.27 Most simply, this is due to Ricardian diminishing returns. It 

is possible to accelerate the growth rate of food production sharply, but only 

through the processes of technological change. With existing technology, the ag¬ 

gregate supply response to higher prices is comparatively limited. 

Third, it is believed that the supply of food from imports is highly elastic. Up to a 

point, this assumption is probably correct. Certainly Singapore and Hong Kong 

have been able to expand employment rapidly and to meet the consequent increased 

demand for food with imports. It is less certain that supplies would be adequate if 

the bulk of the developing countries succeeded in a rapid employment growth strat¬ 

egy without increasing domestic food production. But the possibility of importing 

food to meet the demands of increased employment strengthens the argument that 

generating demand and resources for growth of other sectors must be an important 

part of the argument for an emphasis on agriculture. 

Adequate Effective Demand for Food 

There is an important theoretical problem in realizing the full potential of accel¬ 

erated technological change in agriculture. The demand for food tends to be inelas¬ 

tic. If food production increases rapidly without increased employment, prices will 

tend to fall sharply and eventually cause reduced production. The way to deal with 

the problem is through accelerated growth in employment, which under the low- 

income conditions of developing countries is efficiently translated into increased 

demand for food. The correct response to increased food production is no more 

through constantly decreasing prices than the way to meet the need for increased 

production is through constantly increasing prices. The correct response to the for¬ 

mer is employment; to the latter, it is technological change. 

Prices, it must be emphasized, are not so much problems as indicators of prob- 
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lems. If food prices are rising, this indicates that the supply is not being increased 

rapidly enough through technological change. One should, in such circumstances, 

redouble efforts in the technological change arena. While waiting for those re¬ 

doubled efforts to succeed, food would have to be imported, to prevent employ¬ 

ment being held back by rapidly rising food prices. 

Conversely, declining food prices mean that the success in technological change 

is moving ahead of the employment strategy. Governments may come under sub¬ 

stantial pressure from organized farm interests to maintain agricultural prices as 

technology moves ahead, even though demand is not keeping pace. The result will 

be either subsidized exports or, more likely, rapid growth in domestic stocks. 

India’s record in the early and mid-1980s has been a prime example: stocks were 

built up to four times the level that would be justified by optimal stocking policies. 

This is an example of a country achieving modest success in technological change 

and doing badly on employment growth. One should in those circumstances exam¬ 

ine the allocation of capital and of demand structures to see what can be done on 

the employment side. 

Just as the preceding discussion emphasized the need to meet food requirements 

by domestic production, so this discussion stresses growth in domestic income, not 

exports, for generating effective demand for growing supplies of food. If one is 

exporting staple foods, this means that one has a more-than-adequate supply of 

food to provide for the growth in demand from the existing rate of growth of em¬ 

ployment. In a low-income, low-employment economy, one should obviously be 

striving for policies that increase domestic employment as a way of fully taking up 

food supplies. 

Demand Stimulus to Nonagricultural Employment 

The role of agriculture in providing effective demand for production from the 

nonagricultural sector has received little emphasis in the literature and has been 

poorly understood. In the most extreme phase of its evolution, this view was: “Ag¬ 

riculture stands convicted on the count of its lack of direct stimulus to the setting up 

of new activities through linkage effects—the superiority of manufacturing in this 

respect is crushing.”28 This position overlooked that technological change in agri¬ 

culture can increase net national income and thereby generate added demand for 

consumer goods. The neglect of this aspect was reinforced by capital-centered 

growth theory, which tended to view consumption and the production of consump¬ 

tion goods as antithetical to growth. This bias was aggravated by excessive em¬ 

phasis on “modern” consumer and capital goods to the neglect of services and more 

traditionally produced consumer goods. A more careful review of early Western 

development history, despite the weak technological base of its agricultural 
growth, would have helped avoid this misreading.29 

A central problem of contemporary development practice is illuminated by a 

quote from Sir John Hicks that has roots in a long history of his own work: “That it 

is possible for a ‘developing country,’ by choice of techniques that are too capital- 
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intensive, to expand employment in its modern sector less rapidly than it might 
have done is nowadays familiar.”30 

The failures in economic development to which Hicks refers have been associ¬ 

ated with a poor record in agricultural growth and failure to connect success in 

agriculture to driving the rest of the economy. These failures have been associated 

with a marked dualism in capital investment—a small portion of the labor force 

operating with high capital intensity and a large portion with low capital intensity. 

The result, as Hicks would lead one to expect, is generally low productivity of both 

capital and labor. That dualism exhibits itself partly in low allocations of capital to 

agriculture, occasional instances of investment in state farms and other capital- 

intensive elements within agriculture, and a widespread tendency to place the bulk 

of additional capital in large-scale, capital-intensive industries with few additional 

employees, leaving little capital for the dominant remainder of the labor force.31 

Agricultural development offers a potential for rapid growth in domestic demand 

for labor-intensive goods and services. Incremental consumption patterns of peas¬ 

ant farmers have a large rural-services component, and a large share of other goods 

consumed is also produced relatively labor-intensively. 

It is essential to note two needs if the favorable demand effects of agricultural 

growth are to be achieved. First, the increments to demand must come from vol¬ 

ume-increasing and unit-cost-decreasing technological change. Raising prices is 

not likely to help. Although the income transfer from urban to rural people arising 

from higher agricultural prices may provide some modest, net restructuring of de¬ 

mand favorable to employment, only a major, continuous increase in net national 

income from new technology can be expected to provide a continuous aggregate 

effect. Second, the infrastructure of communications essential to growth of rural 

industry and services must be in place. Highly developed infrastructure is essential 

to agricultural production growth, favorable consumption incentives, and to the 

complex, interactive system of region-based urban centers that are so essential to a 

high-employment content in an agriculture-based growth strategy. 

Capital stock must grow rapidly if employment is to do the same. In an agricul¬ 

ture-led strategy, however, market mechanisms should work well to raise the sav¬ 

ings rate. Much of the capital needed for agricultural growth can be generated in 

agriculture itself in response to technology-induced high rates of return. The non- 

agricultural supply response to increased demand may well be highly elastic. If 

capital proves to be a constraint, higher prices will result, transferring resources 

from newly prospering agriculture to those activities. The critical investment bot¬ 

tlenecks are more likely to be in the public sector, with government at the local or 

national level not gathering or allocating adequate resources for the massive rural 

infrastructure that is essential to agricultural and employment growth. The 20 to 30 

percent savings rates that characterize so many contemporary developing countries 

are inadequate to the task only because the capital intensity of many productive 

processes is excessive and because too small a share of the savings is invested in 

infrastructure. Agricultural linkages can contribute to reducing that intensity and 

to spreading capital more thinly. 
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POLICY ISSUES 

Pursuit of an agriculture- and employment-based strategy of growth requires 

quite different public-sector policies than those comprising alternative strategies. 

Discussion of key policy requirements serves to bring out distinguishing charac¬ 

teristics of the strategy as well as to indicate what policy shifts are needed if it is to 
succeed. 

Trade 

An agriculture- and employment-based development strategy requires an open 

trading regime. That point must be made explicitly because of the emphasis on 

meeting the demand for wage goods arising from employment growth from domes¬ 

tic food production and on providing domestic demand for the increased food pro¬ 

duction. Those inward-looking emphases are a product of comparative advantage, 

reinforced by the high transfer costs typical of developing countries, and do not 
require protection. 

The high employment-growth leg of the strategy requires that capital be spread 

thinly over a rapidly growing labor force. There is little scope to restrain rising 

capital-labor ratios in a closed economy. Although particular goods and services 

may have low capital-labor ratios, they always seem to have component parts that 

have very high capital-labor ratios (e. g., fertilizer for agriculture, and steel, alumi¬ 

num, and petrochemicals for otherwise labor-intensive manufactured goods). 

Thus, while agricultural growth generates direct demand for a final product that is 

efficiently produced by labor-intensive processes, there must be rapid growth in 

imports of capital-intensive intermediate goods and services. Clearly, accelerated 

growth of such imports must be matched by accelerated growth of exports. The 

latter should be goods and services with relatively high employment content. This 

fits obviously with standard trade theory. The need to foster such exports will fur¬ 

ther restrain increases in aggregate capital-labor ratios. The rapid growth in do¬ 

mestic markets for labor-intensive manufactures would itself be favorable to low- 

cost production and therefore to their external competitiveness. Taiwan’s rapid 

success in exports in the late 1950s was based on prior development of domestic 

demand.32 A somewhat undervalued exchange rate facilitates full pricing of agri¬ 

cultural commodities; encourages restraint in using inputs that are capital-inten- 

sively produced, because they will be imported and thus more highly priced; and 

provides some additional incentive to export the more labor-intensive com¬ 

modities, helping to overcome the various institutional hurdles to exports that inev¬ 

itably exist in developing countries. This is, of course, the opposite of the ex- 

change-rate policy that is consistent with the capital-intensive approaches. 

If employment does move ahead of the capacity to produce domestic food sta¬ 

ples, one should obviously take advantage of that opportunity and import food to 

support the more rapid growth rate of employment. If, on the other hand, food is 

being exported, one should examine carefully whether trade policies are restrain¬ 

ing the imports of capital-intensive goods and services and the export of labor- 
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intensive goods and services, or whether infrastructure investment is inadequate 

for rapid growth in domestic employment. 

Poverty Reduction 

The agriculture-employment strategy is innately favorable to reducing poverty. 

Thus, it is important to mobilize resources for its vigorous pursuit. The strategy 

increases the supply of less expensive food and increases the demand for labor. 

These are the two essentials for removing poverty through growth. Wherever pov¬ 

erty is massive, a shift to such a strategy of growth should be the first priority of 

poverty alleviation. In the context of such a strategy, special attention is properly 

given to removing frictions that are especially deleterious to the poor. Thus, atten¬ 

tion may be needed to provide infrastructure for remote areas; credit for small, 

labor-intensive processes; and technical assistance in production and marketing of 

vegetables and other less capital-intensive, small-scale activities. 

In the longer run, the new agriculture- and employment-based strategy does 

bring a problem of regional disparities. Agriculture will move more rapidly in 

some regions than others simply because of the accident of technological break¬ 

through. Even over the long term, there may be some regions with physical re¬ 

sources for which it will be impossible to come up with improved technologies. 

The first-round effect of widening regional disparities through differential progress 

in agriculture will be strongly reinforced by the favorable local multiplier effects of 

accelerated agriculture growth. Historically, migration has proved the most com¬ 

mon means of dealing with this problem. With potential for migration, it makes 

little sense to invest in technology at low rates of return in areas that have very little 

capacity for its development while at the same time starving areas that could pro¬ 

vide faster growth of such an equity-oriented type. On the other hand, the social 

problems of migration need to be recognized and alternative measures sought. 

There is also, of course, a residual problem of equity for persons who are handi¬ 

capped by their circumstances. Income transfers are necessary for meeting such a 

problem. Far more pervasive is the problem of poverty during the transition while 

an agriculture-employment growth strategy is getting under way. Since shifting to 

such a strategy is so very favorable to poverty reduction, dealing with the interim 

and transitional problems by redistribution of resources is apt to be costly to later 

reductions in poverty. Large-scale rural public works may be redistributive and 

assist the growth strategy itself. Urban food subsidies may serve to stabilize the 

urban labor force. If nonfungible foreign food aid is used to support such efforts, 

the cost in terms of less growth and reduction of poverty in the future may be close 

to nil. 

The Role of Government 

The role of government is critical to an agriculture- and employment-oriented 

strategy. Because agriculture is a small-scale sector, there has to be substantial 

public-sector investment in the support for that sector in the form of, for example, 

transportation, power, communication, research, education, and input supply sys- 
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terns. Because these burdens are so heavy, government needs constantly to seek 

ways of transferring these activities to the private sector. Thus, activities such as 

marketing, which the private sector performs fairly well, should remain as much as 

possible in that sector. Input distribution should be moved into the private sector as 
quickly as the latter can take it up. 

Since agricultural development is diffused over a wide geographic area, the in¬ 

frastructure requirements are massive. And since the process is one of rural mod¬ 

ernization, development of small- and medium-scale industry, and upgrading of 

consumption patterns, the needs for rural electrification and communications are 

critical. Thus, while a heavy-industry-oriented strategy requires large-scale, pub¬ 

lic-sector investment in major urban areas, a more rural-oriented strategy still re¬ 

quires considerable investment of this type of service market towns. This will 

sorely strain the capacity of government to raise capital resources; there will be a 

tension between the needs for private incentives and the need for public revenues. 

Governments will need to make tough budgetary choices that will allow scope for 

little beyond the investments in infrastructure, education, and technological 

change in agriculture that are the centerpieces of the strategy. The agriculture- 

employment strategy founders because governments do not recognize its large re¬ 

source requirements and, therefore, the need to drop activities that may be appro¬ 

priate only for alternative strategies. This explains why, for example, India and the 

Philippines have combined success in agriculture so inefficiently with employment 
growth, as compared with, for example, Taiwan or Thailand. 

Price Policy and Technological Change 

As pointed out earlier, prices are indicators of, not solutions for, the problems of 

agricultural production and employment. The answer to the problem of agricultural 

production is technological change. When the latter has been inadequate, rising 

prices will indicate a problem and, one hopes, induce corrections. However, be¬ 

cause the processes of technological change entail substantial lags between invest¬ 

ment and results, prices are an extremely inefficient way to send signals. It is much 

better to analyze the need, as has been done here, and to act before the price 

changes indicate a problem. Of course, grossly overvalued exchange rates or other 

interventions may provide price relations unfavorable even to a technologically dy¬ 

namic agriculture. However, such policies are probably an essential element of an 

alternative strategy and will change only as that whole strategy, particularly its 
capital allocations, changes. 

A more serious price problem may arise from a highly dynamic agriculture. 

Technology may increase agricultural production in specific subregions much more 

rapidly than effective demand can be created in those regions, which in turn may be 

isolated by poor infrastructure. In such circumstances, it may be desirable for gov¬ 

ernment to serve as buyer of last resort, build stocks, and transport basic agri¬ 

cultural staples to other regions. Governments must be very careful, however, not 

to spend massively on building stocks of food, as has been happening in India in 
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recent years, instead of spending to accelerate technological change in agriculture 

and to provide the infrastructure that is so essential to increasing employment. 

The role of agriculture as a stimulator of nonagricultural growth probably means 

that some of the benefits of lower costs of production in agriculture will be used to 

stimulate production in other sectors by a swing in the terms of trade in favor of the 

nonagricultural sector. Indeed, some market-induced depression of agricultural 

prices in response to lower costs seems an inevitable part of the process.33 

Foreign Assistance 

The critical role of foreign trade in supporting an agriculture-employment- 

based strategy of development requires that the industrial countries keep their mar¬ 

kets open for relatively labor-intensive goods and services from developing coun¬ 

tries—so that those countries will have the foreign exchange for purchasing the 

capital-intensive goods and services they need for a high-employment strategy. 

In initiating the strategy, foreign aid has a tremendously important role to play in 

accelerating the growth of education—particularly higher education, which is so 

essential to the agriculture- and employment-based growth strategy. Vast numbers 

of trained people are critical to developing and running agricultural research sys¬ 

tems, extension systems, and input supply systems. The details of public policy for 

an agriculture-employment strategy require constant development and analysis of 

data, and fine adjustments, which in turn require trained people. Decades of effort 

can be saved by major commitments of developed countries to expand education 

through foreign training and technical assistance. 

It should also be noted that, although Japan and Taiwan moved into technologi¬ 

cal change in agriculture after they had already built a very substantial infrastruc¬ 

ture in irrigation and transport systems, present-day developing countries may 

have to make these investments concurrently. Foreign assistance can help with 

these heavy investments. 

Foreign assistance also can contribute to financing imports of capital-intensive 

goods and services during the early stages of the strategy, when exports may still 

lag; and food aid can help provide infrastructure, facilitating a stable political envi¬ 

ronment through food for work and food subsidies. 

Foreign assistance may have a powerful role to play in aiding the transition from 

an inappropriate capital-oriented strategy or an import-displacement one into the 

more appropriate agriculture- and employment-based strategy. There will be sub¬ 

stantial equity problems in the transition. Because the alternative strategies are so 

inequitable in the short run, they are usually accompanied by food subsidies and 

other elements to redress the inequities. Foreign assistance can help with the sort¬ 

ing out of these matters, but it must take care to do so in a way that facilitates a 

genuine transition to the new strategy instead of delaying it. 

Today, Africa faces special problems substantially because of unusually inappro¬ 

priate national and foreign assistance strategies applied in the 1970s. African coun¬ 

tries are particularly short of the trained personnel for an agriculture- and employ¬ 

ment-oriented strategy of development. They have traditionally had some of the 
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worst infrastructure situations of any of the developing countries, and they suffer 

from a high degree of instability in principal export commodities. Comparatively 

massive foreign assistance is needed in the realms of training, investment in in¬ 

frastructure, and stabilization of export earnings. 

Looking Ahead 

In most Asian countries, the Green Revolution has demonstrated both the poten¬ 

tial and the basic requisites of accelerated growth in agriculture. Unfortunately, the 

role of investment in rural infrastructure has been inadequately understood, slow¬ 

ing the selective spread of technology to new areas to maintain high growth rates. 

Similarly, the dynamics of agricultural growth, calling for gradual diversification 

beyond initially dominant cereals, has not been sufficiently understood to favor 

continued expansion of research capacities and the dynamic development of com¬ 

plex marketing systems for perishables. Far more important, however, has been the 

very laggard response of employment growth in countries such as India and the 

Philippines compared with that in Taiwan and Thailand. The employment record in 

India and the Philippines, both of which have done moderately well in agriculture, 

is puzzling. The answer probably lies with a strong import displacement and a 

capital-intensive development strategy that has left both economies poorly struc¬ 

tured to benefit from accelerated growth in agriculture. That problem requires con¬ 

siderable attention. Major past, inappropriate investments may have to be written 
off and a new start made. 

In Africa, the situation is at once conceptually simpler and in practice more diffi¬ 

cult. The basic act of moving the agricultural sector has not yet been put together. 

Training, national institution building, and giving development priority to the 

needs of the most responsive regions and commodities must be pursued vigorously. 

A complete reorientation of foreign assistance as well as of national policies is 

needed.34 Given the gross inadequacies of trained personnel, institutions, and rural 

infrastructure, the task will be difficult and lengthy. Obviously, complex political 

compromises will be needed, but an urgent effort must be mobilized if measurable 
progress is to be made. 

Once an economy gets moving, the nonagricultural sectors will rapidly increase 

in relative importance and take on a life of their own. Institutions must be de¬ 

veloped to foster technological improvement in those activities. As the economy 

diversifies, so must the capacity to support and foster that diversification. The de¬ 

mands for trained personnel and institutional capacity will burgeon. But these 

longer-term needs must not be allowed to diminish the here-and-now priorities for 

agriculture and employment growth upon which the economy’s postagricultural 

prospects so largely depend. Africa, in particular, has suffered from such a lack of 

priority on the part of national policies and donor-country assistance alike. 
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Models of Agricultural 
Development 

VERNON W. RUTTAN 

Prior to this century, almost all increase in food production was ob¬ 

tained by bringing new land into production. There were only a few 

exceptions to this generalization—in limited areas of East Asia, in 

the Middle East, and in Western Europe. By the end of this century 

almost all of the increase in world food production must come from higher yields— 

from increased output per hectare. In most of the world the transition from a re- 

source-based to a science-based system of agriculture is occurring within a single 

century. In a few countries this transition began in the nineteenth century. In most 

of the presently developed countries it did not begin until the first half of this cen¬ 

tury. Most of the countries of the developing world have been caught up in the 

transition only since mid-century. The technology associated with this transition, 

particularly the new seed-fertilizer technology, has been referred to as the “Green 

Revolution.” 

During the remaining years of the twentieth century, it is imperative that the 

poor countries design and implement more effective agricultural development 

strategies than in the past. A useful first step in this effort is to review the 

approaches to agricultural development that have been employed in the past and 

will remain part of our intellectual equipment. The literature on agricultural 

development can be characterized according to the following models: (1) the 

frontier, (2) the conservation, (3) the urban-industrial impact, (4) the diffusion, 

(5) the high-payoff input, and (6) the induced innovation. 

FRONTIER MODEL 

Throughout most of history, expansion of the area cultivated or grazed has 

represented the dominant source of increase in agricultural production. The most 
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dramatic example in Western history was the opening up of the new continents— 

North and South America and Australia—to European settlement during the 

eighteenth and nineteenth centuries. With the advent of cheap transport during 

the latter half of the nineteenth century, the countries of the new continents 

became increasingly important sources of food and agricultural raw materials for 

the metropolitan countries of Western Europe. 

Similar processes had occurred earlier, though at a less dramatic pace, in the 

peasant and village economies of Europe, Asia, and Africa. The first millennium 

a.d. saw the agricultural colonization of Europe north of the Alps, the Chinese 

settlement of the lands south of the Yangtze, and the Bantu occupation of Africa 

south of the tropical forest belts. Intensification of land use in existing villages 

was followed by pioneer settlement, the establishment of new villages, and the 

opening up of forest or jungle land to cultivation. In Western Europe there was a 

series of successive changes from neolithic forest fallow to systems of shifting 

cultivation of bush and grass land followed first by short fallow systems and later 

by annual cropping. 

Where soil conditions were favorable, as in the great river basins and plains, 

the new villages gradually intensified their system of cultivation. Where soil 

resources were poor, as in many of the hill and upland regions, new areas were 

opened up to shifting cultivation or nomadic grazing. Under conditions of rapid 

population growth, the limits to the frontier model were often quickly realized. 

Crop yields were typically low—measured in terms of output per unit of seed 

rather than per unit of crop area. Output per hectare and per man-hour tended to 

decline—except in delta areas, such as Egypt and South Asia, and the wet rice 

areas of East Asia. In many areas the result was increasing immiserization of the 
peasantry. 

There are relatively few remaining areas of the world where development 

along the lines of the frontier model will represent an efficient source of growth 

during the last two decades of the twentieth century. The 1960s saw the “closing 

of the frontier” in most areas of Southeast Asia. In Latin America and Africa the 

opening up of new lands awaits development of technologies for the control of 

pests and diseases (such as the tsetse fly in Africa) or for the release and 
maintenance of productivity of problem soils. 

CONSERVATION MODEL 

The conservation model of agricultural development evolved from the ad¬ 

vances in crop and livestock husbandry associated with the English agricultural 

revolution and the notions of soil exhaustion suggested by the early German 

chemists and soil scientists. It was reinforced by the application to land of the 

concept, developed in the English classical school of economics, of diminishing 

returns to labor and capital. The conservation model emphasized the evolution of 

a sequence of increasingly complex land- and labor-intensive cropping systems, 

the production and use of organic manures, and labor-intensive capital formation 
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in the form of drainage, irrigation, and other physical facilities to more effective¬ 
ly utilize land and water resources. 

Until well into the twentieth century the conservation model of agricultural 

development was the only approach to intensification of agricultural production 

available to most of the world’s farmers. Its application is effectively illustrated 

by development of the wet-rice culture systems that emerged in East and South¬ 

east Asia and by the labor- and land-intensive systems of integrated crop-live- 

stock husbandry which increasingly characterized European agriculture during 
the eighteenth and nineteenth centuries. 

During the English agricultural revolution more intensive crop-rotation sys¬ 

tems replaced the open-three-field system in which arable land was allocated 

between permanent crop land and permanent pasture. This involved the introduc¬ 

tion and more intensive use of new forage and green manure crops and an 

increase in the availability and use of animal manures. This “new husbandry” 

permitted the intensification of crop-livestock production through the recycling 

of plant nutrients, in the form of animal manures, to maintain soil fertility. The 

inputs used in this conservation system of farming—the plant nutrients, animal 

power, land improvements, physical capital, and agricultural labor force—were 

largely produced or supplied by the agricultural sector itself. 

Agricultural development, within the framework of the conservation model, 

clearly was capable in many parts of the world of sustaining rates of growth in 

agricultural production in the range of 1.0 percent per year over relatively long 

periods of time. The most serious recent effort to develop agriculture within this 

framework was made by the People’s Republic of China in the late 1950s and 

early 1960s. It became readily apparent, however, that the feasible growth rates, 

even with a rigorous recycling effort, were not compatible with modem rates of 

growth in the demand for agricultural output—which typically fall in the 3-5 

percent range in the less developed countries (LDCs). The conservation model 

remains an important source of productivity growth in most poor countries and 

an inspiration to agrarian fundamentalists and the organic farming movement in 
the developed countries. 

URBAN-INDUSTRIAL IMPACT MODEL 

In the conservation model, locational variations in agricultural development 

are related primarily to differences in environmental factors. It stands in sharp 

contrast to models that interpret geographic differences in the level and rate of 

economic development primarily in terms of the level and rate of urban-industrial 

development. 

Initially, the urban-industrial impact model was formulated in Germany by 

J. H. von Thunen to explain geographic variations in the intensity of farming 

systems and the productivity of labor in an industrializing society. In the United 

States it was extended to explain the more effective performance of the input and 
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product markets linking the agricultural and nonagricultural sectors in regions 

characterized by rapid urban-industrial development than in regions where the 

urban economy had not made a transition to the industrial stage. In the 1950s, 

interest in the urban-industrial impact model reflected concern with the failure of 

agricultural resource development and price policies, adopted in the 1930s, to 

remove the persistent regional disparities in agricultural productivity and rural 

incomes in the United States. 

The rationale for this model was developed in terms of more effective input 

and product markets in areas of rapid urban-industrial development. Industrial 

development stimulated agricultural development by expanding the demand for 

farm products, supplying the industrial inputs needed to improve agricultural 

productivity, and drawing away surplus labor from agriculture. The empirical 

tests of the urban-industrial impact model have repeatedly confirmed that a 

strong nonfarm labor market is an essential prerequisite for labor productivity in 

agriculture and improved incomes for rural people. 

The policy implications of the urban-industrial impact model appear to be 

most relevant for less developed regions of highly industrialized countries or 

lagging regions of the more rapidly growing LDCs. Agricultural development 

policies based on this model appear to be particularly inappropriate in those 

countries where the “pathological” growth of urban centers is a result of popula¬ 

tion pressures in rural areas running ahead of employment growth in urban areas. 

DIFFUSION MODEL 

The diffusion of better husbandry practices was a major source of productivity 

growth even in premodern societies. The diffusion of crops and animals from the 

new world to the old—potatoes, maize, cassava, rubber—and from the old world 

to the new—sugar, wheat, and domestic livestock—was an important by-product 

of the voyages of discovery and trade from the fifteenth to the nineteenth cen¬ 

turies. The diffusion approach rests on the empirical observation of substantial 

differences in land and labor productivity among farmers and regions. The route 

to agricultural development, in this view, is through more effective dissemina¬ 

tion of technical knowledge and a narrowing of the productivity differences 

among farmers and among regions. 

The diffusion model has provided the major intellectual foundation of much of 

the research and extension effort in farm management and production economics 

since the emergence, in the latter years of the nineteenth century, of agricultural 

economics and rural sociology as separate subdisciplines linking the agricultural 

and the social sciences. Developments leading to establishment of active pro¬ 

grams of farm management research and extension occurred at a time when 

experiment station research was making only a modest contribution to agri¬ 

cultural productivity growth. A further contribution to the effective diffusion of 

known technology was provided by rural sociologists’ research on the diffusion 
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process. Models were developed emphasizing the relationship between diffusion 

rates and the personality characteristics and educational accomplishments of 
farm operators. 

Insights into the dynamics of the diffusion process, when coupled with the 

observation of wide agricultural productivity gaps among developed and less 

developed countries and a presumption of inefficient resource allocation among 

“irrational tradition-bound” peasants, produced an extension or diffusion bias in 

the choice of agricultural development strategy in many LDCs during the 1950s. 

During the 1960s the limitations of the diffusion model as a foundation for the 

design of agricultural development policies became increasingly apparent as 

technical assistance and rural development programs, based explicitly or im¬ 

plicitly on this model, failed to generate either rapid modernization of traditional 

farms and communities or rapid growth in agricultural output. 

HIGH-PAYOFF INPUT MODEL 

The inadequacy of policies based on the conservation, urban-industrial im¬ 

pact, and diffusion models led, in the 1960s, to a new perspective—the key to 

transforming a traditional agricultural sector into a productive source of eco¬ 

nomic growth was investment designed to make modem, high-payoff inputs 

available to farmers in poor countries. Peasants in traditional agricultural systems 

were viewed as rational, efficient resource allocators. This iconoclastic view was 

developed most vigorously by T. W. Schultz in his controversial book Trans¬ 

forming Traditional Agriculture. He insisted that peasants in traditional societies 

remained poor because, in most poor countries, there were only limited technical 

and economic opportunities to which they could respond. The new, high-payoff 

inputs were classified according to three categories: (1) the capacity of public and 

private sector research institutions to produce new technical knowledge; (2) the 

capacity of the industrial sector to develop, produce, and market new technical 

inputs; and (3) the capacity of farmers to acquire new knowledge and use new 

inputs effectively. 

The enthusiasm with which the high-payoff input model has been accepted and 

translated into economic doctrine has been due in part to the proliferation of 

studies reporting high rates of return to public investment in agricultural re¬ 

search. 1 It was also due to the success of efforts to develop new, high-productivi¬ 

ty grain varieties suitable for the tropics. New high-yielding wheat varieties were 

developed in Mexico beginning in the 1950s, and new high-yielding rice vari¬ 

eties were developed in the Philippines in the 1960s. These varieties were highly 

responsive to industrial inputs, such as fertilizer and other chemicals, and to 

more effective soil and water management. The high returns associated with the 

adoption of the new varieties and the associated technical inputs and manage¬ 

ment practices have led to rapid diffusion of the new varieties among farmers in a 

number of countries in Asia, Africa, and Latin America. 
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INDUCED INNOVATION MODEL 

The high-payoff input model remains incomplete as a theory of agricultural 

development. Typically, education and research are public goods not traded 

through the marketplace. The mechanism by which resources are allocated 

among education, research, and other public and private sector economic ac¬ 

tivities was not fully incorporated into the model. It does not explain how 

economic conditions induce the development and adoption of an efficient set of 

technologies for a particular society. Nor does it attempt to specify the processes 

by which input and product price relationships induce investment in research in a 

direction consistent with a nation’s particular resource endowments. 

These limitations in the high-payoff input model led to efforts by Yujiro 

Hayami and myself to develop a model of agricultural development in which 

technical change is treated as endogenous to the development process, rather 

than as an exogenous factor operating independently of other development pro¬ 

cesses. The induced innovation perspective was stimulated by historical evidence 

that different countries had followed alternative paths of technical change in the 
process of agricultural development.2 

Technical Innovation 

The levels achieved in each productivity grouping by farmers in the most 

advanced countries can be viewed as arranged along a productivity frontier. This 

frontier reflects the level of technical progress achieved by the most advanced 

countries in each resource endowment classification. These productivity levels 

are not immediately available to farmers in most low-productivity countries. 

They can only be made available by undertaking investment in the agricultural 

research capacity needed to develop technologies appropriate to the countries’ 

natural and institutional environments and investment in the physical and institu¬ 

tional infrastructure needed to realize the new production potential opened up by 
technological advances. 

There is clear historical evidence that technology has been developed to facili¬ 

tate the substitution of relatively abundant (hence cheap) factors for relatively 

scarce (hence expensive) factors of production. The constraints imposed on 

agricultural development by an inelastic supply of land have, in economies such 

as Japan and Taiwan, been offset by the development of high-yielding crop 

varieties designed to facilitate the substitution of fertilizer for land. The con¬ 

straints imposed by an inelastic supply of labor, in countries such as the United 

States, Canada, and Australia, have been offset by technical advances leading to 

the substitution of animal and mechanical power for manpower. In some cases 

the new technologies—embodied in new crop varieties, new equipment, or new 

production practices—may not always be substitutes per se for land or labor. 

Rather, they are catalysts which facilitate the substitution of relatively abundant 

factors (such as fertilizer or mineral fuels) for relatively scarce factors. 
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Institutional Innovation 

A developing country which fails to evolve a capacity for technical and institu¬ 

tional innovation in agriculture consistent with its resource and cultural endow¬ 

ments suffers two major constraints on its development of productive agriculture. 

It is unable to take advantage of advances in biological and chemical technolo¬ 

gies suited to labor-intensive agricultural systems. And the mechanical technol¬ 

ogy it does import from more developed countries will be productive only under 

conditions of large-scale agricultural organization. It will contribute to the 

emergence of a “bimodal” rather than a “unimodal” organization structure. 

During the last two decades a number of developing countries have begun to 

establish the institutional capacity to generate technical changes adapted to na¬ 

tional and regional resource endowments. More recently these emerging national 

systems have been buttressed by a new system of international crop and animal 

research institutes. These new institutes have become both important sources of 

new knowledge and technology and increasingly effective communication links 
among the developing national research systems. 

The lag in shifting from a natural-resource-based to a science-based system of 

agriculture continues to be a source of national differences in land and labor 

productivity. Lags in the development and application of knowledge are also 

important sources of regional productivity differences within countries. In coun¬ 

tries such as Mexico and India differential rates of technical change have been an 

important source of the widening disparities in the rate of growth of total agri¬ 

cultural output, in labor and land productivity, and in incomes and wage rates 
among regions. 

Productivity differences in agriculture are increasingly a function of invest¬ 

ments in scientific and industrial capacity and in the education of rural people 

rather than of natural resource endowments. The effects of education on produc¬ 

tivity are particularly important during periods in which a nation’s agricultural 

research system begins to introduce new technology. In an agricultural system 

characterized by static technology there are few gains to be realized from educa¬ 

tion in rural areas. Rural people who have lived for generations with essentially 

the same resources and the same technology have learned from long experience 

what their efforts can get out of the resources available to them. Children acquire 

from their parents the skills that are worthwhile. Formal schooling has little 

economic value in agricultural production. 

As soon as new technical opportunities become available, this situation 

changes. Technical change requires the acquisition of new husbandry skills; 

acquisition from nontraditional sources of additional resources such as new 

seeds, new chemicals, and new equipment; and development of new skills in 

dealing with both natural resources and input and product market institutions 

linking agriculture with the nonagricultural sector. 

The processes by which new knowledge can be applied to alter the rate and 

direction of technical change in agriculture, are, however, substantially greater 
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than our knowledge of the processes by which resources are brought to bear on 

the process of institutional innovation and transfer. Yet the need for viable 

institutions capable of supporting more rapid agricultural growth and rural devel¬ 

opment is even more compelling today than a decade ago. 

NOTES 

1. See Robert E. Evenson, “Benefits and Obstacles in Developing Appropriate Agricultural Technol¬ 

ogy,” chap. 24 in Agricultural Development in the Third World, ed. Carl K. Eicher and John M. Staatz 

(Baltimore: Johns Hopkins University Press, 1984). 

2. For more details on the induced innovation model see chapter 5.—Ed. 
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Induced Innovation Model of 
Agricultural Development 

VERNON W. RUTTAN and YUJIRO HAYAMI 

During the 1960s a new consensus emerged to the effect that agri¬ 

cultural growth is critical (if not a precondition) for industrializa¬ 

tion and general economic growth. Nevertheless, the process of 

agricultural growth itself has remained outside the concern of most 

development economists. Both technical change and institutional evolution have 

been treated as exogenous to their systems. 

In this paper we elaborate the concept of induced technical and institutional 

innovation which we have employed in our own research on the agricultural 

development process, and we discuss the implications of the induced innovation 

perspective for the design of national and regional strategies for agricultural 

development. 

AN INDUCED DEVELOPMENT MODEL 

An attempt to develop a model of agricultural development in which technical 

change is treated as endogenous to the development process, rather than as an 

exogenous factor that operates independently of other development processes, 

must start with the recognition that there are multiple paths of technological 

development. 

Alternative Paths of Technological Development 

There is clear evidence that technology can be developed to facilitate the 

substitution of relatively abundant (hence cheap) factors for relatively scarce 

(hence expensive) factors in the economy. The constraints imposed on agri- 

Vernon W. Ruttan is professor of economics and of agricultural and applied economics, Univer¬ 

sity of Minnesota. Yujiro Hayami is professor of economics, Aoyama Gakuin University, Tokyo. 

Originally titled “Strategies for Agricultural Development.” Reprinted from Food Research Institute 

Studies in Agricultural Economics, Trade and Development 9, no. 2 (1972): 129-48, with omissions 

and minor editorial revisions, by permission of the Food Research Institute, Stanford University, and the 

authors. 

97 



98 Vernon W. Ruttan and Yujiro Hayami 

cultural development by an inelastic supply of land have, in economies such as 

those of Japan and Taiwan, been offset by the development of high-yielding crop 

varieties designed to facilitate the substitution of fertilizer for land. The con¬ 

straints imposed by an inelastic supply of labor, in countries such as the United 

States, Canada, and Australia, have been offset by technical advances leading to 

the substitution of animal and mechanical power for labor. In both cases the new 

technology, embodied in new crop varieties, new equipment, or new production 

practices, may not always be a substitute by itself for land or labor; rather it may 

serve as a catalyst to facilitate the substitution of the relatively abundant factors 

(such as fertilizer or mineral fuels) for the relatively scarce factors. It seems 

reasonable, following Hicks, to call techniques designed to facilitate the substitu¬ 

tion of other inputs for labor “labor-saving” and those designed to facilitate the 

substitution of other inputs for land “land-saving.” In agriculture, two kinds of 

technology generally correspond to this taxonomy: mechanical technology to 

“labor-saving” and biological and chemical technology to “land-saving.”1 The 

former is designed to facilitate the substitution of power and machinery for labor. 

Typically this involves the substitution of land for labor, because higher output 

per worker through mechanization usually requires a larger land area cultivated 

per worker. The latter, which we will hereafter identify as biological technology, 

is designed to facilitate the substitution of labor and/or industrial inputs for land. 

This may occur through increased recycling of soil fertility by more labor- 

intensive conservation systems; through use of chemical fertilizers; and through 

husbandry practices, management systems, and inputs (that is, insecticides) 
which permit an optimum yield response. 

Historically there has been a close association between advances in output per 

unit of land area and advances in biological technology and between advances in 

output per worker and advances in mechanical technology. The construction of 

an induced development model involves an explanation of the mechanism by 

which a society chooses an optimum path of technological change in agriculture. 

Induced Innovation in the Private Sector 

There is a substantial body of literature on the “theory of induced innova¬ 

tion.”2 Much of this literature focuses on the choice of available technology by 

the individual firm. There is also a substantial body of literature on how changes 

in factor prices over time or differences in factor prices among countries influ¬ 

ence the nature of invention. This discussion has been conducted entirely within 

the framework of the theory of the firm. A major controversy has centered 

around the issue of the existence of a mechanism by which changes or dif¬ 

ferences in factor prices affect the inventive activity or the innovative behavior of 
firms. 

It had generally been accepted, at least since the publication of The Theory of 

Wages by J. R. Hicks (1932, 124-25), that changes or differences in the relative 

prices of factors of production could influence the direction of invention or 
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innovation.3 There have also been arguments raised by W. E. G. Salter (1960, 

43-44) and others (Ahmad 1966; Fellner 1961; Kennedy 1964; Samuelson 1965) 

against Hicks’s theory of induced innovation. The arguments run somewhat as 

follows: firms are motivated to save total cost for a given output; at competitive 

equilibrium, each factor is being paid its marginal value product; therefore, all 

factors are equally expensive to firms; hence, there is no incentive for competi¬ 

tive firms to search for techniques to save a particular factor. 

The difference between our perspective and Salter’s is partly due to a dif¬ 

ference in the definition of the production function. Salter defined the production 

function to embrace all possible designs conceivable by existing scientific 

knowledge and called the choice among these designs “factor substitution” 

instead of “technical change” (1960, 14-16). Salter admits, however, that 

“relative factor prices are in the nature of signposts representing broad influ¬ 

ences that determine the way technological knowledge is applied to production” 

(ibid., 16). If we accept Salter’s definition, the allocation of resources to the 

development of high-yielding and fertilizer-responsive rice varieties adaptable to 

the ecological conditions of South and Southeast Asia, which are comparable to 

the improved varieties developed earlier in Japan and Taiwan, cannot be consid¬ 

ered as a technical change. Rather, it is viewed as an application of existing 

technological knowledge (breeding techniques, plant-type concepts, and so on) 
to production. 

Although we do not deny the case for Salter’s definition, it is clearly not very 

useful in attempting to understand the process by which new technical alterna¬ 

tives become available. We regard technical change as any change in production 

coefficients resulting from purposeful resource-using activity directed to the 

development of new knowledge embodied in designs, materials, or organiza¬ 

tions. In terms of this definition, it is entirely rational for competitive firms to 

allocate funds to develop a technology that facilitates the substitution of in¬ 

creasingly less expensive factors for more expensive factors. Using the above 

definition, Syed Ahmad (1960) has shown that the Hicksian theory of market- 

induced innovation can be defended with a rather reasonable assumption on the 

possibility of alternative innovations.4 

We illustrate Ahmad’s argument with the aid of figure 1. Suppose that at a 

point in time a firm is operating at a competitive equilibrium, A or B, depending 

on the prevailing factor-price ratio, p or m, for an isoquant, u0, producing a given 

output; and this firm perceives multiple alternative innovations represented by 

isoquants, . . . , producing the same output in such a way as to be 

enveloped by U, a concave innovation possibility curve or meta-production 

function which can be developed by the same amount of research expenditure. In 

order to minimize total cost for given output and given research expenditure, 

innovative efforts of this firm will be directed towards developing T-saving 

technology (m,) orX-saving technology («,'), depending on the prevailing fac¬ 

tor-price ratio, p (parallel to PP) or m (parallel to MM and MM'). If a firm facing 

a price ratio m develops an X-saving technology (m, '), it can obtain an additional 
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FACTOR (Y) 

Fig.l. Factor Prices and Induced Technical Change 

gain represented by the distance between M and M' compared with the case that 

develops a T-saving technology (w,). In this framework it is clear that if X 

becomes more expensive relative to Y over time, in any economy the innovative 

efforts of entrepreneurs will be directed towards developing a more X-saving and 

T-using technology compared with the contrary case. Also, in a country in which 

X is more expensive relative to Y than in another country, innovative efforts in 

the country will be more directed towards X-saving and y-using than in the other 

country. In this formulation the expectation of relative price change, which is 

central to William Fellner’s theory of induced innovation, is not necessary, 

although expectations may work as a powerful reinforcing agent in directing 
technical effort.5 

The role of changing relative factor prices in inducing a continuous sequence 

of non-neutral biological and mechanical innovations along the iso-product sur¬ 

face of a meta-production function is further illustrated in figure 2. U represents 

the land-labor isoquant of the meta-production function, which is the envelope of 

less elastic isoquants such as u0 and m,, corresponding to different types of 
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machinery or technology. A certain technology represented by u0 (for example, a 

reaper) is created when a price ratio, p0, prevails a certain length of time. When 

the price ratio changes from p0 to px, another technology, represented by ux (for 

example, a combine), is induced in the long run, which gives the minimum cost 
of production for /7j. 

The new technology represented by u,, which enables enlargement of the area 

operated per worker, generally corresponds to higher intensity of power per 

worker. This implies the complementary relationship between land and power, 

which may be drawn as a line representing a certain combination of land and 

power, [A, M]. In this simplified presentation, mechanical innovation is con¬ 

ceived as the substitution of a combination of land and power, [A, M], for labor 

(L) in response to a change in wage relative to an index of labor and machinery 

prices, although, of course, in actual practice land and power are substitutable to 
some extent. 

In the same context, the relation between the fertilizer-land price ratio and 

biological innovations represented by the development of crop varieties that are 

more responsive to application of fertilizers is illustrated in figure 2. V represents 

the land-fertilizer isoquant of the meta-production function, which is the enve¬ 

lope of less elastic isoquants such as v0 and v,, corresponding to varieties of 

different fertilizer responsiveness. A decline in the price of fertilizer relative to 

the price of land from r0 to r, creates an incentive for farmers to adopt crop 

varieties described by isoquants to the right of v0 and for private seed companies 

and public research institutions to develop and market such new fertilizer-respon¬ 
sive varieties. 

Induced Innovation in the Public Sector 

Innovative behavior in the public sector has largely been ignored in the litera¬ 

ture on induced innovation. There is no theory of induced innovation in the 

public sector.6 This is a particularly critical limitation in attempting to under¬ 

stand the process of scientific and technical innovation in agricultural develop¬ 

ment. In most countries that have been successful in achieving rapid rates of 

technical progress in agriculture, “socialization” of agricultural research has 

been deliberately employed as an instrument of modernization in agriculture. 

Our view of the mechanism of “induced innovation” in the public sector 

agricultural research is similar to the Hicksian theory of induced innovation in 

the private sector. A major extension of the traditional argument is that we base 

the innovation inducement mechanism not only on the response to changes in the 

market prices of profit maximizing firms but also on the response of research 

scientists and administrators in public institutions to resource endowments and 
economic change. 

We hypothesize that technical change is guided along an efficient path by price 

signals in the market, provided that the prices efficiently reflect changes in the 
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demand and supply of products and factors and that there exists effective interac¬ 

tion among farmers, public research institutions, and private agricultural supply 

firms. If the demand for agricultural products increases, due to the growth in 

population and income, prices of the inputs for which the supply is inelastic will 

be raised relative to the prices of inputs for which the supply is elastic. Likewise, 

if the supply of particular inputs shifts to the right faster than that of others, the 

prices of these inputs will decline relative to the prices of other factors of 
production. 

In consequence, technical innovations that save the factors characterized by an 

inelastic supply, or by slower shifts in supply, become relatively more profitable 

for agricultural producers. Farmers are induced by shifts in relative prices to 

search for technical alternatives that save the increasingly scarce factors of pro¬ 

duction. They press the public research institutions to develop the new technol¬ 

ogy and demand that agricultural supply firms supply modem technical inputs 

that substitute for the more scarce factors. Perceptive scientists and science 

administrators respond by making available new technical possibilities and new 

inputs that enable farmers profitably to substitute the increasingly abundant 

factors for increasingly scarce factors, thereby guiding the demand of farmers for 

unit cost reduction in a socially optimum direction. 

The dialectic interaction among farmers and research scientists and admin¬ 

istrators is likely to be most effective when farmers are organized into politically 

effective local and regional farm “bureaus” or farmers’ associations. The re¬ 

sponse of the public sector research and extension programs to farmers’ demand 

is likely to be greatest when the agricultural research system is highly de¬ 

centralized, as in the United States. In the United States, for example, each of the 

state agricultural experiment stations has tended to view its function, at least in 

part, as to maintain the competitive position of agriculture in its state relative to 

agriculture in other states. Similarly, national policy makers may regard invest¬ 

ment in agricultural research as an investment designed to maintain the country’s 

competitive position in world markets or to improve the economic viability of the 

agricultural sector producing import substitutes. Given effective farmer organi¬ 

zations and a mission- or client-oriented experiment station system, the competi¬ 

tive model of firm behavior illustrated in figures 1 and 2 can be usefully extended 

to explain the response of experiment station administrators and research scien¬ 

tists to economic opportunities. 
In this public-sector-induced innovation model, the response of research scien¬ 

tists and administrators represents the critical link in the inducement mechanism. 

The model does not imply that it is necessary for individual scientists or research 

administrators in public institutions to respond consciously to market prices, or 

directly to farmers’ demands for research results, in the selection of research 

objectives. They may, in fact, be motivated primarily by a drive for professional 

achievement and recognition (Niskanen 1968). Or they may, in the Rosenberg 

terminology, view themselves as responding to an “obvious and compelling 
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need” to remove the constraints on growth of production or on factor supplies.7 

It is only necessary that there exist an effective incentive mechanism to reward 

the scientists or administrators, materially or by prestige, for their contributions 

to the solution of significant problems in the society.8 Under these conditions, it 

seems reasonable to hypothesize that the scientists and administrators of public 

sector research programs do respond to the needs of society in an attempt to 

direct the results of their activity to public purpose. Furthermore, we hypothesize 

that secular changes in relative factor and product prices convey much of the 

information regarding the relative priorities that society places on the goals of 
research. 

The response in the public research sector is not limited to the field of applied 

science. Scientists trying to solve practical problems often consult with or ask 

cooperation of those working in more basic fields. If the basic scientists respond 

to the requests of the applied researchers, they are in effect responding to the 

needs of society. It is not uncommon that major breakthroughs in basic science 

are created through the process of solving the problems raised by research work¬ 

ers in the more applied fields.9 It appears reasonable, therefore, to hypothesize as 

a result of the interactions among the basic and applied sciences and the process 

by which public funds are allocated to research that basic research tends to be 

directed also towards easing the limitations on agricultural production imposed 
by relatively scarce factors. 

We do not argue, however, that technical change in agriculture is wholly of an 

induced character. There is a supply (exogenous) dimension to the process as 

well as a demand (endogenous) dimension. Technical change in agriculture 

reflects, in addition to the effects of resource endowments and growth in de¬ 

mand, the progress of general science and technology. Progress in general sci¬ 

ence (or scientific innovation) that lowers the “cost” of technical and en¬ 

trepreneurial innovations may have influences on technical change in agriculture 

unrelated to changes in factor proportions and product demand (Nelson 1959; 

Schmookler 1966). Similarly, advances in science and technology in the devel¬ 

oped countries, in response to their own resource endowments, may result in a 

bias in the innovation possibility curves facing the developing countries. Even in 

these cases, the rate of adoption and the impact on productivity of autonomous or 

exogenous changes in technology will be strongly influenced by the conditions of 

resource supply and product demand, as these forces are reflected through factor 
and product markets. 

Thus, the classical problem of resource allocation, which was rejected as an 

adequate basis for agricultural productivity and output growth in the high-payoff 

input model,10 in this context is treated as central to the agricultural development 

process. Under conditions of static technology, improvements in resource alloca¬ 

tion represent a weak source of economic growth. The efficient allocation of 

resources to open up new sources of growth is, however, essential to the agri¬ 
cultural development process. 
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Institutional Innovation 

Extension of the theory of “induced innovation” to explain the behavior of 
public research institutions represents an essential link in the construction of a 

theory of induced development. In the induced development model, advances in 

mechanical and biological technology respond to changing relative prices of 

factors and to changes in the prices of factors relative to products to ease the 

constraints on growth imposed by inelastic supplies of land or labor. Neither this 

process nor its impact is confined to the agricultural sector. Changes in relative 

prices in any sector of the economy act to induce innovative activity, not only by 

private producers but also by scientists in public institutions, in order to reduce 

the constraints imposed by those factors of production that are relatively scarce. 

We further hypothesize that the institutions that govern the use of technology 

or the “mode” of production can also be induced to change in order to enable 

both individuals and society to take fuller advantage of new technical oppor¬ 

tunities under favorable market conditions.11 The Second Enclosure Movement 

in England represents a classical illustration. The issuance of the Enclosure Bill 

facilitated the conversion of communal pasture and farmland into single, private 

farm units, thus encouraging the introduction of an integrated crop-livestock 

“new husbandry” system. The Enclosure Acts can be viewed as an institutional 

innovation designed to exploit the new technical opportunities opened up by 

innovations in crop rotation, utilizing the new fodder crops (turnip and clover), 

in response to the rising food prices. 

A major source of institutional change has been an effort by society to internal¬ 

ize the benefits of innovative activity to provide economic incentives for produc¬ 

tivity increase. In some cases, institutional innovations have involved the reorga¬ 

nization of property rights in order to internalize the higher income streams 

resulting from the innovations. The modernization of land tenure relationships, 

involving a shift from share tenure to lease tenure and owner-operator systems of 

cultivation in much of Western agriculture, can be explained, in part, as a shift in 

property rights designed to internalize the gains of entrepreneurial innovation by 

individual farmers.12 

Where internalization of the gains of innovative activity are more difficult to 

achieve, institutional innovations involving public sector activity become essen¬ 

tial. The socialization of much of agricultural research, particularly the research 

leading to advances in biological technology, represents an example of a public 

sector institutional innovation designed to realize for society the potential gains 

from advances in agricultural technology. This institutional innovation originat¬ 

ed in Germany and was transplanted and applied on a larger scale in the United 

States and Japan. 
Both Schultz (1968) and Kazushi Ohkawa (1969) have argued that institu¬ 

tional reform is appropriately viewed as a response to the new opportunities for 

the productive use of resources opened up by advances in technology.13 Our 
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view, and the view of Ohkawa and Schultz, reduces to the hypothesis that 

institutional innovations occur because it appears profitable for individuals or 

groups in society to undertake the costs. It is unlikely that institutional change 

will prove viable unless the benefits to society exceed the cost. Changes in 

market prices and technological opportunities introduce disequilibrium in exist¬ 

ing institutional arrangements by creating profitable new opportunities for the 
institutional innovations. 

Profitable opportunities, however, do not necessarily lead to immediate in¬ 

stitutional innovations. Usually the gains and losses from technical and institu¬ 

tional change are not distributed neutrally. There are, typically, vested interests 

that stand to lose and that oppose change. There are limits on the extent to which 

group behavior can be mobilized to achieve common or group interests (Olson 

1968). The process of transforming institutions in response to technical and 

economic opportunities generally involves time lags, social and political stress, 

and in some cases disruption of social and political order. Economic growth 

ultimately depends on the flexibility and efficiency of society in transforming 

itself in response to technical and economic opportunities. 

AGRICULTURAL DEVELOPMENT STRATEGY 

The induced innovation model outlined above does not possess formal ele¬ 

gance. It is partial in that it is primarily concerned with production and produc¬ 

tivity. Yet it has added significantly to our power to interpret the process of 
agricultural development. 

Research that we have reported elsewhere indicates that the enormous changes 

in factor proportions that have occurred in the process of agricultural growth in 

the United States and Japan are explainable very largely in terms of changes in 

factor-price ratios (Hayami and Ruttan 1970, 1971). When we relate the results 

of the statistical analysis to historical knowledge of advances in agricultural 

technology, we conclude that the observed changes in input mixes have occurred 

as the result of a process of dynamic factor substitution along a meta-production 

function, associated with changes in the production surface, induced primarily 

by changes in relative factor prices. Preliminary results of the analysis of histor¬ 

ical patterns of technical change in German agriculture (by Adolph Weber); in 

Denmark, Great Britain, and France (by William Wade); and in Argentina (by 

Alain de Janvry) add additional support to the utility of the induced innovation 

model in interpreting historical patterns of technological change and agricultural 
development. 

The question remains, however, as to whether the induced development model 

represents a useful guide to modern agricultural development strategy. In re¬ 
sponding to this concern two issues seem particularly relevant. 

First, we would like to make it perfectly clear that in our view the induced 

development model, in which technical change and institutional change are 
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treated as endogenous to the development process, does not imply that agri¬ 

cultural development can be left to an “invisible hand” that directs either tech¬ 

nology or the total development process along an “efficient” path determined by 

“original” resource endowments. 

We do argue that the policies that a country adopts with respect to the alloca¬ 

tion of resources to technical and institutional innovation, to the capacity to 

produce technical inputs for agriculture, to the linkages between the agricultural 

and industrial sectors in factor and product markets, and to the organization of 

the crop and livestock production sectors must be consistent with national (or 

regional) resource endowments if they are to lead to an “efficient” growth path. 

Conversely, failure to achieve such consistency can sharply increase the real 

costs, or abort the possibility, of achieving sustained economic growth in the 

agricultural sector. 

If the induced development model is valid—if alternative paths of technical 

change and productivity growth are available to developing countries—the issue 

of how to organize and manage the development and allocation of scientific and 

technical resources becomes the single most critical factor in the agricultural 

development process. It is not sufficient simply to build new agricultural re¬ 

search stations. In many developing countries existing research facilities are not 

employed at full capacity because they are staffed with research workers with 

limited scientific and technical training; because of inadequate financial, logisti¬ 

cal, and administrative support; because of isolation from the main currents of 

scientific and technical innovation; and because of failure to develop a research 
strategy that relates research activity to the potential economic value of the new 

knowledge it is designed to generate. 

The appropriate allocation of effort between the public and private sectors also 

becomes of major significance in view of the extension of the induced develop¬ 

ment model to incorporate innovative activity in the public sector. It is clear that 

during the early stages of development the socialization of much of biological 

research in agriculture is essential if the potential gains from biological technol¬ 

ogy are to be realized. The potential gains from public sector investment in other 

areas of the institutional infrastructure characterized by substantial spillover ef¬ 

fects are also large. One of the most important of these areas for public invest¬ 

ment is the modernization of the marketing system through the establishment of 

the information and communication linkages necessary for the efficient function¬ 

ing of factor and product markets.14 
In most developing countries the market systems are relatively under¬ 

developed, both technically and institutionally. A major challenge facing these 

countries in their planning is the development of a well-articulated marketing 

system capable of accurately reflecting the effects of changes in supply, demand, 

and production relationships. An important element in the development of a 

more efficient marketing system is the removal of the rigidities and distortions 

resulting from government policy itself—including the maintenance of over- 
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valued currencies, artificially low rates of interest, and unfavorable factor and 
product price policies for agriculture (Myint 1968). 

The criteria specified above for public sector investment or intervention also 

imply a continuous reallocation of functions among public and private sector 

institutions. As institutions capable of internalizing a large share of the gains of 

innovative activity are developed, it may become possible to transfer activities— 

the production of new crop varieties, for example—to the private sector and to 

reallocate public resources to other high-payoff areas. Many governments are 

presently devoting substantial resources to areas of relatively low productivity— 

in efforts to reform the organization of credit and product markets, for exam¬ 

ple—while failing to invest the resources necessary to produce accurate and 

timely market information, establish meaningful market grades and standards, 

and establish the physical infrastructure necessary to induce technical and logisti¬ 

cal efficiency in the performance of marketing functions (Ruttan 1969). 

A second issue is whether, under modem conditions, the forces associated 

with the international transfer of agricultural technology are so dominant as to 

vitiate the induced development model as a guide to agricultural development 

strategy. It might be argued, for example, that the dominance of the developed 

countries in science and technology raises the cost of, or even precludes the 

possibility of the invention of, location-specific biological and mechanical tech¬ 

nologies adapted to the resource endowments of a particular country or region. 
This argument has been made primarily with reference to diffusion of mechan¬ 

ical technology from the developed to the developing countries. It is argued that 

the pattern of organization of agricultural production adopted by the more devel¬ 

oped countries—dominated by large-scale mechanized systems of production in 

both the socialist and nonsocialist economies—precludes an effective role for an 

agricultural system based on small-scale commercial or semicommercial farm 
production units (Owen 1969, 1971).15 

We find this argument unconvincing. Rapid diffusion of imported mechanical 

technology in areas characterized by small farms and low wages in agriculture 

tends to be induced by inefficient price, exchange rate, and credit policies which 

substantially distort the relative costs of mechanical power relative to labor and 

other material inputs. Nural Islam reports, for example, that as a result of such 

policies, the real cost of tractors in West Pakistan was substantially below the 

cost in the United States (1971). The preliminary findings of work by John 

Sanders in Latin America also stress the role of market distortions in inducing 
mechanization. 

We are also impressed by the history of agricultural mechanization in Japan 

and more recently in Taiwan. Both countries have been relatively successful in 

following a strategy of mechanical innovation designed to adapt the size of the 

tractor and other farm machinery rather than to modify the size of the agricultural 

production unit to make it compatible with the size of imported machinery.16 

We do insist that failure to effectively institutionalize public sector agricultural 

research can result in serious distortion of the pattern of technological change and 
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resource use. The homogeneity of agricultural products and the relatively small 

size of the farm firm, even in the Western and socialist economies, make it 

difficult for the individual agricultural producer to either bear the research costs 

or capture a significant share of the gains from scientific or technological innova¬ 

tion. Mechanical technology, however, has been much more responsive than 

biological technology to the inducement mechanism as it operates in the private 

sector. In biological technology, typified by the breeding of new plant varieties 

or the improvement of cultural practices, it is difficult for the innovating firm to 

capture more than a small share of the increased income stream resulting from 

the innovation. 

Failure to balance the effectiveness of the private sector in responding to 

inducements for advances in mechanical technology, and in those areas of bio¬ 

logical technology in which advances in knowledge can be embodied in proprie¬ 

tary products, with institutional innovation capable of providing an equally effec¬ 

tive response to inducements for advances in biological technology leads to a 

bias in the productivity growth path that is inconsistent with relative factor 

endowments. It seems reasonable to hypothesize that failure to invest in public 

sector experiment station capacity is one of the factors responsible in some 

developing countries for the unbalanced adoption of mechanical, relative to 

biological, technology. Failure to develop adequate public sector research in¬ 

stitutions has also been partially responsible, in some countries, for the almost 

exclusive concentration of research expenditures on the plantation crops and for 

concentration on the production of certain export crops—such as sugar and 

bananas—in the plantation sector. 
The perspective outlined in this paper can be summarized as follows: an 

essential condition for success in achieving sustained growth in agricultural 

productivity is the capacity to generate an ecologically adapted and economically 

viable agricultural technology in each country or development region. Successful 

achievement of continued productivity growth over time involves a dynamic 

process of adjustment to original resource endowments and to resource ac¬ 

cumulation during the process of historical development. It also involves an 

adaptive response on the part of cultural, political, and economic institutions in 

order to realize the growth potential opened up by new technical alternatives. 

The “induced development model” attempts to make more explicit the process 

by which technical and institutional changes are induced through the responses of 

farmers, agribusiness entrepreneurs, scientists, and public administrators to re¬ 

source endowments and to changes in the supply and demand of factors and 

products. 

NOTES 

1. The distinction made here between “mechanical” and “biological” technology has also been em¬ 

ployed by Heady (1949). It is similar to the distinction between “laboresque” and “landesque” capital 

employed by Sen (1959). In a more recent article Kaneda employs the terms “mechanical-engineering” 

and “biological-chemical” (1969). 
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2. The term “innovation” employed here embraces the entire range of processes resulting in the 

emergence of novelty in science, technology, industrial management, and economic organization 

rather than the narrow Schumpeterian definition. Schumpeter insisted that innovation was eco¬ 

nomically and sociologically distinct from invention and scientific discovery. He rejected the idea 

that innovation is dependent on invention or advances in science. This distinction has become 

increasingly artificial. See, for example, Solo 1951; Ruttan 1959; and Hohenberg 1967. Our view is 

similar to that of Hohenberg. He defines technical effort as the product of purposive resource-using 

activity directed to the production of economically useful knowledge: “Technical effort is a neces¬ 

sary part of any firm activity, and is only in part separable from production itself. Traditionally it is 

part of the entrepreneur’s job to provide knowledge to organize the factors of production in an 

optimum way, to adjust to market changes, and to seek improved methods. Technical effort is thus 

subsumed under entrepreneurship” (1967, 61). 

3. See also the review of thought on this issue in Ahmad 1966. 

4. See also discussions by Fellner (1967) and Ahmad (1967a), and by Kennedy (1967) and Ahmad 
(1967b). 

5. The above theory is based on the restrictive assumption that there exists a concave innovation 

possibility curve (U) that can be perceived by entrepreneurs. This is not as strong a restrictive 

assumption as it may at first appear. The innovation possibility curve does not need to be of a smooth, 

well-behaved shape, as drawn in figure 1. The whole argument holds equally well for the case of two 

distinct alternatives. It seems reasonable to hypothesize that entrepreneurs can perceive alternative 

innovation possibilities for a given research and development expenditure through consultation with 

staff scientists and engineers or through the suggestions of inventors. 

6. There is a growing literature on public research policy (see Nelson, Peck, and Kalachek 1967). 

These authors view public sector research activities as having risen from three considerations: (a) 

fields where the public interest is believed to transcend private incentives (as in health and aviation); 

(b) industries where the individual firm is too small to capture benefits from research (agriculture and 

housing); and (c) broad support for basic research and science education (pp. 151-211). For a review 

of thought with respect to resource allocation in agriculture see Fishel 1971. 

7. Rosenberg has suggested a theory of induced technical change based on “obvious and compel¬ 

ling need’ ’ to overcome the constraints on growth instead of relative factor scarcity and factor relative 

prices (1969). The Rosenberg model is consistent with the model suggested here, since his “obvious 

and compelling need” is reflected in the market through relative factor prices. C. Peter Timmer has 

pointed out that in a linear programming sense the constraints that give rise to the “obvious and 

compelling need” for technical innovation in the Rosenberg model represent the “dual” of the factor 

prices used in our model (1970). For further discussion of the relationships between Rosenberg's 

approach and that outlined in this section see Hayami and Ruttan 1973. 

8. Incentive is a major issue in many developing economies. In spite of limited scientific and 

technical manpower, many countries have not succeeded in developing a system of economic and 

professional rewards that permits them to have access to or make effective use of the resources of 

scientific and technical manpower that are potentially available. 

9. The symbiotic relationship between basic and applied research can be illustrated by the relation 

between work at the International Rice Research Institute in (a) genetics and plant physiology and (b) 

plant breeding. The geneticist and the physiologist are involved in research designed to advance 

understanding of the physiological processes by which plant nutrients are transformed into grain yield 

and of the genetic mechanisms or processes involved in the transmission from parents to progenies of 

the physiological characteristics of the rice plant that affect grain yield. The rice breeders utilize this 

knowledge from genetics and plant physiology in the design of crosses and the selection of plants 

with the desired growth characteristics, agronomic traits, and nutritional value. The work in plant 

physiology and genetics is responsive to the need of the plant breeder for advances in knowledge 

related to the mission of breeding more productive varieties of rice. 

10. For a description of the high-payoff input model see chapter 4 in this volume.—Ed. 

11 At this point we share the Marxian perspective on the relationship between technological 



Induced Innovation Model of Agricultural Development 111 

change and institutional development, though we do not accept the Marxian perspective regarding the 

monolithic sequences of evolution based on clear-cut class conflicts. For two recent attempts to 

develop broad historical generalizations regarding the relationship between insitutions and economic 
forces see Hicks 1969; and North and Thomas 1970. 

12. For additional examples see Davis and North 1970. 

13. See also North and Thomas 1970. 

14. Hayami and Peterson (1972) show that the return to investment in improvements in market 

information is comparable to the returns that have been estimated for high-payoff research areas such 
as hybrid com and poultry. 

15. Owen argues that differentiation of a rural commercial sector from the rural subsistence sector 

is the first step towards development of relevant agricultural development policies. The “optimum 

sized commercial farms will comprise the maximum amount of land that can be farmed at a profit by 

an appropriate set of labor where the latter uses a relatively advanced level of technology for the 

particular farming area. . . . the optimum sized subsistence farm plot is one that comprises the 

minimum amount of land that is necessary to assure to the household concerned the minimum 

acceptable standard of subsistence living” (1969, 107). 

16. This development is reviewed in Hayami and Ruttan 1971. 
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Introduction 

During the 1960s and 1970s, most agricultural economists working 

on policy issues in the Third World framed their analyses in a partial 

equilibrium context, even though much of the historical literature 

stressed the interdependence between agricultural growth and overall 

economic development. The 1980s, however, with its emphasis on structural ad¬ 

justment, witnessed more frequent efforts to analyze how agricultural policies af¬ 

fected and were affected by the rest of the economy, including international trade. 

The challenge has been to incorporate adequate microeconomic detail into anal¬ 

yses conceived in a multisectoral or general equilibrium framework.1 

In the first two chapters in part 3, Mellor and Schuh underscore the need for 

examining food and agriculture policy in an open economy framework. In chapter 

6, Mellor points out the glaring imbalances in world food production, where supply 

is growing far more rapidly than demand in industrial countries, whereas in many 

Third World countries, the situation is the reverse. Moreover, the annual collective 

cost of subsidizing food production in the OECD (Organization for Economic Co¬ 

operation and Development) countries was around $125 billion in the late 1980s. 

The continuing imbalance in world food supplies helps explain the prevalence of 

food aid in the Third World. Mellor addresses the dual problems of global food 

imbalances and poverty in the Third World by presenting a two-pronged strategy 

to promote food security. The first component is to boost food production and 

the purchasing power of the poor in the Third World in the long run. Increasing 

productivity and employment are essential parts of any long-term strategy to over¬ 

come hunger. Although food subsidy schemes have brought about dramatic short- 

run improvements in nutrition and life span in Sri Lanka, China, and other coun¬ 

tries, these programs are difficult to finance over the long run. For example, Sri 

Lanka’s free rice ration scheme cost 15 percent of total government expenditures in 

1975. Subsequently the food subsidy program was scaled back through a number of 

measures, including a shift to food stamps with a fixed nominal value, thereby 

reducing the fiscal costs to about 3.5 percent of total public expenditures (Pinstrup- 

Andersen 1988). Nonetheless, simply relying on long-term productivity growth to 

eradicate hunger would leave many people in the Third World malnourished for 

years to come (Reutlinger and Selowsky 1976). Therefore, the second component 

of Mellor’s global food strategy involves redistributing food supplies in the short 

run through food aid from rich countries to poor countries, a topic that Hans Singer 

also addresses, in chapter 14. This redistribution capitalizes on the availability of 

food surpluses in the high-income countries to allow low-income countries to 
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launch food distribution programs and employment-oriented growth strategies 

that would otherwise be precluded by a wage-good constraint (see also Mellor, 
chapter 3). 

The second example of the need to view Third World agriculture- in a global 

context comes from Schuh’s analysis of the new macroeconomics of food and agri¬ 

culture (chapter 7). Schuh points out that “a decade ago, the value of a nation’s 

currency was largely ignored as an issue of domestic food and agricultural policy. 

Today, it is probably the most important price in the economy.” As a consequence, 

the nature of agricultural policy making has changed dramatically. General mac¬ 

roeconomic and trade policies now often have a greater impact on rural people than 

do agricultural policies. Furthermore, the move to floating exchange rates and the 

integration of financial and commodity markets mean that agricultural policies can 

no longer be made independently of macroeconomic policies or of the policies of 

major trading partners. As a result of the integration of the world economy, “proba¬ 

bly at no time in modem history have such powerful forces been acting to change 

international comparative advantage.” Increasingly, Schuh argues, comparative 

advantage is becoming based on human capital rather than natural resource endow¬ 

ments, implying high returns to investments in education and research. 

Not only have agricultural economists had to broaden their analyses to take into 

account macroeconomic influences on agricultural policy, they have also become 

increasingly aware of the political constraints facing policy makers. In 1981, Robert 

Bates, a political scientist, published his influential Markets and States in Tropical 

Africa: The Political Basis of Agricultural Policies. His central thesis, which is 

summarized in chapter 8, is that there is apolitical rationale for seemingly inconsis¬ 

tent agricultural policies in many Third World countries. He argues that politicians 

often pursue policies detrimental to overall agricultural growth not out of a misun¬ 

derstanding of economics but because such policies benefit key groups of rural and 

urban constituents. Therefore, Bates argues, in analyzing agricultural policies, 

economists need to move away from a model that assumes that policy makers seek 

to improve the overall welfare of society and instead recognize that “governments 

are agencies that seek to stay in power.” As Timmer points out in chapter 12, adopt¬ 

ing such an approach does not obviate the need for economic analysis of food pol¬ 

icies, but it places the analysis in a broader, more realistic context. 

In chapter 9, the late Raj Krishna examines the interactions between price and 

technology policies, and he challenges the recommendations of “price fundamen¬ 

talists,” who believe that raising farm prices is the most important way to increase 

agricultural growth.2 Krishna argues that, because of low supply elasticities for 

aggregate agricultural output in most low-income countries, an increase in farm- 

gate prices large enough to stimulate rapid agricultural growth would have adverse 

macroeconomic effects. Instead of relying solely on price policy, low-income 

countries should promote technological dynamism in agriculture, within the con¬ 

text of a “congenial price regime” that fosters adoption of new agricultural technol¬ 

ogy. Krishna goes on to discuss how, in practical terms, a government should go 

about establishing the support prices necessary to institute this “congenial price 
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regime.” Krishna’s call for a balanced price and technology policy is timely be¬ 

cause many structural adjustment programs in the 1980s zealously promoted pric¬ 

ing policy reform and privatization and failed to give adequate attention to comple¬ 

mentary public investments in roads, rural infrastructure, and agricultural research 
to generate new technology. 

The remaining five chapters in part III (chapters 10-14) discuss four interrelated 

issues: price policy, food security, international trade, and food aid. These four 

issues coalesce in the area of food policy. Food policy analysis involves determin¬ 

ing the mix of production, price, trade, technology, marketing, and other policies 

needed to achieve the goals a country establishes for its food system. As Timmer 

points out in chapter 12, most countries set at least four basic objectives for then- 

food systems: (1) efficient growth in the food and agricultural sectors, (2) improved 

income distribution, (3) satisfactory nutritional status for the entire population, 

and (4) adequate food security. Achieving these goals involves evaluating the tech¬ 

nical, economic, social, and political constraints facing policy makers and de¬ 

veloping ways of addressing those constraints. This calls for a detailed understand¬ 

ing of the dynamics of the food system and of its interrelationships with the rest of 

the economy. It also calls for a political economy approach that explicitly recog¬ 

nizes the limited degrees of freedom facing most policy makers and tries to find 

ways to increase these degrees of freedom (Timmer, Falcon, and Pearson 1983). 

Price policy, especially food price policy and its relationship to technical change 

in agriculture, is the first of these four components of food policy. As Timmer 

points out in chapter 12, even in centrally planned economies many day-to-day 

resource allocation decisions by farmers and consumers are made in response to 

private incentives, which often take the form of market prices. As Third World 

economies become increasingly monetized and integrated, a growing number of 

resource allocation decisions typically are mediated through markets. This has 

been particularly true during the 1980s, as many countries have undertaken policy 

reforms aimed at giving the market a larger role in allocating resources. Food price 

policy is one of the major instruments available to governments for influencing 
those decisions. 

Food prices play a dual role in most economies. First, they serve as incentives to 

food system participants (farmers, merchants, processors) concerning what to pro¬ 

duce, how to produce it, when to produce it and in what quantities, how to process 

it, where to market it, and so forth. Second, food prices are a major determinant of 

the real income of much of the population. In their first role, food prices act as 

signals that guide resource allocation within the agricultural sector and among sec¬ 

tors. Much of the work of neoclassical economists has focused on “getting prices 

right” so that these signals will guide resource flows efficiently (see, for example, 

the volume edited by Schultz [1978]). But as Mellor (chapter 10) and Timmer 

(chapter 12) stress, “getting prices right” is not simple, because food prices also are 

a major determinant of the real income of a large proportion of the population in 

low-income countries. When many people spend up to 60 percent of increments to 

their income on food, changes in food prices substantially affect the level and dis- 
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tribution of real income. Furthermore, because food is the major wage good in 

most low-income countries, food price policy can strongly influence a country’s 

industrialization efforts (Mellor, chapter 3), and, through effects on the govern¬ 

ment budget, a host of macroeconomic variables. 

The dual role of food prices—incentives to food producers and major determi¬ 

nants of the real income of much of the population—complicates the process of 

determining an appropriate food price policy. Many governments face a dilemma: 

high food prices may stimulate long-term growth in agricultural output, but they 

may also impose severe short-term privation on consumers. Concern for the ad¬ 

verse effects that higher food prices would have on low-income consumers and 

recognition of the political power of urban consumers explain the reluctance of 

many governments to increase farm prices, in spite of the urging of international 

agencies. As Timmer points out “a government that cannot raise food prices be¬ 

cause it no longer will be the government will not raise food prices, no matter how 

critical that is to long-run efficiency.” The situation is further complicated by the 

increasing complexity and interdependence of the world food economy, which 

makes it very costly for governments to try to insulate domestic food prices from 

international prices. 

Food security is the second major component of food policy analysis. Food se¬ 

curity is related to both price policy and technological change in agriculture and is 

best addressed within a framework that takes account of the linkages among the 

various sectors of the economy. Food security analysis is a process of determining 

an appropriate mix of domestic food production, storage, international trade, and 

other income-generating activities to ensure that “food-deficit countries, or regions 

or households within these countries, . . . meet target levels of consumption” 

(Siamwalla and Valdes 1984). A crucial element in food security planning involves 

trying to ensure adequate effective demand for food among the poor, as well as 

adequate food supplies. By recognizing that hunger often results from inadequate 

effective demand rather than simply inadequate total food supplies, food security 

analysis links hunger with poverty and the lack of productive employment (Reut- 

linger 1977; Sen 1981; Eicher and Staatz 1986). Food security was given interna¬ 

tional visibility in 1986 when the World Bank adopted a food security policy state¬ 

ment that was prepared by a team led by Shlomo Reutlinger. The term food security 

was defined as “access by all people at all times to enough food for an active, 

healthy life. Its essential elements are the availability of food and the ability to 
acquire it” (World Bank 1986, 1). 

Food security research and policy analysis has generally been concerned with 

food security at four levels: international, regional, national (or subnational), and 

household. International food security has focused on the relative efficacy of differ¬ 

ent mechanisms for ensuring that countries have access to food during periods of 

low domestic food production or foreign-exchange earnings. The research of Siam¬ 

walla and Valdes has made an important contribution by documenting the high cost 

of trying to ensure food security through a system of international grain reserves. 

Research by Siamwalla and Valdes (1984) Goreux (1981), and Konandreas, Hud- 
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dleston, and Ramangkura (1978) was instrumental in convincing the International 

Monetary Fund (IMF) to expand its compensatory financing facility in 1981 to in¬ 

clude a cereal import facility. This facility allows low-income countries to finance 

above-trend cereal imports through borrowing from the IMF cereal import facility. 

However, although conceptually good, the cereal import facility has been little 

used since it was instituted in 1981. Needed modifications in the facility are dis¬ 
cussed by Mellor in chapter 6. 

Much of the analysis of food security on the international level implicitly as¬ 

sumes that most agricultural production passes through well-functioning markets 

and that governments hold a significant share of total grain stocks (Lele and Can¬ 

dler 1984). On the other hand, discussions of national food security sometimes 

focus so narrowly on local production and storage problems that they downplay the 

potential of interregional and international trade in assuring food security. A major 

challenge for analysts is to integrate more closely the work on international food 

security with that on food security at the national and subnational levels. 

Research on regional food security has been given high priority in Africa since 

1970 because of recurring drought and famines. In 1980, nine nations in Southern 

Africa set up a regional organization, the Southern African Regional Development 

Coordination Conference (SADCC), to promote regional development and to re¬ 

duce dependency, including food dependency, on the Republic of South Africa. 

But regional food security has been difficult to define and difficult to achieve in 

practice because regional organizations such as SADCC lack the financial re¬ 

sources to implement schemes such as regional food reserves. Also, to date, re¬ 

gional food security programs in the Sahel and Southern Africa have concentrated 

on grain storage and trade and have devoted little attention to food access issues 

(Rukuni and Eicher 1988). 

The focus of food security policy analysis during the 1980s shifted from the 

international and regional levels to the national and household levels. Food security 

analysis at the national level focuses on how domestic production, marketing, and 

trade can achieve national food availability and access goals, including adequate 

nutrition.3 Such analyses have become increasingly widespread since the mid- 

1980s, when the goal of food security began replacing that of food self-sufficiency 

in many Third World countries. This was particularly true in sub-Saharan Africa, 

where food production grew at half the rate of population between 1970 and 1984. 

Analyses of food security were closely linked to efforts at structural adjustment 

in many countries in the 1980s. In the long term, there is considerable complemen¬ 

tarity between structural adjustment, which aims at increasing long-term growth of 

incomes and employment, and measures to increase food security. Structural ad¬ 

justments are often needed to get economies on a path of broad-based growth that 

will help assure long-term access to food. Yet, as the food riots that have accom¬ 

panied the imposition of structural adjustment programs in many Third World 

countries testify, the short-term costs of such programs are often high. Therefore, 

assuring a minimum level of food security to key elements of the population is 

often a political and economic necessity in order to launch and maintain structural 
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adjustments (Weber et al. 1988,1044-45). Such actions are also often necessary to 

prevent nutritionally vulnerable groups from being severely hurt by such programs 

in the short run (Cornia, Jolly, and Stewart 1987). 

Analyzing household food security also increased in popularity during the sec¬ 

ond half of the 1980s, mainly because of the growing understanding that expanded 

food production in both high- and low-income countries would not ensure that all 

families would be able to secure their food needs. For example, it is estimated that 

about 200 million of India’s 800 million people do not have enough land, income, 

or access to food transfers to secure adequate calories. There has also been increas¬ 

ing recognition of the impact that various policies have on the food security of 

various groups of the rural poor. For example, during the 1980s, a common donor 

prescription among African governments was to raise food prices in order to in¬ 

crease farmers’ incomes and incentives to produce for the market. Yet recent re¬ 

search has shown that large numbers of smallholders in several African countries 

are net buyers of staple foods, so that raising their prices would hurt many of the 

rural poor (Weber et al. 1988).4 A major intellectual contribution to the study of 

household food security has been the concept of food entitlements, developed by 

Amartya Sen. Food entitlements describe how people secure a “command over 

food” via home production, the market, or income transfers. In chapter 11, Sen 

explains the concept and its use in studying various forms of food insecurity, partic¬ 

ularly famines. Sen discusses famine anticipation, forms of relief, the role of food 

supply and food prices, and long-run strategies for eliminating famines and 
starvation. 

The third component of food policy is defining an appropriate agricultural trade 

policy. In chapter 13, Myint examines theoretical arguments and empirical evi¬ 

dence in evaluating the debate between import substitution and export-led growth. 

He finds substantial support for the hypothesis that rapid export expansion leads to 

faster economic growth. The reasons are not primarily the static efficiency gains 

predicted by neoclassical theory, however, but the indirect dynamic effects of trade 

on the economy. These include gains due to better allocation of the flow of invest- 

ible funds through reductions in product and factor-price distortions, the educative 

and competitive effects of an open economy on inducing greater X-efficiency (see 

Leibenstein 1978), and economies of scale and increasing returns from specializ¬ 

ing for a wider export market. Myint argues that many countries in Africa and 

Southeast Asia also have the potential to increase growth through promoting peas¬ 

ant agricultural and handicraft exports, which draw into production previously un¬ 
used resources. 

Capturing the gains outlined by Myint may require active pro-trade intervention 

by government, not simply removal of existing impediments to freer trade. Greater 

reliance on and specialization in trade, however, expose a country to the risks as 

well as the benefits of international markets. Many of these markets are volatile and 

involve a relatively small number of large-scale commercial and state trading orga¬ 

nizations. One way in which primary product exporters have sought to stabilize 

these markets and gain a measure of countervailing power has been through en- 
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couraging the creation of international commodity agreements and export cartels; 

but, as Schuh points out in chapter 7, such arrangements are increasingly problem¬ 

atic in an era of floating exchange rates, where increases in the nominal prices of 

goods are quickly offset by exchange-rate adjustments. An alternative, as Schuh 

suggests, is for developing countries to attempt to manage market risks through 

forward contracting and the use of international futures and options markets. 

The fourth component of food policy is food aid. In chapter 14, Hans Singer 

tackles the controversial topic of food aid by taking a pragmatic approach, that is, 

that “food aid is a fact of life.” Food aid accounts for about 10 percent of all aid, and 

the challenge, according to Singer, is to improve its efficiency and its impact. 

Mellor (1988) supplements Singer’s pro-food aid views by arguing that, in an era 

of structural adjustment lending, food aid can help dampen the immediate impact 

of adjustment programs on the income and nutritional status of the poor and help 

lay the foundation for a long-term employment-oriented growth strategy. 

NOTES 

1. See Mellor, chapter 10 in this volume. In advancing the view that many agricultural policy issues 

are best addressed within a general equilibrium framework, we do not mean to imply that these issues 

must necessarily be analyzed using a formal general equilibrium model. Often “an intuitive but sophis¬ 

ticated analysis of the system” is called for, provided that such analysis takes sufficient account of 

intersectoral linkages (Timmer, chapter 12). 

2. See Peterson 1979. 

3. For a discussion of nutrition and food security see Von Braun, Kennedy, and Bouis 1988; Berg 

(1987); Behrman, Deolalikar, and Wolfe 1988; Strauss 1989; Thomas, Strauss, and Henriques, forth¬ 

coming; Lipton and Longhurst 1989; and Pinstrup-Andersen, Berg, and Forman 1984. 

4. Although researchers and policy makers have recognized for many years that numerous people in 

rural areas of Asia and Latin America are net buyers of staple foods, until the late 1980s it was widely 

assumed that smallholders in most African countries were almost all net sellers of food. Research in the 

major grain producing areas of Mali, Somalia, Senegal, Rwanda, and Zimbabwe indicate, however, 

that between 15 and 73 percent of all rural families are net buyers of grain in good rainfall years and that 

only 22 to 48 percent are net sellers (Weber et al. 1988). This suggests that the food price dilemma 

described by Timmer is much more severe in African countries than was generally thought. 
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Global Food Balances and 
Food Security 

JOHN W. MELLOR 

The current world food situation is dramatically different from that of 

a decade ago. In the mid-1970s the world was beset by acute food 

shortages; in the mid-1980s it appeared to be awash in food. Only a 

decade and a half ago it would have seemed naive to analyze food 

security as purely a distributional problem; the physical inadequacy of global food 

supplies was too readily apparent. However, in the late 1980s it had become reason¬ 

able to focus on food insecurity as the inability of poor countries, poor families, 

and poor individuals to purchase sufficient quantities of food from existing sup¬ 

plies. Yet, that formulation is also an oversimplification. 

Today’s global food situation is one of acute structural imbalances. In the de¬ 

veloped countries, supply is growing far more rapidly than demand; but in many 

developing countries the situation is the reverse. Such imbalances are likely to con¬ 

tinue, thereby presenting a major opportunity for advancing food security. As al¬ 

ways, these imbalances will be punctuated by misleading short periods of weather- 

induced extreme surplus and scarcity. 

The present food security situation is more complicated than scarcity amidst 

plenty. In most of Asia and Africa, and even much of Latin America, improving 

food security requires both increasing the purchasing power of the poor and boost¬ 

ing overall food production. This is true because of the importance of food prices in 

determining the purchasing power of most low-income people, and because of the 

dominant role of agricultural production as a source of employment for the poor. 

These factors suggest the following two-pronged strategy to promote food se¬ 

curity. In the long run, efforts must be made to increase the purchasing power of 

the poor by raising the overall level of food production in the Third World. In¬ 

creased food supplies and purchasing power must be inextricably linked elements 

of any long-term food security effort. And in the short run, redistributing food 

supplies from the developed to the developing world is likely to be the best way to 

meet the more immediate food security needs of the poor. 

John W. Mellor is director of the International Food Policy Research Institute, Washington, D.C. 

Reprinted from World Development, Vol. 16, no. 9, pp. 997-1011, 1988. Copyright © 1988 by Per- 
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In the developing world, agricultural production must be stimulated through 

cost-decreasing technological change. The small farm, food production sector 

must be at the center of this effort. Food transfers from the structurally food- 

surplus nations to the structurally food-deficit nations must be achieved through 

mechanisms which boost the purchasing power of the poor, while also increasing 

the incentives to raise agricultural and food production over the long run. The gross 

instability of food availability and purchasing power of the poor must also be re¬ 

duced. This must be done without prejudicing the long-run efforts to increase the 
supply of food and the necessary purchasing power. 

To comprehend the policy needs and potentials, one must understand the under¬ 

lying nature of current global food imbalances. To achieve the policy objectives of 

food security will require complex, time-consuming development of national and 

international institutions. While food security cannot be achieved overnight, it can 
be achieved soon. 

THE STRUCTURAL BASIS OF THE CURRENT GLOBAL 

FOOD IMBALANCES 

The world does seem awash in food. Global cereal stocks in the mid-1980s were 

almost twice as large as in the mid-1970s. And, in 1985, real world cereal prices 

were down 30 percent from 1981, compared to an almost twofold increase between 

1972 and 1974. Net exports of cereals from developed to developing countries were 
80 percent larger in the mid-1980s compared to the mid-1970s.1 

Review of regional production and consumption trends provides somewhat less 

sense of the current food surplus than price and stock data. On a global basis, 

between the early 1960s and 1980s, major food crop production grew at a 2.4 per¬ 

cent annual rate, only half a percent faster than population. That margin has been 

declining in recent years—largely because of a deceleration of production in the 

developed countries. In the 1960s, food production grew 1.1 percent faster than 

population growth, while in the 1970s, production was marginally slower than the 

rate of population growth. From 1971-73 to 1981-83, food production grew more 

than twice as fast in the developing countries as in the developed countries. Of 

course, production has grown much faster than consumption in developed coun¬ 
tries and conversely in the developing countries. 

Despite the positive margin of production growth over population growth, there 

is little evidence of a decline in the numbers of malnourished and undernourished 

people in developing countries. The Food and Agriculture Organization (FAO) of 

the United Nations estimates adequate caloric standards for people. By those stan¬ 

dards it is estimated that somewhere between 340 million and 730 million people 

have inadequate diets.2 Sukhatme and others suggest that the human body has ca¬ 

pacity to adjust to caloric intakes lower than the FAO standards, leading to a re¬ 

duced estimate of people with inadequate calorie intake (Sukhatme 1977; Margen 

1978). Whatever the estimate, it is clear that levels of food intake below the FAO 
standards are closely associated with abject poverty. 
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In countries with very low average incomes and massive poverty, such as India, 

special programs for ensuring food supplies to the poor may well have reduced the 

number of people in abject poverty (Mellor and Desai 1985; Dandekar 1988). How¬ 

ever, it is notable that in India, which includes some one-third of the malnourished 

people in the world, there was no measurable trend in the proportion of rural people 

living below the poverty line. From 1956-67 to 1977-78, the proportion of rural 

people in India below the poverty line has fluctuated between 40 and 60 percent 

(Ahluwalia 1985). However, during these years the absolute number of people liv¬ 
ing in poverty increased. 

Thus, we can see that the apparent global abundance of food is the product of 

very different tendencies in the developed compared to the developing countries, 

and that the differences in consumption growth are far larger than the differences in 

production growth. What is the source of these structural differences and how 

likely are they to continue? The answers to such questions have a profound influ¬ 

ence on the choice of policies for ensuring food security to the poor of the world. 

In developed countries, the processes of technological change in agriculture 

have been institutionalized. As a result, the productivity of agricultural resources 

is continually increasing. Concurrently, because population growth is slight and 

demand is highly inelastic, consumption of food grows little or not at all. Conse¬ 

quently, in developed countries, the benefits of technological change in agriculture 

are realized largely through the continuous transfer of resources out of agriculture, 

rather than from increased consumption of food. Frictions to those adjustments are 

met by a combination of declining agricultural prices, increased stocks of food, or 

increased exports. Production growth may be retarded either by accelerating the 

flow of resources out of agriculture, or by reducing the flow of public resources for 

stimulating technological change. In general, though, while the outflow of re¬ 

sources from the agriculture of developed countries continues to be rapid, it is not 

as rapid as the pace of productivity increase.3 

The problem of surplus agricultural production in developed countries is so in¬ 

tractable because technological change is a dynamic process. The measures neces¬ 

sary to transfer resources out of agriculture require not once-and-for-all policy 

changes, but continuous adjustments. Reduced public expenditure on research in 

agriculture is one means to confront the problem, but the resulting reduction in 

competitiveness threatens farmer interests, especially if such policies are under¬ 

taken unilaterally. In any case, with the increasing shift of research to the private 

sector and continuation of competitive forces, it may be difficult for public action to 

reduce the flow of new technology. Thus, continued rapid growth in exportable 

food surplus seems inevitable. That surplus provides the basis for establishing food 

security programs which can do much to eliminate food insecurity in Third World 

countries. 

The importance of structural demand forces as a dynamic determinant of supply- 

demand balances is underlined by the record of Eastern Europe. In the 1970s and 

1980s, Eastern Europe has been a major source of demand growth for exports from 

developed countries. From 1961-63 to 1981-83, the rate of food production 
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growth in Eastern Europe was only slightly worse than in Western Europe. How¬ 

ever, within Eastern Europe food consumption has grown at a rate 80 percent faster 

than that for Western Europe. That growth has brought about an explosive rise in 

the demand for imported cereals, especially cereals for livestock feed. Eventually, 

however, that rate of growth in demand will level off, and Eastern Europe will 
cease to be a major cereal importer. 

Developing countries are still in the early stages of institutionalizing the pro¬ 

cesses of technological change in agriculture. Rates of growth in agricultural out¬ 

put are, therefore, relatively slow. Because low-income countries start in a tech¬ 

nologically backward situation, they may have short-term surges of very high 

growth rates, as they catch up with technological advances. During such periods 

food production growth rates may exceed long-term rates of growth of demand. 

Although not universally applicable, both Indonesia in the late 1970s and China in 

the early 1980s experienced such nonsustainable rates of production growth.4 

In developing countries, demand can grow rapidly—fueled by high population 

growth rates, income elasticities of demand close to unity even for the basic food 

staples, and moderately rapid income growth. Since in developing countries, in¬ 

come elasticities of demand are sharply different across income groups, overall 

growth in demand for food is particularly affected by changes in the incomes of the 
lower income groups (Mellor 1978; Alderman 1986). 

In many developing countries, the ever-increasing demand for food exceeds lo¬ 

cal production capabilities. In recent years, this has led many Third World coun¬ 

tries to import a rising share of their food requirements. Between the early 1960s 

and the early 1980s, developing countries’ share of world cereal imports increased 

from 36 percent to 46% (USDA 1987). Most striking, the 24 developing countries 

with the fastest growth rates in basic food staple production from 1961-65 to 1979- 

83 increased their net imports of food staples by 419 percent.5 In fact, the develop¬ 

ing countries are the major growth market for basic food staples. Given continued 

growth of employment and incomes, net imports of basic food staples are projected 

to increase by at least 40 million tons over the next 20 years.6 High-employment 

policies, including accelerated growth in the livestock sector with its large direct 

demand for feed and its employment driven indirect demand for food, could easily 

expand incremental imports by three times that amount.7 These latter projections 

emphasize the impact high-employment policies have in determing food security as 
well as trade potentials. 

But there is an important point in the food import record of those developing 

countries that have done well in food production growth. It is well known that the 

comparative advantage of low-income countries lies in their ability to mobilize 

large, low-productivity labor supplies for increased production. Yet less fully rec¬ 

ognized is the fact that labor supply is itself the product of two interacting mar¬ 

kets—the labor market per se and the food market (Lele and Mellor 1981). The 

high marginal propensity of the poor to spend on food requires more food to back 

up more employment. As Kumar (1988) demonstrates that additional supplies of 

food are necessary for improved labor productivity and increased demand for labor 
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by small farmers. Her study also indicates that adequate supplies of food, by reliev¬ 

ing the labor constraint, indirectly influence the decisions of small farmers to adopt 

modern technology. Thus, not just food security as a welfare objective, but food 

supplies as a productive input call attention to the present food imbalances between 
developed and developing countries. 

It follows that, for developing countries, optimal growth will be associated with 

high rates of growth of employment and greater supplies of food. The capacity of 

developed country surpluses to ensure those food supplies acts as a very positive 

force for economic growth, equity, and food security in the Third World. The im¬ 

portant fact, here, is not the concessional terms of such food supplies, but their 

elastic supply. In most cases, abundant supplies of food aid can do much to acceler¬ 
ate employment growth. 

AGRICULTURAL GROWTH AND ACCESS 
TO FOOD 

In countries in which a high proportion of employment and income is generated 

in the rural sector, an agriculture-based growth strategy provides the only pos¬ 

sibility of broad-based participation by the poor.8 Many people in the Third World 

work in agriculture. Raising the incomes of these people generates a demand for 

labor-intensive goods and services, which are typically produced in the coun¬ 

tryside.9 For example, smallholder farmers in Bangladesh and Malaysia spend 35 

and 40 percent, respectively of their increments to income on locally produced 

nonagricultural goods and services. Reardon et al. (1988) emphasize the impor¬ 

tance of nonagricultural employment in improving food security in the rural areas 

of Burkina Faso. In addition, small farmers in Nigeria spend as much as 20 percent 

of their increments to income on locally produced agricultural goods, such as vege¬ 

tables and livestock, creating additional employment opportunities in the agri¬ 
cultural sector.10 

Such incremental expenditure by the peasantry provides a structure of demand 

that facilitates capital widening to a far greater extent than alternative techniques of 

production. This places a special emphasis on smallholder agricultural production. 

If there is a high concentration of landholding among wealthy farmers, increased 

profits will go largely to imports or highly capital-intensive goods, and will not 

induce the necessary multipliers and linkages from agriculture to promote employ¬ 

ment in other sectors. Fortunately, the bulk of Asia and Africa have peasant farmer 
dominated rural sectors. 

This kind of rural-based growth—which provides increased income and em¬ 

ployment opportunities to the poor—has two essential components. First, it is 

technologically based. Agricultural output is stimulated by applying new technol¬ 

ogy that increases output per unit of input. This is important because agriculture is 

a sector particularly subject to Ricardian diminishing returns. As attempts are 

made to stimulate production, the inelastic supply of land causes the productivity 

of other inputs to decline gradually. It is the rapid growth in real incomes of the 
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farming classes that provides the effective demand for the labor of the poor, partly 

working to produce the enhanced agricultural output, but far more to produce con¬ 

sumer goods. Note that virtually all programs to increase productivity of the rural 

poor involve goods for which income elasticities are quite high (Meflor 1978). 

Throughout the Third World, the poor spend between 50 and 80 percent of their 

increments to income on food.11 Thus, any increase in food prices has a deleterious 

impact upon their incomes. The vulnerability of the poor in Asia to rising food 

prices is well known. It is now clear that the poor in Africa are also generally net 

purchasers of food and hence are also vulnerable to rising food prices. (Lele and 

Myers 1987; Reardon and Matlon 1989). Since increasing food production by in¬ 

centives such as higher prices hurts the poor, there is a special need for technologi¬ 

cal change, which provides incentives to farmers—incentives which are both po¬ 

tentially greater than those provided by higher prices and which have no negative 

impact on the poor (see Ranade, Jha, and Delgado 1988). Von Braun (1988) ana¬ 

lyzes the specific mechanisms through which cost-reducing technological change 

can be pro-poor, pro-food security. 

Second, an agriculture-based development strategy that enhances food security 

for the rural poor requires massive investment in rural infrastructure. It is in¬ 

creasingly clear that reliable all-weather transport is essential to achieving a high 

level of intensity of farming, labor input per hectare, wage rates, and rate of growth 

in nonfarm employment. Ahmed and Hossain (1987) show that in Bangladesh good 

infrastructure compared to poor infrastructure is associated with 92 percent more 

fertilizer use per hectare, 4 percent more labor per hectare in farming, 30 percent 

more nonfarm employment, and a 12 percent higher wage rate (Ahmed and Hos¬ 

sain 1987). Typically, one-third or more of the agricultural area of developing coun¬ 

tries is so ill-served with infrastructure as to be left out of these processes (Wan- 
mali, forthcoming). 

The size of the requisite investment in rural infrastructure must be quite large if 

agriculture is to become the centerpiece for any development strategy. Unfor¬ 

tunately, the investment norm in many developing countries is to neglect the coun¬ 

tryside, and to concentrate the bulk of resources in a few major urban centers and 

in highly capital-intensive industries. This inevitably leads to a very small propor¬ 

tion of the labor force working at high productivity and wage rates, with the bulk of 

the labor force contributing precious little to the development process. Such subop- 

timal strategies of development are characterized by the import substitution strat¬ 

egies endemic in Latin America, the heavy industry strategy of India and China, 

and the capital-intensive consumer goods strategy of the Philippines. 

Export-led growth typical of South Korea, if fed by massive capital inflows, can 

bring the mass of people to income levels that provide food security and may even¬ 

tually pull the rural sector along. But the countries which have done well from the 

beginning in providing food security are the ones with broad-based agricultural 

strategies, for example, Taiwan, Thailand, Malaysia, Kenya, and the Ivory Coast 

(Mellor and Johnston 1984). Such agricultural growth strategies exploit low- 

income countries’ comparative advantage, providing agricultural exports to pay for 
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commercial imports of food as well as capital-intensive intermediate products. The 

strategy indicated here varies sharply from a pure export-led strategy because, in 

the present context, demand is initially generated domestically, rather than over¬ 
seas. 

This point can be illustrated by contrasting the recent experiences of Kenya and 

Tanzania. In the 1980s, Kenya’s agricultural sector grew at an average annual rate 

of nearly 3 percent and was the primary force behind a slightly more rapid growth 

in GDP Tanzania, on the other hand, was unable to sustain a rate of growth above 1 

percent either for its agricultural sector or in GDP Growth in the incomes of 

Kenya’s poor was so rapid as to require large imports of food to sustain per capita 

consumption. Food imports grew at 6.5 percent per year in Kenya, compared to 

only 3.0 percent in Tanzania from 1970 to 1985. Kenya has been able to provide 

better food security to its people by promoting more rapid and more equitable 
growth through an emphasis on its agricultural sector.12 

If food were more scarce in the world, as in the mid-1970s, an exposition on food 

security through growth would have given greater emphasis to the need for in¬ 

creased domestic production of food as a wage good. Yet, in a world genuinely 

awash with food, such wage goods can be imported without substantially raising 

prices, and it therefore becomes important to emphasize agriculture for its broad- 

based employment and income-generating potentials. The current global struc¬ 

tural imbalances have the potential to reduce the risks of a high employment 
growth, rural-based agricultural growth strategy. 

REDISTRIBUTION OF FOOD 

In a world with large food surpluses in wealthy nations, we should not shy from 

redistribution of food as a short-run ameliorative to food security. Marginal re¬ 

distribution of income towards low-income people will not in itself achieve food 

security. A redistributive approach to short-run food security requires distribution 

of food, not just finances. Such redistribution efforts, however, face a myriad of 
problems. 

To take a simple case within a developing country, say India, if one rupee of 

purchasing power is taken away from a person in the top 5 percent of the income 

distribution it will cause a reduction, in constant prices, of 0.03 rupee in foodgrain 

consumption.13 That same rupee provided to a person in the bottom 20 percent of 

the income distribution will provide increased demand for 0.58 rupee of 

foodgrains. The one-to-one equality of financial transfers is matched by a 19-to- 

one inequality in material transfers. Thus, a marginal redistribution of income is 

profoundly inflationary in driving up food prices. In this case, what the left hand of 

society gives to the poor, the right hand of the market takes away. 

Of course, the more prosperous do reduce their consumption by the amount of 

the lost rupee. Most of this reduced consumption will be for labor-intensive goods 

and services, including vegetables and livestock. This produces reduced employ¬ 

ment opportunities—and income—for the poor. The poor lose if the physical sup- 
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ply of food is not increased, either by lower incomes from reduced employment or 

from higher prices. 

The same principles apply to transfers across nations. Financial transfers to the 

poor of poor nations will serve only to drive up the domestic price of food, unless 

these transfers are used to import food. Keep in mind that the short-run supply 

response of food production to price is slow and the long-run response is related 

more to complex institutional development. 

All of this means that direct transfer of food to the poor represents a feasible and 

potentially efficient means of achieving food security by redistributing across inter¬ 

national boundaries.14 But it is important that such food transfers actually reach the 

poor, or else prices will be depressed. Price decreases, of course, benefit the poor, 

but there is always the danger that such decreases will retard the process of tech¬ 

nological change in agriculture (Mellor 1978, 1968). 

The very elastic demand for food of the poor in developing countries offers an 

opportunity for price discrimination that is advantageous to both food producers 

and poor consumers. By selling at a lower price in the low-income market, in¬ 

creased consumption occurs that reduces supply in the high-income market where 

demand is inelastic, resulting in a higher average price.15 It should be noted that 

given the supply schedule it is advantageous to all producers, not just those in food 

aid providing developed countries. That is the theoretical basis for food aid from 

the point of view of exporters and producers. 

Let us turn to the relationship of food, purchasing power, and food security to the 

structural adjustment programs advocated by the World Bank. These adjustment 

programs are, of course, reactions to unsustainable deficits in government budgets 

and large trade imbalances. Reducing transfer payments such as food subsidies, 

and food imports helps deal with both problems. If subsidies to the poor are re¬ 

duced but the supply of food is maintained, then a significant part of the loss from 

reducing subsidies will be returned through lower prices.16 There will, of course, 

be a net loss to the poor, but not in full proportion to the subsidy reduction. The 

major damage occurs, if both the purchasing power of the poor and the supply of 

food is reduced. Then the reduction in subsidy will not be offset by lower market 

prices. The precise extent of the net loss of the poor depends on the incidence of the 

subsidy savings. The major damage to the poor occurs if both the purchasing 

power of the poor and the supply of food is reduced. Then the reduction in subsidy 
will not be offset by lower market prices. 

Food subsidies and accompanying food imports are likely to represent a substan¬ 

tial part of the budget of those developing countries which have poor agricultural 

growth records. This is because of the importance of cheap food in maintaining 

political stability in the face of little income growth. Since the subsidies will tend to 

drive up prices if imports are not increased, there tends to be a commensurate 
increase in imports. 

Because of the close interaction between incomes of the poor and purchase of 

food, the structural adjustment process may show itself in many guises, but with 

the same effect in each case. Policies of reduced government expenditure or tighter 
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monetary policy are both likely to reduce the employment and purchasing power of 

the poor. This will reduce upward pressures on food prices and thus facilitate re¬ 

duced imports, thereby closing the circle on the food consumption of the poor. Note 

that government budget imbalances and trade deficits tend to go hand in hand in the 
context of food security. 

Structural adjustment programs are likely to create another food security prob¬ 

lem for the poor. The very purpose of those programs is to accelerate growth. Such 

growth is likely to raise the incomes and purchasing power of laboring class people 

in the third through the sixth deciles of the income distribution, who have more 

human capital, in terms of family nutrition, health, and education. As long as the 

economy is essentially in labor surplus, these people will earn more and will put 

upward pressure on the price of food. If the bottom two deciles remain unemployed 

and underemployed, they will have their real incomes reduced by the higher prices. 

That seems to be precisely what has happened with structural adjustment in Sri 

Lanka. The top 75 percent in the income distribution experienced increased in¬ 

comes and food consumption, despite a drastic reduction in food subsidies; but the 

bottom 20 percent suffered a lower level of food consumption.17 Structural adjust¬ 

ment has all the appearances of working, but with a deleterious effect on the very 
poor, at least in the short run. 

Lele (1987) argues that similar problems have plagued the process of structural 

adjustment in Malawi. She makes the further point that the pace of market liberal¬ 

ization in the structural adjustment process has often outpaced the capacity to build 

institutions and to remove constraints for increasing the employment of the poor. In 

such circumstances, special efforts are needed to ensure the food security of the 
poor. 

In many cases, food aid from the developed countries can be effectively used to 

mitigate the unfavorable effects of structural adjustment on the poor. The key, here, 

is targeting such food aid to low-income people. Efficient targeting will maximize 

the extent of market expansion in response to food aid, gratifying producer groups 

in both developed and developing countries. Thus, the vital questions for food aid 

in support of structural adjustment are: (1) How can it be targeted to the poor? and 

(2) How can it also contribute positively to the process of broad-based growth? 

The two principal means of targeting food aid to the poor are food-for-work and 

food subsidies. Food-for-work is usually highly effective at reaching the most poor, 

because the work is onerous and the pay is low. While food-for-work sometimes 

misses certain classes of the poor (such as women and the infirm), it is attractive 

because it helps create the physical infrastructure needed for broad-based growth. 

In that regard, it is especially attractive in rural areas where, in general, infrastruc¬ 

ture is sorely lacking. In much of Africa, for example, the veritable lack of paved 

roads and complementary institutions presents one of the largest impediments to 
rural development. 

In considering the use of food aid to support the creation of such public works, it 

is well to remember that developing countries are currently using food as a factor of 

production (as a wage good to back up increased employment) at a grossly subopti- 
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mal level. Thus, earmarking foreign assistance in the form of food aid is biasing 

expenditures and development allocations in a direction which is initially subopti- 

mal. That may not be the theoretically most efficient way to improve the allocation 

of resources, but it is effective and correct. 

If food-for-work is to make an effective contribution to growth, it must be com¬ 

plemented by other resources—for example, materials for road surfacing and 

culverts. Ezekiel estimates that in Africa food comprises some 15 to 40 percent of 

the cost of public works (Ezekiel 1988). Ahmed and Hossain show that without 

the complement of other resources, food aid is of little productive value. In 

Bangladesh, rural roads without a hard surface are of little value, but paved roads 

enjoy a high rate of return (Ahmed and Hossain 1987). 

How to find financing to complement food aid in rural public works or other 

labor-intensive projects is a matter of institutional convenience. One solution is to 

provide some additional food aid for monetization, that is, for sale in the market. 

Such sales must not, however, reduce prices below reasonable levels. Those coun¬ 

terpart funds from sales of food aid would then be allocated to food aid projects to 

cover nonfood costs (Ezekiel and Gandhi 1987). A second solution would be to 

develop institutional ties between food aid to developing countries and the institu¬ 

tions which provide financial resources. This should be feasible between such mul¬ 

tilateral organizations as the World Food Program and the World Bank. 

Food subsidies are another means of targeting food towards the poor. They also 

have a production effect in that they should lead to a somewhat more stable and 

lower-priced labor force. Food subsidies have the effect of distorting consumption 

patterns towards food—more food is consumed at a given income level when in¬ 

come comes from food subsidies than when it comes in other forms. (Kumar 1979; 

Garcia and Pinstrup-Andersen 1987). Such distortions may or may not be desirable 

from the point of view of the poor, but are considered attractive by most donors. 

Broad subsidy schemes, the most extreme of which exist in Egypt, have im¬ 

mense costs and an immense impact on food security. In recent years, Egypt has 

spent up to 9 percent of its national income and 17 percent of its national budget on 

food subsidies. These subsidies have accounted for about 16 percent of the total 

incomes of the poorest quartile of the population.18 The level of caloric intake of 

Egypt’s poor is high in relation to international norms at that level of income. 

Food subsidies may be targeted to the poor by very general measures, such as 

choosing lower quality foods, or very specifically, by giving the poor food stamps 

or inviting them to field kitchens. Efforts at narrow targeting are more expensive in 

poor countries and those with fewer educated people to serve as administrators. It 

is all too easy for narrow targeting to become less efficient in delivering a given 

proportion of food to poor people than more generalized subsidies. 

A good example of narrow targeting is the pilot scheme in the Philippines, which 

designated low-income areas and then focused subsidy programs in these areas 

(Garcia and Pinstrup-Andersen 1987). Yet, in cases like the Philippines, as target¬ 

ing efforts narrow, they exclude more and more of both the wealthy and the poor. In 

a sense, efficiency may rise, but deprivation is likely to increase as well. 
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Bangladesh is a good example of a country using food aid to back both food-for- 

work and food subsidies. In the mid-1980s, the average value of food aid in 

Bangladesh equaled 26 percent of annual development expenditure. That provided 

a substantial quantity of food and the financial means for the government to trans¬ 

fer purchasing power to the poor. It should be emphasized that governments cannot 

quickly turn income and food redistribution programs on and off. Once programs 

are introduced even with foreign aid, governments will do their best to maintain 

them—even at very high costs to long-term development. For example, an econo¬ 

metric analysis of public development expenditures in Bangladesh indicates that 

during the period 1976 to 1985, every dollar reduction in the supply of food aid was 

followed by a reduction in public expenditures on development of as much as 18 

cents.19 Similar analysis for Egypt provides even more striking evidence of the 

extent to which governments will cut other expenditures in order to maintain food 
subsidies when foreign aid is reduced. 

INSTABILITY 

Commitment of a Third World government to food security has profound politi¬ 

cal implications. Such commitment requires a substantial reallocation of resources 

to rural infrastructure and the technical institutions of agriculture. Growth will no 

doubt be faster, but with larger, weather-induced fluctuations. Similarly, a more 

employment-oriented strategy provides political goods to a larger populace, but it 

is also subject to the vagaries of national weather and international prices. 

During the past few decades fluctuations in both food production and interna¬ 

tional prices have increased markedly. Policies of developed countries are at least 

partly responsible for these increased price fluctuations (Koester and Valdes 1984). 

The increased production fluctuations in developing countries may be partially due 

to volatility in the important input policies associated with the improved food pro¬ 

duction technology (Anderson and Hazell 1989). Whatever the cause, it is impor¬ 

tant to devise policies that reduce the burden of such fluctuations of both Third 
World governments and the poor. 

Lele and Candler (1981) draw attention to immense fluctuations in the demand 

on public food distribution systems in Africa. The predominance of rainfed agri¬ 

culture and the marginal nature of much of African agriculture results in large fluc¬ 

tuations in food production. These fluctuations affect the ability of poor rural peo¬ 

ple to co-produce food and obtain employment. Thus, security of food con¬ 

sumption cannot be separated from production stability problems. 

In theory, bilateral foreign assistance programs could play a very useful stabiliz¬ 

ing role. But bilateral assistance—and especially food aid—is itself inherently 

unstable (Lele and Agarwal 1987; Huddleston 1984). Thus, a food security orienta¬ 

tion can benefit greatly from stabilization efforts by international institutions. 

The most important and obvious international device for stabilizing food sup¬ 

plies is the International Monetary Fund’s cereal import facility. Although concep¬ 

tually a good idea, this facility has been little used since it was instituted in 1981. 
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The lack of use is ostensibly because of the absence of poor weather and other 

forces driving up food prices. Ezekiel, however, shows that a substantial number of 

countries have faced fluctuations in their food import costs and should therefore 

have been eligible to draw on the fund.20 They could not do so because of various 

constraints imposed on drawings under the scheme, including those arising from 

integration with the Compensatory Financing Facility dealing with export fluc¬ 

tuations. 

If developing countries are to be encouraged to make commitments to agricul¬ 

ture and food security, they need a facility that treats food as a special commodity, 

one that is separated from other foreign exchange needs. This calls for significant 

modification of the present IMF cereal import facility. Such modifications must 

take into account circumstances in which a country’s food aid is suddenly reduced 

and that country needs to use hard currencies for importing food. A vigorous cereal 

facility could encourage countries to take up more agriculture-oriented and more 

food security-oriented development strategies. 

Beyond the cereal import facility, there is scope for the international financial 

institutions, such as the World Bank and the major regional banks, to provide some 

stablizing effects. These actors should recognize the commitments that developing 

countries are making to long-term agricultural development and attempt to provide 

stability in the face of the shifting national emphases of the bilateral donors. This 

may require structural adjustment lending in the face of poor crop years and high 

international prices of food. It may also require attention to imports of fertilizer, 

which are so vital to technological change in agriculture but which probably cannot 
be stabilized by an IMF-type facility. 

Hay and Rukuni (1988) discuss the evolution of domestic policies in Africa to 

cope with production and price instability, including the use of domestic storage. 

Although domestic stocks are expensive to maintain, many countries use them in 

an attempt to stabilize food supply and consumption. Yet, except in situations 

where transfer costs are extraordinarily high, such as in the landlocked nations of 

the Sahel and Southern Africa, domestic storage stocks should, in general only be 

kept at a level to carry consumption in the face of sharp declines in production up to 

the time at which imports from abroad can be realized. Pinckney and Valdes (1988) 

make this point explicitly for the case of Kenya and Pakistan. Minimal use of 

stocks, of course, presumes an efficient international system for ensuring food se¬ 

curity—something not yet in place. Of course, given the human and political im¬ 

portance of food security and imperfections in private trade, it is important that 

government err on the side of somewhat larger stocks rather than on the side of 

smaller stocks. In addition, where transport costs are high, investment should be 

made to improve roads and delivery systems, in order to eliminate long-term de¬ 
pendence on domestic storage.21 

Stocking policy may be influenced not only by efforts to maintain consumption, 

but also by price-support operations for the agricultural sector. Yet, in cases where 

new technological breakthroughs combined with good weather bring large in¬ 

creases in production, such stocking efforts may prove extremely expensive. This 
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is the situation India has faced since the mid-1970s. In India, where buffer stocks 

were targeted at 10 million tons of cereals, total stocks with central and state gov¬ 

ernments were as much as 22.5 million tons in 1984 and 29.2 million tons in 1985 

(Sarma 1988). Such overstocking provides a high degree of food security for con¬ 

sumers, but at a very high cost. Over the period 1975-76 through 1979-80, the 

Indian public food distribution system incurred additional costs (received sub¬ 

sidies) ranging from 24.40 to 41.20 percent of the wholesale issue price of wheat in 

order to protect consumers from paying a wholesale market price that was only 

between 0.66 and 5.70 percent more than that issue price (Ezekiel 1984). Under 

such circumstances, food prices need to be gradually reduced. That, of course, 

does not reduce farm incomes, since they have already been raised by the new 

technological breakthroughs which reduced cost and produced large production 
increases. 

It is important that the benefits of technological change be passed on to con¬ 

sumers. If those benefits pass on quickly through multiplier effects to other sectors 

of the economy, those higher incomes will themselves serve to maintain prices only 

marginally lower than their previous level. To the extent that those processes do not 

work well or involve lags, it will be necessary for agricultural prices to decline to 

pass on the benefits more directly. Of course, providing the benefits through em¬ 

ployment is the preferred action since that raises national income. Stabilization of 

domestic prices is often necessary to supplement efforts to create employment, 

particularly in economies where poverty is widespread and targeting food sub¬ 

sidies is ineffective. 

SYNTHESIS 

The current global food imbalances present an extraordinary opportunity for 

achieving world food security. To realize that opportunity will require much intel¬ 

ligence, goodwill, and time. It will also require a number of concrete steps on the 

part of both developed and developing countries. 

There is a need for a complex set of interacting national and international institu¬ 

tions in the areas of production, infrastructure building, and financing. With a 

clear sense of such needs, these structures could be built in time to end hunger and 

food insecurity by the end of the century. Such pious hopes have been dashed in the 

past because there has not been an underlying sense of strategy and a recognition of 

the complex set of institutions that is needed. 

NOTES 

1. Data in preceding paragraph are from, respectively, Mellor 1986 and USDA 1987. 

2. World Bank 1986, pp. 1-3. Estimates vary widely according to definition of malnutrition and 

statistical techniques. Reutlinger and Selowsky (1976) have estimated that as many as 1.1 billion people 

suffer from calorie deficient diets. In light of such discrepancies, these estimates seem useful primarily 

in emphasizing that malnutrition continues to be a huge and pervasive problem in developing countries. 
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3. See Tweeten 1988 for a discussion of technological and structural changes in U.S. agriculture. 

4. Recent studies of food production in those countries include Rosegrant et al. 1987 for Indonesia 

and Stone 1987 for China. 

5. The analysis of countries with rapid food production growth appears originally in Bachman and 

Paulino 1979. L. A. Paulino, of the International Food Policy Research Institute, has provided these 

updated estimates from unpublished data derived from unpublished FAO data. 

6. Paulino 1986, table 12, p. 42. 

7. Paulino 1986, table 15, p. 62 and unpublished data from J.S. Sarma, of the International Food 

Policy Research Institute. 

8. For a detailed discussion of the impact of agricultural growth on the poor, see Mellor 1976. 

9. This fact was originally discussed in Mellor and Lele 1973. It was developed further in Mellor 
1976; see especially chapter 7. 

10. Data on Bangladesh from Ahmed and Hossain 1987, chapter 7. Data on Nigeria and Malaysia 
from Hazell and Roell 1983, table 6, p. 28. 

11. Pinstrup-Andersen 1985, table 1, p. 9. 

12. Data on agricultural and GDP growth from World Bank 1987, table 2, p. 204. Import data from 

Lele 1988, p. 40. For a full comparative analysis of Kenya, Tanzania, and Malawi, see Lele and Myers 
1987. 

13. Derived from Mellor 1978, tables 1 and 2, pp. 5-7. 

14. A number of studies analyze the impact of food aid in developing countries. See, for example. 

Singer et al. 1987, Caly 1985a, Reutlinger 1983, Sen 1983, and Schultz 1980. Maxwell and Singer 
(1979) review a number of other studies as well. 

15. The concept of food aid as a form of price discrimination is discussed in Mellor 1983 and Sri- 
nivasan 1987. 

16. For further analysis of the relationship between food security and the purchasing power of the 

poor, see Sen 1981. In that context, Mellor and Gavian (1987) and Clay (1985b) analyze the importance 
of food production on the incomes of the poor. 

17. Edirisinghe 1987, table 29, p. 48. 

18. National income and budget data from Alderman et al. 1982, table 3, p. 16. Data on subsidies as a 

percent of per capita income from Alderman and von Braun 1984, p. 41. For additional information on 

the impact of food subsidies in developing countries, see Ahmed 1979, Gavan and Chandrasekera 1979, 

George 1979, Gray 1982, Scobie 1983, Trairatvorakul 1984, and von Braun and de Haen 1983. 

19. Data in this paragraph derived from Ahmed and Hossain 1987 and Ahmed and Bernard 1987. 

20. Ezekiel 1985. For analysis of the theoretical developments leading up to the creation of the cereal 
import facility, see Adams 1983. 

21. High transport costs can seriously inhibit efforts to achieve food security through food imports. 

For an analysis in the context of the Sahelian region of Africa, see Mclntire 1981. 
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The New Macroeconomics of 
Food and Agricultural Policy 

G. EDWARD SCHUH 

Food and agricultural development policy today is carried out in a 

completely different world from that which prevailed even a decade 

or so ago. In the past, sectoral approaches were appropriate. Today, 

the food and agricultural sector can be understood only in the context 
of the larger economy, both national and international. 

A decade ago, the emphasis was on food and food self-sufficiency. Today, the 

emphasis should be on generating income streams and remaining competitive. A 

decade ago, policy makers were only just beginning to talk about international 

capital markets. Today, they cannot understand agricultural commodity markets in 

isolation from international financial markets. A decade ago, the value of a nation’s 

currency was largely ignored as an issue of domestic food and agricultural policy. 

Today, it is probably the most important price in the economy. A decade ago, a 

national perspective was appropriate. Today, food and agricultural policies must 

take account of changes in international comparative advantage. A decade ago, 

long-term changes in an economy were understood to arise from technological evo¬ 

lution and rising per capita income. Today a powerful new insight sees that rising 

per capita income has important collateral effects through the rising value of time. 

THE EVOLUTION OF AN INTERNATIONAL FOOD AND 
AGRICULTURAL SYSTEM 

One of the remarkable achievements since the end of World War II has been the 

evolution of an international food and agricultural system built on international 

trade and supported by a rapidly evolving institutional infrastructure. The key to 

this evolving system is an international trade structure that enables consumers to 
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tap supplies of food and agricultural products in almost any part of the world. This 

global trade structure has become possible because of technical and institutional 

innovations that have lowered transportation costs and made information available 

almost instantly around the world. 
As with other forms of trade, trade in agricultural products grew rapidly in the 

1970s. Virtually all countries now engage in trade of agricultural products of one 

kind or another, either as exporters or as importers, and thus are bound together in 

a common system. As a result, domestic and international policies are inseparable 

in today’s world. Developments in the international economy, generally beyond the 

reach of domestic policies, often change the articulation and effect of domestic 

policies, making them different from those originally intended. 

This system of trade has become an important means of national food security if 

and when national governments want to take advantage of it. Associated with the 

international food and agricultural system has been the virtual elimination of major 

famines except in those cases where national governments do not let the outside 

world know about food shortages or make them known too late to overcome diffi¬ 

cult transportation problems. Even in the recent African famine, the problem was 

not lack of available food in a global sense or of the means to get food to the dis¬ 

tressed areas. People perished because the international community did not know 

about the problem in time or failed to act quickly enough once it did know. 

Parallel to the evolving system of trade, an international infrastructure for the 

food and agricultural system has been evolving as well. At the end of World War II, 

this infrastructure consisted primarily of the FAO (Food and Agriculture Organiza¬ 

tion), with near universal membership, and the General Agreement on Tariffs and 

Trade among industrialized countries, its agricultural provisions honored primarily 

in the breach. Various attempts to develop international commodity agreements 

occurred during the post-World War II period but have not been notably success¬ 

ful. UNCTAD (United Nations Conference on Trade and Development), although 

it provides a forum for discussion of international commodity problems, has other¬ 

wise been of limited effectiveness. In the late 1960s, CGIAR (Consultative Group 

on International Agricultural Research) was formed to support a network of inter¬ 

national centers. Following the World Food Conference in 1974, the WFC (World 

Food Council) and IFAD (International Fund for Agricultural Development) were 

established. In the early 1980s, arrangements for financing food imports through 

the IMF Compensatory Financing Facility came into effect. 

The system still has some important deficiencies. The social science research 

institutions to parallel the international agricultural research centers are lacking 

and consist primarily of IFPRI (International Food Policy Research Institute) and 

the modest research capability of the FAO and the World Bank. These institutions 

are inadequate in the light of the rapid internationalization of the global food and 

agricultural economy and the changed conditions that development has created for 

both international trade and domestic policy making in national economies. It may 

be time to consolidate these institutions according to some well-conceived overall 

plan and to sort out what is needed and what is not functioning up to standard. 
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FOOD AND AGRICULTURAL SELF-SUFFICIENCY 

The emergence of a well-articulated international food and agricultural system 

and the potential for increasing productivity change the focus of food and agri¬ 

cultural policy. The motivating force of this policy today should not be food pro¬ 

duction per se, and above all it should not be food self-sufficiency. Lack of access 

to food by individual households is almost wholly associated with poverty and will 

have to be attacked with income- and employment-generating policies, together 

with income redistribution policies. The emphasis in agricultural development 

should be to improve the income of the rural population, which in most developing 

countries is still the main component of poverty, and to improve export perfor¬ 

mance so as to acquire the resources needed for development. 

Rising Food Production and Long-Term Price Declines 

Brown (1982, 14) echoed a theme commonly heard in discussions of the world 

food situation: “the period of global food security is over ... the worldwide effort 

to expand food production is losing momentum . . . world food supplies are 

tightening and the slim margin between food production and population growth 
continues to narrow.” 

Much of the recent debate exemplified by Brown’s comments was engendered in 

the early 1970s when international commodity prices surged. Yet neither trends in 

world food production nor those in food prices imply that the world is running out 

of production potential or that the developing countries are unable to feed them¬ 

selves, although the per capita food production data suggest a mixed and uneven 

performance. Indeed, by the end of the 1970s, the very decade which gave rise to 

so much Malthusian pessimism, food production in the developing countries as a 

whole had increased an impressive 58 percent over 1961-65, compared to 42 per¬ 

cent in the developed countries as a whole. Africa was the poorest performer. 

There, food production expanded only 32 percent during this period. Elsewhere, 

food output expanded by 75 percent in East Asia, by 73 percent in Latin America, 
and by 68 percent in West Asia. 

Even if one takes into account the rapid growth of population, the performance 

of the developing countries as a whole was still substantial. Total per capita food 

production in the developing countries was 6 percent more than in 1961-65. The 

total masks a great deal, however. Per capita food production had declined by some 

12 percent in Africa, and the increase for South and West Asia was only 8 percent. 

Bangladesh actually experienced a significant decline, and per capita production 
also declined in the Caribbean countries. 

Now, a decade after the Malthusian wave of pessimism in the mid-1970s, the 

situation could not be more different. There is a chronic food problem in Africa, 

but food production in the rest of the world is relatively abundant. Farmers in the 

United States are in dire straits as their capacity to produce has outpaced the ability 

of the market to absorb their output, especially in the face of a strong dollar and the 

interference of commodity programs with the free play of market forces. India, 
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which in the early 1970s was widely predicted to become an international basket 

case, has instead become a net exporter of cereals, with substantial potential for 

output expansion still remaining. China has emerged as an exporter of rice and 

feedgrains despite rapid short-term increases in per capita income. Brazil has 

steadily eroded the previously dominant position of the United States in the inter¬ 

national soybean market. 

The price of food is another measure of scarcity. If the demand for food were 

outpacing supply, the price of food would increase. Wheat and maize prices during 

a span of somewhat more than 100 years are plotted in figure 1. The United States 

has traditionally been a significant exporter of both wheat and maize, so in a very 

real sense, the U.S. price represents the international opportunity cost of these 

grains. The story told by this graph is a dramatic one. The real price of wheat has 

experienced a long-term decline. In constant value terms, its price in the 1980s is 

approximately half what it was 100 years earlier. This decline occurred despite the 

enormous increase in world population and significant increases in per capita in¬ 

come for many of the world’s inhabitants. The story for maize is somewhat less 

dramatic in that its decline extends over a relatively shorter period, primarily the 

period since the end of World War II. The decline, however, is no less significant, 

since maize is both a foodgrain and an input into the livestock industry for which 

demand grows fairly rapidly as per capita incomes increase. Demand for maize 

has, in fact, grown tremendously. 

The rising food production of the last two decades and the long-term decline in 

the price of foodgrains hardly point to a Malthusian crisis. To the contrary, they 

Fig.l. U.S. Wheat and Maize Prices, 1866-1981 (constant 1967 U.S. dollars per 
bushel). (Source: Martin and Brokken 1982.) 
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point to a situation of growing abundance, interrupted by short-term problems as¬ 

sociated with weather cycles, wars, and international monetary disturbances. 

The reason for rising food output and the decline in the real price of food is the 

use of new agricultural technology. The process started in Europe, Japan, and the 

United States and in recent years has been extended to the developing countries. 

The data on yield in table 1 tell a great deal of the story. In the mid-1930s, average 

yield of cereals was the same in the industrialized countries as in the developing 

countries. By the mid-1950s, average yield in the industrialized countries had 

spurted some 19 percent to 1.37 metric tons a hectare, while that in the developing 

countries stayed at its original level. By the end of the 1960s, yield in the develop¬ 

ing countries was finally beginning to increase and had risen 23 percent compared 

to the mid-1950s, but the yield in industrialized countries had spurted another 56 

percent. During the 1980s, grain yield has continued to increase around the world. 

The data on food production and productivity have far-reaching implications. 

First, they demonstrate that production of food and other agricultural products is 

not based solely on natural or physical resources. Instead, the capacity to produce 

food and agricultural products is man-made, based on science and technology, new 
knowledge, and people’s skills. 

Second, these data support optimism about the ability to feed the world’s rapidly 

growing population. An expanded food supply is based on reproducible human 

capital, not on the natural endowment of the land. In the United States, food prices 

in the early part of this century were rising as all available agricultural land was 

brought under cultivation. Moreover, as noted, grain yield was basically no differ¬ 

ent from that in countries now referred to as developing. The experience of the 

United States, Europe, Japan, and now many parts of the developing world indi¬ 

cates what can be done with proper investments in research and extension, in edu¬ 

cation and training of the rural labor force, and in the development of industries to 
supply modem inputs.1 

Third, for countries that have not made such investments, the implications are 

both sobering and hopeful. They are sobering in that output produced in countries 

experiencing rapid productivity growth is stiff competition for producers in coun¬ 

tries that have not yet experienced such productivity growth. They are hopeful in 

that late adopters of new production technology can catch up rather quickly if they 

are willing to make the proper investments. At the same time, consumers in lag- 

TABLE 1 
AVERAGE GRAIN YIELD, DEVELOPING AND INDUSTRIALIZED COUNTRIES 

(METRIC TONS PER HECTARE) 

Group 1934-38 1952-56 1967-70 1981-83 

Developing countries 1.15 1.15 1.41 2.01 
Industrialized countries 1.15 1.37 2.14 2.67 

Source: FAO data. 
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ging countries can benefit from the technological advances elsewhere if those 

countries play to their own prevailing comparative advantage and earn the where¬ 

withal to have their food produced elsewhere. In any case, consumers worldwide 

can benefit and have benefited from the technological progress that has occurred to 

date. 

Finally, this analysis points to the poverty or income dimension of the food prob¬ 

lem, which has both a production and an income distribution dimension. Building 

agricultural research capability is no less important than in the past, but the per¬ 

spective should be one of producting new income streams rather than producing 

food itself. That will give a very different commodity mix emphasis, with cash, 

export, and raw material crops emerging to be as important as food crops. 

CHANGES IN THE INTERNATIONAL MONETARY SYSTEM 

No part of the international system has experienced more change than the inter¬ 

national monetary system, nor is there any part of the system for which the changes 

are more significant. The system is now huge. Recent estimates are that interna¬ 

tional financial flows are running at a level of approximately $40 trillion a year, 

while the flow of international trade amounts to approximately $2 trillion a year. 

Clearly, financial flows dominate the international system and swamp international 

trade as a factor influencing the value of national currencies in foreign exchange 

markets. 
Parallel to this has been the shift beginning in 1973 from the Bretton Woods 

system of fixed exchange rates to a system of bloc-floating, with major currencies 

floated relative to each other, but with a large number of individual currencies 

pegged to the major floating currencies. 

The emergence of a well-integrated international capital market and the shift to a 

system of block-flexible exchange rates significantly changed the way in which 

monetary and fiscal policies affect national economies. International capital flows 

influence the economies of countries with flexible exchange rates by inducing 

changes in the value of their currencies. These changes in exchange rates in turn 

shift resources among export- and import-competing sectors and nontraded sec¬ 

tors. For countries in which agricultural commodities are important tradables, ag¬ 

riculture has to bear a large share of the burden of adjustment to changing mone¬ 

tary conditions, with incentives to expand output as conditions in domestic money 

markets ease and to contract output as domestic monetary conditions tighten. The 

important change from the old fixed exchange rate system is that it is changes in 

foreign demand and foreign supply that force adjustments in the agricultural sector, 

not changes in the domestic cost structure of agriculture. 

Another change in the international monetary system was the significant in¬ 

crease in monetary instability that started about 1968, the same time that agricul¬ 

ture in many countries became quite sensitive to changes in monetary conditions. 

The result has been a significant increase in instability in international commodity 

markets. Since this instability comes from shifts in foreign demand and supply 
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rather than domestic conditions, it changes the instruments policy makers can use 

to deal with it. Stability in monetary and fiscal policy is now much more important 

than grain stocks or reserves as a means to create stable market conditions. 

The emergence of a well-integrated international capital market and the shift to 

flexible exchange rates also established a strong link between financial markets and 

commodity markets. Somewhat of a link has always existed, since conditions in 

money markets influenced the cost of carrying stocks. In today’s configuration, 

however, the link is through the exchange rate and its impact on the competitive 

position of domestic agriculture in international markets. Realignments in ex¬ 

change rates are reflected immediately in the price of tradable commodities, inde¬ 

pendently of what is happening on the supply side. This creates very different pol¬ 

icy choices and dilemmas than when the price is fluctuating because of changes in 
supply. 

The emergence of a well-integrated international capital market with the shift to 

flexible exchange rates complicates agricultural policy in a number of additional 

senses. For instance, minimum price and price support policies become much 

more difficult to manage. If domestic prices are fixed, realignments in exchange 

rates that have little to do with the underlying conditions of agricultural supply and 

demand will influence how competitive tradable agricultural commodities are in 

foreign markets, with dramatic short-term implications for domestic markets. 

These disturbances are further complicated when countries that are large in a trade 

sense are subject to these same conditions. The role of the United States in the 

international grain and soybean markets is a perfect example. The significant de¬ 

cline in the value of the U.S. dollar in the 1970s caused the price of these com¬ 

modities to decline in terms of other currencies, thus causing the quantity imported 

by other countries to increase and U. S. exports to increase as well. This had impor¬ 

tant dampening effects on the agricultural sectors of other countries, independently 

of whether they were export competitors or importers. By the same token, the rise 

in the value of the dollar in the early 1980s led to higher prices of these same com¬ 

modities in terms of the currencies of other countries. The United States’ share of 

these markets has declined significantly, and the price in other countries has risen. 

This effect has been exaggerated by the rigidity of the United States’ support level, 

but that only further emphasizes the significance of international interdependence. 

The agriculture of other countries is affected not only by U.S. monetary and fiscal 

policies and the changes in the value of the U.S. dollar but also in important ways 

by the domestic commodity policies the United States implements. 

To the extent that national governments isolate their domestic agricultural sec¬ 

tors from international markets, some of these external forces may be attenuated, 

but the extent to which domestic sectors can be isolated is deceptive. Realignments 

in exchange rates can bring about implicit changes in domestic relative prices even 

though domestic and border prices are fixed in relative terms. This can alter the 

domestic conditions of supply and demand. Consider a country that pegs its cur¬ 

rency to the value of the U.S. dollar. If that country is either an exporter or an 

importer of agricultural commodities, its agriculture will benefit from a decline in 
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the value of the dollar. It will not benefit relative to the United States, of course, but 

relative to the agriculture of countries whose currencies are rising against the dol¬ 

lar. This includes the agriculture of all those countries that have the value of their 

currencies pegged to the value of other major currencies. The reverse occurs when 

the value of the dollar rises, again with important resource allocation effects in 

these other countries. 

Finally, there is the whole issue of international commodity agreements in the 

context of a flexible exchange rate system. In the new configuration of the interna¬ 

tional economy, with flexible exchange rates and well-integrated capital markets, 

such agreements now appear infeasible. Typically, such agreements involve some 

attempt to support prices in U.S. dollar terms at some agreed-to level, and some 

means of enforcing that price, by international marketing quotas, imposed produc¬ 

tion adjustments, or both. Under the fixed exchange rate system, such an agree¬ 

ment was at least feasible in principle. Under a flexible exchange rate system it may 

not be feasible at all, and with a system of bloc-floating it may be well nigh impos¬ 

sible. Exchange rate realignments induce changes in the domestic prices within 

member countries. This influences the quantity exported or the quantity imported. 

More generally, it makes it difficult for some countries to comply with the provi¬ 

sions of the agreement, while creating in other countries very strong pressures to 

cheat or break out of the cartel. 

There are those, of course, who would like to abandon the present flexible ex¬ 

change rate system because of its perceived instability and go back to the old fixed 

exchange rate system. That would not be possible, even if it were desirable, unless 

one were willing to give up all the advantages of a well-integrated capital and fi¬ 

nancial market and the benefits from trade. The shift to a system of flexible ex¬ 

change rates in 1973 was nothing more than a tacit recognition that exchange rates 

could no longer be fixed. Recent attempts to influence the value of the dollar by 

coordinated and massive central bank interventions have illustrated the difficulties 

of influencing exchange rates and confirmed the decisions taken in 1973. 
This is not to say the system cannot be improved. That will require either that the 

IMF become an international central bank, that the United States manage its mone¬ 

tary policy as if it were that international central bank, or that there be a great deal 

of policy coordination among national economies. Part of the present problem 

arises from the fact that the industrialized countries have never given the IMF re¬ 

sources commensurate with its originally assigned objectives, while the United 

States has managed its monetary policy primarily as if it were a closed economy 

when, in fact, since the world is on a dollar standard, the United States is in reality 

the central banker for the world. 
The conditions now unfolding in the international monetary system are cause for 

serious concern. The rapid growth in barter and countertrade indicates that the 

international economy is facing a serious liquidity crisis. The emergence of the 

United States as a debtor country will have major exchange rate and monetary 

implications. Already it has led to a decline in the value of the dollar. Under cir¬ 

cumstances that are quite feasible, the decline could be significant. The result 
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could well be enormous shocks to international commodity markets, to world agri¬ 

culture, and to the international economy as a whole. 

DEVELOPMENTS IN THE SYSTEM OF 
INTERNATIONAL TRADE 

Developments in the system of international trade are almost as far-reaching as 

developments in the international monetary system, and almost as poorly per¬ 

ceived and understood. In part this is because of the tendency to consider interna¬ 

tional economic intercourse as a real trade phenomenon without fully appreciating 

the significance of the international capital market. 

Much of the debate about the current United States trade deficit illustrates the 

failure to understand the new system. It is popular to predict that the value of the 

dollar should soon decline because the United States is running a large trade defi¬ 

cit. In point of fact, of course, the United States has a large trade deficit because the 

dollar is strong, and the dollar is strong because of what is happening in the inter¬ 

national capital market. The emergence of the United States as a major debtor 

country is far more likely to have an effect on the value of the dollar than what 

happens on the trade account because financial flows are so much larger than trade 

flows. 

The emergence of a well-integrated capital market and the shift to a system of 

bloc-floating exchange rates has significantly altered the constraints faced by indi¬ 

vidual nations as they attempt to develop their economies. At the same time, it 

provides them with new means and opens new development opportunities, but 

within significant new limitations on international trade policies. 

Consider events in the international economy these last three to four years and 

the dilemmas they present to both developed and devloping countries. To service 

and repay past debts, the developing countries have to provide a surplus on their 

trade account. That surplus implies a deficit in the trade accounts of the developed 

or previously capital-exporting countries, which for the most part the United States 

has been supplying. For these countries, however, the deficit on the trade account 

implies that they are capital importers, as illustrated by recent U.S. experience. 

This, in turn, pulls much-needed capital away from the developing countries. 

The opportunities, constraints, and dilemmas are real. Developing countries 

now have a well-developed capital market they can access for development pur¬ 

poses. Yet if they are to repay that debt and remain good risks for further borrow¬ 

ing, they have to improve their export performance. This forces them to turn out¬ 

ward in the configuration of their economies, to implement policies that use their 

resources more efficiently, and to develop productive export sectors. It also implies 
expanded international trade. 

Paradoxically, the present crisis in international financial markets may be the 

harbinger of a brighter future for agriculture in many of the countries most affected 

by the crisis. Policy makers will be forced to realign their exchange rates to bring 
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their external accounts in line to service and eventually to pay off their debts. They 

will also have to reduce the import subsidies that have caused food imports to grow 

so rapidly in some developing countries.2 Overvalued currency has probably been 

the single most common policy distortion among developing countries, and the 

degree of overvaluation is substantial. The implicit export tax from overvaluation 

of the currency alone in Brazil, for example, ranged from 22 to 27 percent between 

1954 and 1966 (Bergsman and Malan 1971; Bergsman 1970). The recent floating of 

the Mexican peso provides another example of how overvalued currencies often 

are. Little wonder that the agriculture of these countries has done so poorly. Little 

wonder also that countries imposing such distortions shift from being net exporters 

of food to being net importers. After all, the overvalued currency is an implicit 

import subsidy as well as an implicit export tax. 

Trade and exchange rate policies, the main instruments by which governments 

have intervened to influence food and agricultural prices, have played a major role 

in shifting the domestic terms of trade against agriculture. The failure to address 

the effects of trade and exchange rate policy on the domestic terms of trade is ironic 

in light of the importance the developing countries have attached to the external 

terms of trade. At the very time many of these countries issued complaints about 

declining external terms of trade and lack of export opportunities, they have se¬ 

verely overvalued their currency in foreign exchange markets, levied export taxes, 

and imposed complicated licensing provisions to limit exports. The net effect of 

these policies has been to divert agricultural output away from viable export mar¬ 

kets and to the domestic market. To put it succinctly, limitations on external mar¬ 

kets have in important respects been self-imposed.3 

The developed countries that have been supplying loan capital to developing 

countries in the past are faced with no less serious policy dilemmas than the debtor 

countries. If the developed countries want their past credits to be repaid, they must 

be willing to accept imports from the debtor countries. This places great stress on 

the traditional sectors of the developed countries, forcing significant restructuring 

and greater efficiencies in their economies as well as those of the debtors. This is 

burden sharing at its best, but it is painful for all concerned. 

The international economy has been passing through an enormously stressful 

period. It has accommodated two petroleum crises in the 1970s, suffered from mis¬ 

guided policies in developed and developing countries alike, and learned to live 

with the system of bloc-floating exchange rates and a burgeoning international cap¬ 

ital market. As the international economy recovers from this difficult period, indi¬ 

vidual countries will have choices to make at the margin between increasing ex¬ 

ports or importing capital, and between exporting capital and accepting more 

imports. In the process, pressures for expanded trade and further integration of the 

international economy will be great. 

One of the major implications of this analysis is the importance of general trade 

liberalization if international adjustment burdens are to be truly shared. Another is 

the need for symmetry in conditionality and insistence on policy rationality among 
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the developed countries. Developing countries will not benefit from their domestic 

policy reforms if the developed countries are unwilling to accept their exports and 

at the same time supply capital as the demand for it grows. 

Changes in International Comparative Advantage 

Probably at no time in modern history have such powerful forces been acting to 

change international comparative advantage. In the case of world agriculture, there 

is the growing capacity to produce a modem technology adapted to developing 

countries, particularly those in the tropics. An important part of this capacity is the 

CGIAR network of 13 research centers. Of even greater importance is the growing 

research capacity in many developing countries. India and Brazil are outstanding 

examples, but many others exist. 

Another factor that has great potential to change international comparative ad¬ 

vantage in agriculture is the new biotechnology. It is not clear whether this new 

potential source of technological breakthroughs will benefit developed or develop¬ 

ing countries the most. It is likely, however, that this new technology will prove 

highly transferable, with potentially great effects in the developing countries. For 

example, a new hormone ready to be adopted in the United States promises to 

increase a dairy cow’s milk production by 40 percent. This hormone ought to be 

highly transferable. 

The rapid diffusion of modern poultry technology is also transforming interna¬ 

tional agriculture and altering international comparative advantage. Poultry pro¬ 

duction is a relatively easy way for a country to upgrade the quality of its diet as per 

capita income increases. An expansion of this sector gives rise to a strong derived 

demand for feedgrains. As economic development proceeds, therefore, there likely 

will be a relative shift away from foodgrains as a source of food, with feedgrain use 

making possible additional value added from local labor and pasture resources. 

These examples suggest that a worldwide surge in agricultural technology is un¬ 

der way. That surge can bring enormous benefits, but it can also cause serious 

adjustment problems. The need to transfer labor out of agriculture will probably be 

quite great. When agriculture makes up a large part of the economy, managing this 
adjustment is not easy. 

In the industrial sector, the big news is the newly industrialized countries that 

have already penetrated the developed countries with their exports and forced sig¬ 

nificant restructuring of their economies. Manufacturing is declining and the ser¬ 

vice sector is growing. Now, a new round of exporters is coming on the scene, 

including China, India, Pakistan, and the Philippines. The shocks to trade patterns 

as important industrial sectors shift from one country to another can be great. 

The service sector is probably the least understood sector of the international 

economy. International trade in services is growing rapidly and can be expected to 

continue to grow in the future. The service sector probably will be the comparative 

advantage of the developed countries in the decades ahead. 

In today’s world, comparative advantage is increasingly influenced by human 
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capital and less and less by the underlying endowment of physical resources. This 

is a problem for those countries that lag in developing their stock of human capital, 

but it holds out the promise that in the future countries can, within limits, make 

their comparative advantage whatever they want it to be. This is not to say that 

national governments should ignore the principles of comparative advantage when 

they design their development policy. To the contrary, it is the only viable principle 

as long as efficiency is important. It is to say that the traditional concept of com¬ 

parative advantage has to be broadened to include the concept of human capital, 

and that countries do not have to accept their “original” resource endowment as a 

basis for their future comparative advantage. Moreover, it implies that investment 

policy designed to augment and shape a nation’s stock of human capital is a more 

viable way to alter and improve its comparative advantage than protectionist mea¬ 

sures, which distort resource use and reduce the ability to compete in the interna¬ 

tional economy without at the same time building a strong basis for longer-term 

economic development. 

As new agricultural technology becomes increasingly important to agricultural 

change, individual cultivators must have greater knowledge about opportunities, 

management choices, and markets, with obvious implications about the education 

they must receive. Countries will need a whole stock of middle-level workers to 

provide such services as input and output marketing. Outside agriculture, coun¬ 

tries will need an increasingly well-educated work force if they are to take advan¬ 

tage of international trade to energize economic growth. In the case of training the 

high-level cadres needed for modernization, and in the case of developing the ca¬ 

pacity for agricultural research, the resources needed are modest, but the gestation 

period is long. Most countries need significantly improved human capital services 

if they are to compete effectively in international markets. These include the ca¬ 

pability to analyze trade opportunities, a market information system to give private 

decision makers an improved basis for decision making, and improved means by 

which participants in risky markets can transfer that risk to other members of the 

society through futures markets for commodities and foreign exchange and through 

marketing instruments, such as warehouse warrants. 

Changes in International Competitive Advantage 

Competitive advantage is what is left after policy interventions by governments 

have had their effect on national economies. Government policies can suppress 

underlying comparative advantage or they can distort it away from what underlying 

conditions of supply and demand would imply. The exchange rate can have the 

same effect. In the absence of large international capital and financial markets, 

exchange rates were important reflections of underlying comparative advantage. 

Today, they are more properly a part of competitive advantage, since changes in 

exchange rates induced by capital and financial flows can distort the extent to which 

underlying comparative advantage is expressed. Capital flows may reflect differ¬ 

ences in savings rates as much as conditions of trade. Until institutional means are 
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developed to create stable international monetary conditions, large shifts in com¬ 

petitive advantage may be expected in response to large swings in the relative 

values of national currencies. 
The international debt crisis that is causing many countries to undertake signifi¬ 

cant reforms of domestic economic policies is bringing about major shifts in com¬ 

petitive advantage. Subsidies are being phased out, export taxes and other discrim¬ 

inations against exports are being reduced, and exchange rates are being realigned 

to more realistic levels. These reforms will have major impacts on trade flows in the 

future. 
The manner in which protection is provided to domestic industries has changed 

significantly over the last 10 to 15 years. Tariff protection has declined as a conse¬ 

quence of multilateral trade negotiations, at least among Western industrialized 

countries, and nontariff barriers have become more significant. In addition, new 

forms of protectionism have arisen in the form of voluntary export agreements, 

semicartel arrangements, and various orderly marketing arrangements. These 

newer forms of protectionism distinguish themselves by being selective and focus¬ 

ing on one or a small group of countries, by tending to be self-limiting, and by 

rewarding countries that practice restraint in their exports with economic rents of 

various kinds. Their negative aspects are that they compensate foreign and domes¬ 

tic producers at the expense of domestic consumers. These selective forms of pro¬ 

tectionism are likely to proliferate in the years ahead as the export imperative 

spreads worldwide. They are an aspect of trade policy that will increasingly have to 

be taken into account as pressures for exports grow. 

Fortunately, the growth of international trade worldwide since the end of World 

War II has created valuable vested interests against protectionism and in favor of 

trade liberalization. Protectionist initiatives are tempered by the threat of retalia¬ 

tion as country after country finds it has as much to lose as to gain from the spread 

of protectionism. This, more than anything else, explains the relative success in 

staving off protectionism despite enormous realignments in real exchange rates and 

the emergence of strong new competitors. An important phenomenon that prom¬ 

ises to strengthen further these forces against protectionism is the growth in sub¬ 

sector integration across national boundaries. As industries become more interna¬ 

tional in scope, they generate multicountry forces in favor of freer trade and against 
protectionism. 

It is not well recognized that the new system of bloc-floating exchange rates 

means there are smaller national gains from protectionist measures of any kind. 

Both protectionist measures and export subsidies lead to changes in exchange 

rates. The exchange rate realignments may help spread the burden of adjustment in 

the domestic economy, but the nation as a whole still has to bear the adjustment. 

The ability to dump problems abroad, as under the old fixed exchange rate system, 
is no longer available. 

These new dimensions to trade policy are important both in shaping food and 

agricultural development policy and in shaping economic policy more generally. 
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CONCLUSION 

Food and agricultural development policy in most countries has traditionally 

been shaped in the narrow confines of sectoral policy, neglecting other sectors of 

the economy, other aspects of economic policy, and often the international econ¬ 

omy. In today’s world, that is no longer a sound approach. Policy makers must pay 

attention to the poverty and income distribution implications of food policy, not 

just the production implications. The changing international economy, as well as 

altered concepts of what properly should be paramount in shaping food and agri¬ 

cultural policy, have changed significantly the context policy makers face as they 

address the complex challenges of improving the welfare of their people in the 

decades ahead. 

NOTES 

1. See Bonnen, chapter 15 in this volume.—Ed. 

2. See de Janvry and Sadoulet, chapter 28 in this volume.—Ed. 

3. See Myint, chapter 13 in this volume.—Ed. 

REFERENCES 

Bergsman, Joel. 1970. Brazil: Industrialization and Trade Policies. London: Oxford University Press. 

Bergsman, Joel, and PedroS. Malan. 1971. “The Structure of Protection in Brazil.” In The Structure of 

Protection in Developing Countries, by Bela Balassa and associates. Baltimore: Johns Hopkins 

University Press. 

Brown, Lester R. 1982. “Global Food Prospects: Shadow of Malthus.” Challenge (January-February). 

Martin, Michael V., and Ray F. Brokken. 1982. GrainPrices in Historical Perspective. St. Paul: Univer¬ 

sity of Minnesota Department of Agricultural and Applied Economics. 



8 

The Political Framework for 
Agricultural Policy Decisions 

ROBERT H. BATES 

T. W. Schultz once stated, “Once there are investment opportunities 

and efficient incentives, farmers will turn sand into gold” (Schultz 

1976, 5). Schultz and others are quick to point out that governments 

in the developing areas often provide distorted economic incentives 

and that their agricultural policies constitute a major reason for low levels of food 

production. I shall draw on my earlier work (Bates 1981) to discuss why govern¬ 

ments act as they do. 

Agricultural policy can be defined as the set of decisions taken by governments 

that influence the prices farmers confront in the markets which determine their 

incomes. The level of farm revenues is determined in part by the prices at which 

sales are made in markets for agricultural commodities. The prices which farmers 

must pay for farm inputs help to determine their costs and thus, in combination 

with revenues, the money value of their incomes from farming. And the real value 

of farm incomes, in turn, is determined by the prices which farmers must pay for 
consumer items. 

THREE APPROACHES TO POLICY ANALYSIS 

Research throughout the developing world suggests that governmental policy 

tends to be antithetical to the interests of most farmers. Governments tend to lower 

the prices farmers receive for produce. They tend to shelter domestic manufac¬ 

turers from meaningful levels of economic competition originating both at home 

and abroad, thereby raising the prices farmers must pay for consumer items. And, 

while governments often subsidize the price of farm inputs, these subsidies tend to 

be captured by the larger farmers. The incomes of most fanners are thus adversely 

affected by the agricultural policies of Third World governments. 

Governmental policies thus tend to weaken production incentives for farmers. 

Robert H. Bates is Henry R. Luce Professor of Political Economy, Duke University. 

Originally titled “The Political Framework for Price Policy Decisions.” Reprinted from Food Policy: 

Frameworks for Analysis and Action, edited by Charles Mann and Barbara Huddleston, by permission 
of Indiana University Press and the author. 
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When governments do emphasize production, moreover, they attempt to secure 

higher output by building projects rather than by raising prices. And when govern¬ 

ments do offer positive incentives for increased production, they tend to do so by 

lowering costs rather than by increasing gross revenues, that is, by subsidizing the 

prices of farm inputs rather than by raising the prices of commodities. 

Why do Third World governments tend to adopt these kinds of policies? There 

are several approaches to explaining the behavior of governments, and I will review 
three of them. 

Maximizing Social Welfare 

The first explanatory approach is the one most often adopted by economists. It 

treats governments as agencies whose job is to maximize the social welfare; public 

policy is viewed as a set of choices made by governments to secure society’s best 

interests. In poor societies, this approach holds, the social interest is best served by 

development, and the behavior of governments is analyzed in terms of its impact on 

this overriding objective. 

There are many problems with this approach. One is its lack of explanatory 

power. Its basic method is to account for the behavior of governments in terms of 

social objectives. But a given objective can often be secured through a variety of 

policy instruments, and noting the underlying objective of a policy program often 

does not account for the particular choice of instrument. To secure increased food 

production, for example, governments could pay higher prices to farmers expend¬ 

ing the same amount of resources as on food production projects. Under most cir¬ 

cumstances, the former would be the more efficient way of securing this social 

objective, but the latter is more often chosen. Noting the social objectives of gov¬ 

ernment does not account for this systematic bias in governmental policy. 

Not only does the approach possess low explanatory power, but when it does 

make strong predictions, it is often wrong. For example, governments want low- 

priced food. In the name of this objective, they often strive to impose low food 

prices. But this choice of policy instrument weakens economic incentives, result¬ 

ing in lower production and higher food prices. The instrument chosen thus pro¬ 

duces an effect precisely opposite to that desired. The objective thus cannot be 

cited as its cause. 
In response to problems such as these, policy analysts often invoke other consid¬ 

erations. They treat the failure of particular governmental policies as “mistakes” 

and call for “more information” or “better training” for decision makers; or they 

note that governments often have multiple, often conflicting objectives and so treat 

the failure to maximize one set of objectives as evidence of efforts to optimize a 

larger, more complex set. Both responses represent efforts to preserve the welfare- 

maximizing model of policy formation. 

The deeper problem is that unless one is prepared to treat a government as a 

single, unitary actor—that is to treat it as a single decision maker, be it a planner or 

a dictator—it is impossible to secure from a government a coherent statement of its 

objectives that possesses even the most limited set of desirable properties. In this 
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area of policy analysis, the Nobel Prize-winning work of Theodore Schultz (1976) 

should be coupled with that of Kenneth Arrow (1951). Any approach that treats 

govenments as agencies for maximizing the best interests of society should be re¬ 

garded as a normative enterprise rather than as an effort at explanation. 

Policy as a Bargaining Outcome for Private Pressure Groups 

The pluralist view of policy formation provides an alternative to the assumption 

of welfare maximization. According to this approach, governments do not pursue 

transcendent social interests; rather, they respond to private demands. Public pol¬ 

icy is regarded as an outcome of political competition among organized groups. 

In applying this approach to agricultural policy, we can note forces that shape 

both the demand and supply of pricing policies. On the demand side, what is strik¬ 

ing is the intensity of the pressures for low-priced food. One reason is clear: be¬ 

cause urban consumers in the less developed countries are poor, they spend much 

of their incomes on food. In Africa, for example, urban consumers often spend 

between 50 and 60 percent of their disposable incomes on food. Changes in the 

price of food therefore make a major impact on the economic well-being of urban 

dwellers, and they pay close attention to the issue of food prices. 

Another reason is that urban consumers possess the capacity forcefully to regis¬ 

ter their preferences on the body politic. Urban consumers are geographically con¬ 

centrated and strategically located. Because of their geographic concentration, 

they can be organized quickly; and because they control such basic facilities as 

transport, communications, and public services, they can impose deprivations on 

others. They are, therefore, an influential force in politics. 

The demand for low-priced food is powerful, moreover, because it can form the 

basis for the formation of coalitions. It is not only the worker who cares about the 

price of food; it is also the employer. Employers care about food prices because 

food is a wage good; with higher food prices, wages must rise and, all else being 

equal, profits fall. Governments care about food prices not only because they are 

employers in their own right but also because as owners of industries and promot¬ 

ers of industrial development programs they seek to protect industrial profits. In¬ 

dicative of the significance of these interests is that in Africa, at least, the unit that 

sets agricultural prices often resides not in the ministry of agriculture but in the 
ministry of finance or commerce. 

When urban unrest begins among food consumers, political discontent often 

rapidly spreads to upper echelons of the polity; it comes to include those whose 

incomes come from profits, not wages, and those in charge of major bureaucracies. 

Political regimes that are unable to supply low-cost food are seen as dangerously 

incompetent and as failing to protect the interests of key elements of the social 

order. In alliance with the urban masses, influential elites are likely to shift their 

political loyalties and to replace those in power. Thus it was that protests over food 

shortages and rising prices formed a critical prelude to the coup that unseated 

Busia in Ghana and led to the period of political maneuvers and flux that threatened 
to overthrow the government of Arap Moi in Kenya. 

Many of the factors which account for the potency of the demand for low-priced 
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food suggest why it is not countered by equally strong demands by producers. A 

prime factor is the cost of organization: while low for urban dwellers, it is high for 

farmers, who are more numerous and widely scattered. Another is the lack of natu¬ 

ral allies, particularly at the upper reaches of the polity. While the ties between 

governments and rural producers are close in some developing areas, they tend not 

to be in Africa, and this situation may account for the relatively more adverse set of 

pricing policies which have been adopted by governments in that continent. 

Also important are the factors affecting the supply of public policy. One such 

factor is the quantity of public resources. A lower bound is placed on low-priced 

policies by the government’s capacity to make up for domestic food shortages; for¬ 

eign exchange constraints, for example, place limits on food imports. Another fac¬ 

tor is the character of the nation’s political institutions. Where Third World govern¬ 

ments are subject to competitive elections, for example, the evidence suggests they 

are more sensitive to rural interests, for farmers constitute a political majority in 

many developing countries. Where there are representative assemblies whose 

members are accountable to constituencies, then, once again, political pressures 

will arise for the provision of favorable policies for farmers, for farm districts tend 

to outnumber urban constituencies in most developing areas. These representative 

institutions—elections and assemblies—help to offset the anti-farmer bias inher¬ 

ent in pure pressure group politics, as discussed above. At least as important as 

representative institutions, however, are bureaucracies, particularly those that reg¬ 

ulate agricultural markets. Once formed, such bureaucracies secure the resources 

to reward politicians and thereby come to perpetuate the programs they administer. 

The agencies in charge of markets accumulate political power, and their vested 

interests in the government’s agricultural programs help to perpetuate these policy 

commitments even in the face of clear evidence that the policies have failed. 

Clearly, in understanding agricultural policies, we need to know more about these 

agencies. 

The primary strategy of the pluralist approach, then, is to look at the factors that 

influence the way in which public demands are processed into public policy. From 

the pluralist viewpoint, the problem of government is the problem of representa¬ 

tion. Viewed in this light, the limitations of the approach become obvious, for in 

agricultural policy a very small subset of relevant interests receives representation. 

A third perspective is required—one that explains how governments get away with 

institutionalizing the interests of political minorities. In nations where commonly 

over 50 percent of the gross domestic product and over 70 percent of the labor force 

are in agriculture, how can governments remain in power while maintaining agri¬ 

cultural programs which violate the interests of most farmers? 

Using Public Policy to Retain Political Power 

The third approach views governments as agencies that seek to stay in power. It 

underscores the features of agricultural programs that let governments organize 

political followings and disorganize political opposition, particularly in the rural 

areas. This approach—which for want of a better term we can label a hegemonic 

approach to policy analysis—also stresses two general points: that economic inef- 
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ficiency can be politically useful and that government-controlled markets can be 

employed as instruments for political power. Economically suboptimal programs, 

in short, can be politically attractive. 

An approach that stresses the role of public policy as a means of retaining politi¬ 

cal power is useful in explaining several otherwise puzzling aspects of agricultural 

policy. In seeking increased food production, for example, governments often favor 

project-based policies over price-based policies. We have already seen that price- 

based policies can be politically costly—they are resisted by urban interests— 

but what is also important is that price-based policies offer few political benefits 

to governments attempting to organize support in the rural areas. For the benefits 

of higher prices can be reaped by both the supporters and the opponents of gov¬ 

ernments in power. Projects, however, can be targeted; their benefits can be con¬ 

ferred on those who support the government and withheld from political oppo¬ 

nents. Project-based programs thus often provide superior resources to those who 

seek to organize the rural areas. 

Another example illustrates the same point. In seeking increased food produc¬ 

tion, governments appear far more willing to manipulate incentives by manipulat¬ 

ing prices in a way that lowers farm costs than in one that increases farm revenues. 

We have already discussed one reason for this: the high political costs and low 

political benefits of offering higher prices for agricultural commodities. Another 

reason is that subsidy programs create resources for organizing. When govern¬ 

ments lower input prices, private sources of supply withdraw from the market, 

levels of demand increase, and there is excess demand at the government prices. 

Under such circumstances, markets do not clear, and those in charge of the farm 

input program achieve the capacity to ration. Those in charge can then employ the 

program to build an organization. They can target the program’s benefits to the 

politically faithful and withhold them from political opponents. They can also use 

the program to disorganize. In Ghana, for example, a chief means of breaking the 

resistance by cocoa farmers to the government’s low cocoa prices following self- 

government was the politicization of farm input programs and the distribution of 

subsidized farm inputs through the politically loyal faction of farm organizations. 

Combined with outright coercion, the political manipulation of the supply of farm 

inputs made it in the private interest of farmers to support a government whose 

agricultural programs, taken as a whole, violated the interests of agriculture. 

Market intervention creates the capacity for political organization in other ways. 

When governments maintain bureaucracies to lower farm prices, for example, they 

can use regulated markets to build political machines. Those in charge of the mar¬ 

ket can selectively grant rights of entry into it, and those who reap the economic 

rewards from access to the artificially cheapened commodities become their clients 
and supporters. 

SUMMARY 

I have moved away from a form of analysis which views policy as the result of 

efforts to maximize the social welfare. I have moved instead to a set of approaches 
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that looks at public policy as a solution to political problems. The general theme of 

this chapter, then, is that politicians are rational actors, but they are solving prob¬ 

lems that do not take a purely economic form. What appear as economic costs may 

often offer political benefits: noncompetitive rents or inefficient projects, for exam¬ 

ple, may be politically attractive in that they offer tools for building loyal or¬ 

ganizations. 

What economists may evaluate as bad policy, then, is not necessarily the result 

of poor training, obduracy, or other deficiencies on the part of policy makers. 

Rather, policy makers may simply be solving a different problem than are econo¬ 

mists. As policy analysts, it behooves us to represent explicitly the political prob¬ 

lem as perceived by the policy maker and to use our analytic techniques to solve it, 

both in order to offer better explanations of government behavior and to advocate 

better policy more effectively. 
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Price and Technology Policies 

RAJ KRISHNA 

In the field of price policy, as in the field of growth policy, we have 

to reckon with the prevalence of fundamentalism. Like agri¬ 

cultural/industrial growth fundamentalism, there is price funda¬ 

mentalism. The rational escape from the former is provided by the 

notion of balanced sectoral growth; likewise, a rational answer to price funda¬ 

mentalism would be a balanced view of the role of price policy and nonprice 

(technology) policy in promoting growth. The need for balance is clearly sug¬ 

gested by the present state of research on farm supply response. 

Although supply response is a heavily researched area, there are surprisingly 

few studies of the response of aggregate farm output to lagged terms of trade 

inter alia. Such studies are obviously crucial for measuring the marginal leverage 

of terms of trade as a means of stimulating agricultural growth. In recent survey 

papers of the World Bank tabulating about one hundred single-crop price elas¬ 

ticities of acreage/supply for developing countries, only two aggregate supply 

elasticities are recorded: for Argentina and the Punjab (India) (Sobhan 1977, 

table 1 and p. 13; Scandizzo and Bruce 1980, app. 2, table 1). For Europe and 

the United States, however, as many as nine of the thirty-six elasticities tabulated 

by D. G. Johnson (1973, 113) are aggregative. In the OECD region, of course, 

the (short-run) aggregative elasticities are in the same range (0.25 to 0.45) as 

single-major-crop elasticities. 

The Argentinian (short-run) elasticity came out to be 0.21 to 0.35 in different 

regressions. The Punjab study yielded a significant positive elasticity (0.22) for 

the prewar period (1907-46) but a negative elasticity (—0.06) for the postwar 

period. The author explicitly noted that in the postwar period output expanded, 

while the terms of trade declined; and suggested that growth was primarily due to 

technological change (Herdt 1970). 

In order to examine the effect of the terms of trade of agriculture on aggregate 

farm output, two new equations have been estimated for Japan and India using 

the available terms-of-trade series.1 

The late Raj Krishna was professor of economics, Delhi School of Economics. 
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(J.l) Q, = constant 

Japan (1881-1919) 

— 132.80 Pt_, + 30.52*** T + 0.17 Qt_ 

(0 (-0.53) (4.77) (0.97) 

(e) [-0.05] 

R2 = 0.90 

India (1952/53-1974/75) 

(1.1) Q, = constant + 0.14* P + 0.49*** Wt + 3.08** Z, + 0.45** Q,-\ 

(/) (1.49) (4.68) (2.11) (2.44) 

(e) [0.18] [0.54] [0.68] 

R2 = 0.92 

Here: Q = farm output, P = terms of trade, T = time trend, W = weather index, 

and Z = irrigation ratio. The price coefficient is only marginally significant in 

the Indian equation, and the price elasticity is about 0.2. In the Japanese case the 

price elasticity is negative, low (—0.05), and statistically zero. At best these 

equations (as well as the Punjab and Argentinian results cited above) would 

suggest a one-period aggregate price elasticity of about 0.2 and a long-run price 

elasticity of about 0.4.2 

The terms-of-trade movements do seem to have a positive effect on aggregate 

output. And a favorable price environment must be considered indispensable for 

agricultural growth. But for a balanced view of the relative role of price and 

nonprice factors in promoting growth two implications of supply studies need to 

be noticed. 
First, if we consider, for a moment, price policy as the sole instrument for 

fostering agricultural development, the order of annual terms-of-trade increases 

required is certainly more than a poor country can manage on macro grounds. 

Suppose for instance that the one-period price elasticity is 0.2, the “long run” 

implied by the usual lag coefficient (0.5) is about five years, and a low-income 

country needs 3 percent annual growth in farm output. Then the long-run elas¬ 

ticity being 0.4, 16 percent growth over five years would require a once-over 40 

percent increase in the real terms of trade of agriculture. This is equivalent to a 7 

percent annual increase over the period, which will also, of course, spread out 

the resulting output growth. This order of terms-of-trade increase is hardly a 

practical proposition, even assuming that a government can fix terms of trade. 

(Even if the long-run elasticity is assumed to be 0.6, that is, roughly equal to that 

for most of the individual cash crops, instead of 0.4, the required 27 percent one- 

shot increase, or a 5 percent annual increase,, in the terms of trade would be 

infeasible.) 
The second important fact relevant here is that in most supply regressions the 

elasticities of supply with respect to shifter variables (proxies for technological 

change, like the irrigation ratio) exceed the price elasticities. In the Indian 

function (1.1) above, the irrigation elasticity (0.68) is more than three times the 

price elasticity (0.18). In postwar Indian wheat functions the irrigation elasticity 

(0.75 to 0.80) has been found to be 1.5 times the price elasticity (about 0.5) 
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(Krishna and Raychaudhri 1979; Krishna and Chhibber 1980). And in an early 

supply-response study of eleven crops in the Punjab (India) (Krishna 1963, table 

lb; 1967) it was observed that the irrigation elasticity exceeded the price elas¬ 

ticity in every equation where irrigation was included. The irrigation elasticity 

was in fact 1.5 to 5.5 times the price elasticity in the case of various crops 

(cotton, millets, and wheat). In the Japanese equation (J. 1), the time trend is very 

strong, while the price coefficient is not even significant.3 These numbers sug¬ 

gest that a unit percentage change in the important shifter (technology) variable 

will yield much greater growth than a unit percentage price shift.4 

There are many episodes in the record of advanced countries in which the 

(lagged) terms of trade facing agriculture have stagnated, and yet farm productiv¬ 

ity has grown 2-3 percent a year for considerable periods (see Johnson 1973 for 

OECD countries; and Kelley and Williamson 1974 and Hayami, Ruttan, and 

Southworth 1979 for Japan). Again, the explanation lies in technological dy¬ 

namism. 
The price fundamentalist would, of course, argue that technological change 

itself is induced by relative price movements. This proposition has a core of 

proven truth (Hayami and Ruttan 1971).5 But only some aspects of innovation, 

in the broadest sense, can be shown to be price-induced. The price milieu 

determines the relative, privately perceived profitability of different techniques 

made available by completed applied research and hence influences the rates of 

their adoption (diffusion). But it cannot by itself explain the evolution of basic 

scientific knowledge and the level and growth of public investment in research, 

extension, infrastructure, and human capital in different parts of the world. The 

growth of basic knowledge has some irreducible nonlinearity, discontinuity, and 

randomness. And governments have been far less rational than peasants in mak¬ 

ing investment decisions. 

The authors of the “induced innovation” hypothesis have documented the 

discontinuity of basic breakthroughs, such as the acquisition of the theoretical 

and empirical knowledge of processes of inheritance, the mastery of crossing 

techniques, and the development of methods of mass seed production, which 

added up to the “invention of a method of inventing” varieties and reproducing 

them (ibid., 147-48). 

Public-sector investment in farm research in the United States has been shown 

to be economically rational since the 1920s (ibid., 151). But it would be hard to 

prove that the initial setting up of the farm research infrastructure in the late 

nineteenth century was price-induced. In Japan, too, for three hundred years of 

the Tokugawa period “constraints of feudalism” left a “substantial backlog of 

unexploited indigenous technology.” And even when a rational research system 

existed, responses to price changes were very slow (ibid., 156, 162). 

As for the currently developing countries, much evidence has been presented 

to demonstrate (1) the absence of any significant research prior to 1950, except in 

colonial crops; (2) the utter nonoptimality of the level and allocation of public 

investment in the production of technology; (3) the continuing neglect of re- 
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search on noncolonial crops, especially on crops like cassava, coconuts, sweet 

potatoes, groundnuts, and chickpeas; (4) the necessity and inadequacy of re¬ 

search even to “adapt” imported technologies (varieties, machines, and chemi¬ 

cals); and (5) the failure to promote the genetic improvement of farm animals 
(ibid., 164-66; and Evenson 1981).6 

If relative price movements alone were sufficient to generate high-yield tech¬ 

nology, this technology should have emerged in the areas of recurrent drought- 

induced food-price inflations (in South Asia and African societies) in the nine¬ 

teenth and early twentieth centuries. But it did not develop there; it developed 

elsewhere and is still to be indigenized and widely adopted in these scarcity- 
ridden societies. 

The upshot seems to be that a congenial price regime is a necessary but not a 

sufficient condition for agricultural growth. An unbiased listing of growth factors 

would have to be dualistic, including favorable price movements as well as 

induced and autonomous technological and institutional innovations. The¬ 

oretically, one can conceive of three supply curves (responses): the response to a 

price increase along an unshifted supply curve (lowest); the response along a 

supply curve including the effect of price-induced innovations, or shifts (next 

highest); and the total actual supply growth associated with a price increase but 

including price-induced as well as autonomous shifts. It is tempting for the 

fundamentalist to attribute the whole or none of the supply shifts to price move¬ 

ments. The true supply response to price would most probably include a part but 

not the whole of the shift. But so far it has not been possible to identify this part 

because of the difficulty of identifying induced and autonomous innovations and 

because of deficiencies of data. 

Technological change, by definition, increases the total factor productivity of 

the aggregate conventional input. Even at unchanged output and input prices, 

therefore, it must increase the return per unit of cost. To see this, one has only to 

write the return/cost ratio as the product of terms of trade and total factor 

productivity. Let the retum/cost ratio (r) be written as PQ/pF, where Q and F are 

total output and total input, and P and p are output and input prices. If the terms 

of trade are defined as p* = Pip and total factor productivity is defined as t* = 

QIF, then r = p*t*. In growth rates (denoted by a dot, '), r = p* + i*. Thus 

profitability r can be raised either by improving the terms of trade (p*) without 

innovation (t* = 0) or by improving productivity (f*) at unchanged prices (p* = 

0), or both. 
Successful innovation is thus an alternative, as well as a strong supplement, to 

an increase in the output-input price ratio, as a means of raising the return/cost 

ratio and thereby stimulating growth. 

In this important sense, a good technology policy is equivalent to a good price 

policy. A balanced policy should of course include both. But there is a case for 

giving primacy to a technology policy, for, as we have seen, the (partial) elas¬ 

ticity of output with respect to indices of technical change is generally higher 

than that with respect to relative price indices and would in all probability remain 
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higher even if the price elasticity were measured to include the effect of price- 

induced innovations. The measured social return to agricultural research and 

extension is also known to be very high (48-53 percent) (Hayami and Ruttan 
1971).7 It would perhaps be much higher than the return to price policy alone, if the 

latter could be measured. National policy makers and international development 

bankers will therefore do well to devote at least as much attention and effort to the 

development of technology, infrastructure, and human capital as to the price 

environment. 

Price policy should not, however, be negative. It is essential that the output- 

input price ratio for products whose output growth is to be accelerated is not 

allowed to fall, for the growth-inducing effect of innovation would be reduced. 

The relevant price ratio is of course net of taxes and subsidies. Abstracting here 

from tax and subsidy policy, two major issues arise with regard to direct product 

price policy: (1) the determination of the support-price or the government pur- 

chase-price level for any product and (2) the maintenance of appropriate in¬ 

terproduct price relatives in the support/purchase prices. 
Despite numerous studies showing the undesirable allocative and distributive 

effects of price support, it is a safe assumption that support policies will continue 

in the OECD and developing countries alike, though the mixture of motives for 

these policies differs between these two sets of countries. In the OECD group it 

includes income support, stabilization, risk reduction, and/or the discourage¬ 

ment of excess production. In developing countries it covers stabilization, risk 

reduction, encouragement of production growth, food security, and diversifica¬ 

tion. (All these concepts carry varying meanings in different countries.) 

Taking growth promotion to be the major aim in a poor country, there seems to 

be no alternative to the adoption of “full average cost” (including the imputed 

value of family resources at market prices) as the basic principle of support-price 

fixation for any single crop. This principle has been questioned on many theoreti¬ 

cal grounds. First, it has been pointed out that the cost of specialized resources is 

demand-determined and therefore not independent of the product price. Includ¬ 

ing this cost in the administered price would involve circularity. Every time the 

product price rose, the “cost” of these resources would rise, and the admin¬ 

istered price would have to be raised. Second, it has been noted that in the 

presence of uncertainty the cost that determines producer decisions is subjective, 

opportunity cost. And this cannot be measured objectively for the purpose of 

price fixation. And third, the variance of cost across farmer groups and regions is 

very high; therefore the choice of groups and regions whose cost is fully covered 

by the administered price would be arbitrary (Pasour 1980). But there are counter 

arguments favoring the full-cost principle. It is of course difficult to estimate the 

theoretically ideal cost as a basis of support, but for administrative purposes 

some less than ideal measure has to be chosen. Wherever cost data are generated 

by regular sample surveys the full-cost principle has proved to be admin¬ 

istratively workable (as in India). Second, under certain circumstances the cost 

principle will entail a lower treasury cost than the parity principle. (It is interest¬ 

ing in this connection that the cost principle has been accepted recently in the 
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U.S. Food and Agriculture Act of 1977 as an alternative to parity.) Third, the 

coverage of full average cost provides downward price stability or insurance 

against the risk of a price decline below cost in the sense most meaningful to the 

farmers, particularly the small farmers in poor countries. Fourth, the cost-vari- 

ance problem can be handled for practical purposes by ordering the sample 

deciles according to their average cost and ensuring that the average cost of a 

major part of output is covered.8 And finally, the inclusion of the return to 

specialized (family-supplied) resources at (lagged) market-determined prices can 

be viewed as a way of providing a surplus for investment (a necessary incentive 
for growth in poor countries). 

Thus, on balance the cost principle can be used as the least unsatisfactory basis 

for support. While the support price is a guaranteed minimum, entailing “pas¬ 

sive” purchases by the government when the market price goes below it, many 

governments engage in “active” purchases of grain for running a concessional 

subsidized grain supply system, or building up public-sector stocks. These pur¬ 

chases need to be made in principle at the going market price even if it is much 

above the support price. If direct redistribution of income is not feasible and the 

low-income population of a poor country would suffer unacceptable cuts in food 

consumption at market-clearing prices, the operation of a concessional (subsi¬ 

dized) food supply system, to serve this population, and the associated dual 

pricing becomes a second-best necessity, though it has been criticized as a 

distortion. But the subsidy must be financed from the general revenues and not 

by forcibly reducing the price realized by (and thus taxing) farmers only. 

In many countries supporting the prices of many farm products the in¬ 

terproduct price relatives need to be deliberately rationalized. Otherwise farmers 

switch resources between products (wheat and rice, cereals and pulses, fine and 

coarse grains, foodgrains and feedgrains, food crops and cash crops, crops and 

livestock, and so on) in response to “wrong” signals, generating excess de¬ 

mands and excess supplies in different product markets. This particular problem 

is often due to the practice of fixing support (purchase) prices for different 

products one by one, with uncoordinated formulae. The problem can be reduced 

by fixing a coordinated support-price package for all supported crops. The deter¬ 

mination of this package—the consistent price set—can be guided by the solution 

of a farm-sector equation system for related products with exogenously projected 

or endogenous final demands. Operational research on such models to derive 

consistent administered price sets deserves priority.9 

NOTES 

1. For this paper, using series from Hayami, Ruttan, and Southworth 1979; Kelley and William¬ 

son 1974; and Thamarajakshi 1977. Of the three terms-of-trade series available for India, the 

foodgrains terms of trade yielded relatively more significant coefficients. The simple Nerlovian 

specification is maintained to get estimates comparable with earlier ones. 

Figures in the parentheses are /-values of regression coefficients. Figures in square brackets are 

elasticities at the means of variables. Coefficients significant at the 10 percent, 5 percent, and 1 

percent levels are marked by (*), (**), and (***), respectively. 
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2. The possibility of these elasticities’ being underestimates is discussed below. But the recent 

estimates of the aggregate agricultural supply elasticity ranging from 1.25 to 1.66 (Peterson 1979) 

would seem to be gross overestimates to the economists of developing countries. It is difficult to 

believe that sample observations from Japan and Pakistan, the United States and Denmark, Chile and 

Paraguay, Niger and Upper Volta used in the Peterson study come from the same structural universe. 

It is also difficult to accept the implication that in the typical developing country, say in Africa or 

South Asia, all that is required for a 3 percent growth of farm output is a 2.5 percent increase in the 

real price of output. For price increases of this order have occurred frequently and have continued for 

many years in these regions, while aggregate output has increased much less or stagnated. 

3. In the Asian context at least, the irrigation ratio, or more inclusively, the proportion of area 

under water control, can be shown to be the best single proxy for the supply shifters. In many studies 

irrigation growth has been found to have been the critical precondition and most important determi¬ 

nant of the growth of area under high-yielding varieties, fertilizer consumption, and cropping inten¬ 

sity (for India see Jha 1980; and Sanderson and Roy 1979). The World Bank has noted that 50-60 

percent of the increase in output over the past twenty years has been due to higher yields on 

previously or nfewly irrigated areas (World Bank 1982, chap. 4, p. 13). 

In the cases of Meiji Japan and India, the treatment of a major part of irrigation growth as an 

autonomous or non-price-induced process also seems justified. For in Japan irrigation and water 

control had been extended to almost all paddy land in the Tokugawa period itself. This is the reason 

for specifying only time trend and the terms of trade as the main variables in the supply function for 

the Meiji period. And in India, the development of canal-irrigated area, which now accounts for more 

than 40 percent of total irrigated area, has been a public-sector activity. Tanks and traditional wells 

have existed since ancient times. But their renovation, and the recent expansion of pump irrigation, 

has been largely due to growing public outlays on construction, exploration, and outright grants; and 

the expansion of subsidized credit. About 20 percent of public irrigation investment goes for “minor 

irrigation,” and medium-term credit from state institutions has been growing at 16 percent a year in 

the seventies (CMIE 1980). Surely some part of irrigation growth, and the associated technical input 

growth, is attributable to relative price movements. But it cannot be isolated with the available data. 

If this effect could be measured, the measured long-run price elasticity would be somewhat greater 

than 0.4. 

4. Ideally, we should compare the elasticities of output with respect to the dollar costs, rather than 

the direct indexes, of price movements and supply shifters. But studies making such comparisons 

have yet to be made. 

5. See also chapter 5 in this volume.—Ed. 

6. See Evenson 1981. 

7. See Schultz, chapter 22 in this volume.—Ed. 

8. In practice there are three options: to cover the major part (more than 50 percent) of (a) output, 

(b) area, or (c) holdings, after ordering sample farms by average cost. (In business-management 

practice “bulk-line” costing sometimes covers as much as 85 percent of output.) The position taken 

here is that at least the cost of 50 percent of output (in sample farms ordered by average cost) should 

be covered. This avoids protecting the higher average cost of relatively inefficient farms. In the term 

“full average cost ” full refers to the fact that the imputed value of family resources is included in 

cost, and average is applied to the cost on each farm. It is not necessarily the sample average cost and 

it is not marginal cost. 

9. Attention may be drawn here to the recent work of IIASA on sector modeling (see Parikh and 
Rabar 1981). 
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Food Price Policy and Income 
Distribution in Low-Income 

Countries 

JOHN W. MELLOR 

Change in relative food prices is, in the short run, one of the most 

important determinants of change in the relative and absolute real 

income of low-income people. They spend a high proportion of 

their income on food and depend directly or indirectly on agricul¬ 

ture for a high proportion of their employment and income. In the longer run, 

food price policy may affect shifts in the supply function for wage goods and 

thereby influence the extent to which total wage employment and hence income 
of the laboring classes can be expanded. 

Thus, there are important trade-offs and conflicts among various direct short- 

run influences and indirect long-run effects of price policy on the real incomes of 

the poor.1 Similarly, if the aggregate supply of food is fixed, there are direct 

income trade-offs for low-income families between change in prices and change 

in employment as market devices for providing the equilibrium consumption 
level. 

Because the interrelationships among price, supply of wage goods, pattern of 

production, and income distribution are so complex, only a general equilibrium 

analysis can unequivocably determine the various effects of specific food price 

policies on income distribution. In contrast, the substantial literature on agri¬ 

cultural price policy is dominated by analysis of the partial relation between 

relative agricultural prices and production. Further, economists not only have 

concentrated their analyses of agricultural prices on production relations rather 

than on distributional effects but have given least attention to those aspects of 

production—such as marketable surplus, risk-uncertainty relationships, and shift 

of resources among enterprises of varying labor intensity—which are most rele- 

^ £>hn w Mellor is director of the International Food Policy Research Institute, Washington, 

Reprinted from Economic Development and Cultural Change 27, no. 1 (1978): 1-26, by permis¬ 

sion of the University of Chicago Press. Copyright © 1978 by the University of Chicago. All rights 

reserved. Published with omissions and minor editorial revisions by permission of the author. 
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vant to the absolute and relative incomes of low-income consumers and 
producers.2 

The purpose of this paper is to delineate the component parts of a general 

equilibrium analysis relevant to the relation of price policy to income distribu¬ 

tion; to present data as to the relation of price change to a variety of those 

component parts; and to suggest the nature of the various interactions among 

those parts. The presentation commences with the more standard, relatively 

simple, and very limited questions of price influence on income distribution and 

provides the empirical basis for answers to those questions. It then proceeds to 

successively more complex questions, indicating the bases for judgments on 

those matters, but falling increasingly short of a definitive position. 

DIRECT EFFECTS OF FOODGRAIN PRICE CHANGE ON 
DISTRIBUTION OF INCOME AMONG CONSUMERS 

Change in foodgrain prices causes a larger percentage change in the real 

incomes of low-income consumers but a larger absolute change in the real 

incomes of high-income consumers. The absolute effect on the incomes of high- 

income consumers may have secondary effects on the poor through changes in 

consumption of other goods and services and a consequent change in em¬ 

ployment in their production. 

Thus, in India, the top 5 percent in the income distribution spends over two 

and a half times as much per capita on foodgrains as the lowest two deciles in the 

income distribution.3 However, despite its large absolute expenditure, this up¬ 

per-income class allocates only 15 percent of its total expenditure to foodgrains, 

compared with 54 percent for the lower-income class. 

Table 1 presents data as to the income effect of an increase in foodgrain price. 

For high-income nations, this effect is normally considered negligible; but it is a 

major factor in low-income nations, where the proportion of family income spent 

on foodgrains is much higher. The analysis uses Indian data because of their 

availability, because foodgrains are dominant in Indian consumption patterns, 

and because of the low levels of income. 

For the data presented, if foodgrain prices rise by 10 percent, the lowest two 

deciles in expenditure, which initially spend Rs 4.830 per capita per month on 

foodgrains, experience a real total expenditure decline of Rs 0.494 per capita per 

month (table 1). The decline in total real expenditure is, in fact, slightly greater 

than 10 percent of the initial expenditure on foodgrains because the proportion of 

total income spent on foodgrains increases in successively lower income classes. 

In this case, assuming all other prices as well as the proportion of income saved 

as constant and expressed in constant price terms, the new real expenditure will 

be Rs 8.44 per capita per month, or a decline of 5.5 percent. 

In contrast, the top 5 percent in the expenditure distribution experiences a 

decline in real total expenditure of Rs 1.01, or somewhat over twice as large an 
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absolute decline as that of the lower-income class; but at only 1.2 percent of the 

initial expenditure, there is less than one-quarter as large a percentage decline as 

that experienced by the lower-income class. The expenditures of the poor on 

foodgrains are, of course, far more elastic with respect to the income effects of 

price than are those of the rich. For the bottom two deciles in the income 

distribution, the elasticity of response of real expenditure (assuming no substitu¬ 

tion effect) to change in foodgrain prices is 0.55, compared with 0.12 for the top 

5 percent (table 1). 
A number of other relationships important to income distribution are illumi¬ 

nated by this exercise. It is significant that in response to a price increase both the 

absolute and the percentage declines in real expenditure on foodgrains are greater 

the lower the income class. Thus, for a 10 percent increase in foodgrain prices, 

the bottom two deciles reduce their real expenditure on foodgrains by 5.9 per¬ 

cent, compared with a reduction of only 0.2 percent by the upper half of the tenth 

decile. More important, this top income class reduces its absolute real expendi¬ 

ture on foodgrains by only Rs 0.03, compared with over ten times as large an 

adjustment by the lower-income class (table 1). These data illustrate that in a 

market economy the bulk of adjustment to reduced supplies of foodgrains is 

made by low-income consumers.4 Given the low initial level of foodgrain con¬ 

sumption in the lower-income deciles, the privation imposed on them by rising 

grain prices is very great. But any measures that seek to insulate the poor from 

the necessity to adjust to reduced supplies will force the need for adjustment to 

those whose demand is much more inelastic—thereby causing proportionately 

much greater, and perhaps explosive, price increases. It is clear from this analy¬ 

sis that it is essentially impossible to protect the poor from the major income 

effects of a short crop by market measures. 

Further adverse consequences for the poor of a change in relative foodgrain 

prices may follow from the effects of such a change on the consumption of oth¬ 

er commodities. As a result of a rise in foodgrain prices, the absolute decline 

in expenditure for almost all nonfoodgrain commodities is greater for higher- 

income classes than for lower-income classes, although of course the percentage 

decline in expenditure is much greater in each case for the lower-income classes. 

For example, in response to a 10 percent increase in foodgrain prices, the lowest 

two deciles in the income distribution reduce consumption of milk and milk 

products by 33 percent, compared with a reduction of 9 percent by the top 5 
percent, though the absolute reduction by the higher-income class is over three 

times as great as for the lower-income class. Overall, while foodgrain consump¬ 

tion declines only 4 percent, consumption of most other commodities declines 

between 10 percent and 30 percent. 

These relationships suggest, first, that an increase in foodgrain prices may lead 

to substantially reduced consumption by the poor of agricultural commodities of 

high nutritive value. It is, of course, conceivable, but neither logical nor likely, 

that the poor would respond to increased foodgrain prices by some substitution of 

higher-quality foods which, though more expensive, had not increased in price. 
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Second, the large absolute reduction in consumption by higher-income groups 

of goods and services other than foodgrains, and particularly of livestock prod¬ 

ucts and vegetables (the production of which is in Asian countries generally 

highly labor-intensive), reduces employment. To the extent that such reduction 

in employment reduces incomes and hence demand by the poor, the increase in 

price of foodgrains will be dampened. This indirect effect of foodgrain price 

changes of course complicates empirical analysis: the greater the employment 

effect, the less will be the price increase. But either way the poor pay—in terms 

of lower real wages as prices rise or in reduced employment caused by the 

decline in real income of the upper-income classes. 

The foregoing partial analysis is based on the calculation of the income effect 

of a relative price change. The extent to which observed behavior is consistent 

with it depends on the extent of the substitution effects and, of course, on the 

extent to which countervailing or reinforcing employment, income, and stocking 

effects occur. Substitution effects of relative price changes cannot be determined 

on an a priori basis and empirically cannot be separated from several other 

influences. However, useful observations can be made as an extension of the 
preceding analysis. 

First, to the extent that foodgrains are an inferior good for the poor, the income 

effects will be reinforced. In assuming an inferior-good status, it should be 

remembered nevertheless that the poor have already reduced consumption of 

other goods to a very low and perhaps biologically minimal level. 

Second, to the extent that higher-income groups have positive substitution 

effects, the income effects will, of course, be reduced by the substitution effects. 

However, although in the short run higher-income consumers may substitute 

livestock products, fruits, and vegetables for grain, the aggregate impact is likely 

to be small—first, because the same factors of weather and demand are likely to 

raise prices of those commodities also; and second, because in the longer run 

those commodities will compete with grain for the same production resources. It 

seems less likely that strong substitution effects would prevail between grain and 

nonfood commodities. 

Finally, it should be remembered that grain is itself not a homogeneous cate¬ 

gory, so substitution of lower-priced for higher-priced varieties may allow re¬ 

duced expenditures without a commensurate reduction in quantity, though with a 

possible reduction in nutritive value. In the short run, the supply of the inferior 

types of grain will be inelastic, and the search for a cheaper mix of grains will 

simply reduce the quality-related price disparities rather than mitigate the effects 

on consumption. 

Substitution effects are probably less important in reducing the effect of pro¬ 

duction changes on price than are storage effects and employment effects. The 

market is usually insulated to some extent from declines in the current production 

of foodgrains by the availability of carryover stocks, unless there is a very large 

change in production or a succession of bad harvests. There is clear evidence that 
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farmers build stocks in good years and deplete them in poor years.5 Thus, in 

India, the price response to poor crops was much more substantial in 1966/67 

than in 1965/66, a much “worse” year; similarly for 1973/74 compared with 
1972/73. 

As pointed out above, the secondary effects on employment of an increase in 

foodgrain prices could be as important in depressing the real incomes of the poor 

as the direct effects of price on consumption. 

With these important caveats in mind, table 2 is of interest in suggesting the 

distributive impact on consumers of a 10 percent decline in the supply of 

foodgrains, using the elasticities implicit in the preceding analysis and assuming 

no compensating decline in employment or secondary effects from the effect of 

the price change on producers’ incomes. 

In this analysis, the lowest two deciles in the income distribution of consumers 

suffer a 36.6 percent decline in real income, compared with a decline of 7.9 

percent for the top 5 percent in the income distribution. Similarly, the lowest- 

income deciles experience a 39.5 percent decline in foodgrain consumption, 

compared with 1.3 percent for the top income group. The large reduction in 

consumption of nonfoodgrain commodities shows clearly that there would be 

large secondary effects on employment, greatly reducing the foodgrain price 

increases. 

The foregoing data show one additional relationship between foodgrain prices 

and low-income consumers. The poor spend a high proportion of increments to 

income on foodgrains: the bottom two deciles in the income distribution spend 59 

percent of increments to income on foodgrain, compared with only 2 percent for 

the top half of the tenth decile. Thus, the role of price on the supply function for 

this crucial wage good must enter importantly into a full analysis of the relation 

between price and income distribution, particularly given the important role of 

employment in determining the income of lower-income families. 

DIRECT EFFECTS OF FOODGRAIN PRICE CHANGE ON 
DISTRIBUTION OF INCOME AMONG PRODUCERS 

The effects of relative price changes on agricultural producers differ from the 

effects on consumers in two important respects. First, the income effect, assum¬ 

ing production is constant, is in the same, rather than in the opposite, direction as 

the price change. Second, the largest effects, both relative and absolute, fall on 

the producers with the largest marketings (and presumably with the higher 

incomes). 
The effect of a price change that occurs independently of change in the volume 

of domestic production is easier to analyze than the effect of a price change in 

response to a production change, perhaps induced by variations in the weather. 

These two somewhat different cases will be discussed in order, followed by 

analysis of the effects of price change on production. 
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The Effect on Producers of Change in Relative Prices with 

Production Constant 

The relationships described below refer to effects of price changes on pro¬ 

ducers when quantity produced stays constant, as could happen .if the price 

changes were due to a foreign food-aid program. It could also happen as a result 

of commercial trade, although in that case the relationships are more complex 

because change in imports and exports of foodgrains would presumably be offset 

by trade in other commodities, with further price and income effects. 
The effect of relative change in agricultural prices on producers’ incomes 

depends on (1) the quantity they produce, (2) the quantity of home consumption 

and hence of marketings, and (3) the quantity of purchased production inputs. 

The effect of price changes is much greater in both absolute and percentage terms 

on larger farms than on smaller farms—the larger farms normally produce more, 

market a higher proportion of their production, and have a higher proportion of 

output represented by purchased inputs. 
Table 3 illustrates these relationships by relating size classes of farms to level 

of production, home consumption, and marketings. For the smallest farmers, a 

price increase actually decreases income, because they are net purchasers of 

foodgrain, presumably paid for largely by working as laborers. It is only in the 

fourth and fifth deciles and above that a substantial rise in income occurs. In the 

upper income deciles, the price effect is more nearly proportionate to income, 

since the bulk of production is marketed—it is actually less than proportionate 

because of the fixed share of output assumed to be retained for feed, seed, and 

waste and because the calculation relates to gross value of output rather than to 

the value of output net of cash production costs. 
The absolute increase in income resulting from a 10 percent price increase is 

about 60 percent larger for the ninth decile than the average for the sixth, 

seventh, and eighth deciles and over six times larger in the upper half of the tenth 

decile than the average for the sixth, seventh, and eighth deciles. 

Thus, if a foodgrain price increase is seen as a simple transfer of income from 

consumers to producers, it largely takes place between high-income consum¬ 

ers, who expend the largest absolute amount on food, and high-income producers, 
who market the largest absolute quantities. In terms of a percentage change in 

income, the transfer causes the largest percentage decline in the income of low- 

income consumers and the largest percentage increase in the income of high- 

income producers. 

The Effect on Producers of Concurrent Change in 

Production and Price 

Changes in the relative price of foodgrains more usually occur as a result of 

changes in domestic output, due to either short-term weather changes or more 

permanent technological changes, and thus the effects of price changes on pro¬ 

ducers are usually offset wholly or in part by production changes. 
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While a production change in response to the weather or a technological 

change affects producers’ incomes in direct proportion to their levels of produc¬ 

tion, the countervailing price change is more nearly proportional to marketings. 

Thus, if price increases by the same percentage as production declines, the 

incomes of all producers decline at least slightly. If the price increase is half as 

large in percentage terms as the production decline, producers’ incomes, of 

course, decline more precipitously. In both cases, the percentage decline in 

income is greater for low-income than for high-income farmers. However, if the 

price increase is larger than the production decline, then farmers in the upper- 

income classes will experience an increase in income, while the lowest-income 
farmers may still experience a decline in income. 

These relationships are illustrated in table 3, which depicts the effects of a 10 

percent production decline combined with price increases of respectively, 5 

percent, 10 percent, or 20 percent, giving the effects of alternative assumptions 

as to the price elasticity of demand. In general, the price change will be counter 

to the production change, and since demand is inelastic, the change in price will 

presumably be more than proportionate to the change in production. Given a 10 

percent decline in production, a 10 percent increase in price is consistent with 

unit elasticity; a 20 percent increase in price is consistent with an elasticity of 

—0.5; and a 5 percent price increase is consistent with an elasticity of —2.0. The 

elasticity of —0.5 has often been justified on theoretical and empirical grounds.6 

The price rise of only 5 percent is included to illustrate the comparative effects of 
a price stabilization program. 

It should be noted that price stabilization programs destabilize small pro¬ 

ducers’ real incomes and stabilize consumers’ incomes and large producers’ 

incomes. Thus, it is significant that the introduction of a less unstable price (row 

8 compared with row 12 of table 3) increases the decline in income in years-of- 

production decline for the third through the fifth deciles in the income distribu¬ 

tion. Reduced price instability stabilizes income for the lowest-income farmers 

because they are net consumers, and for the highest-income producers because 

they market a high proportion of what they produce. 

THE EFFECT OF RELATIVE CHANGES IN AGRICULTURAL 
PRICES ON AGRICULTURAL PRODUCTION 

A slow rate of increase in food production is increasingly recognized as a 

major limitation to increase of employment and income of low-income families.7 

Without a commensurate increase in the supply of food, growth in paid em¬ 

ployment and the consequent rise in demand for wage goods will cause an 

increase in food prices, the effects of which may substantially neutralize the 

benefits from increased employment and indeed force a reversal of high-em¬ 

ployment policies. Adequate additional supplies of such wage goods can rarely 

be mobilized through reallocation of existing domestic supplies or through inter- 
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national trade. Thus, policies on employment, agricultural production, and agri¬ 

cultural prices must be closely linked. Change in relative prices plays at most a 

very limited role in increasing agricultural production in the context of traditional 

technology. But if used to complement technological change in agriculture, price 

policy may speed the growth of production significantly. In this context, too, 

price policy may encourage the adoption of income-increasing innovation by 

low-income producers through its influence on profitability as well as on risk and 

uncertainty.8 

Prices and Production in the Context of Static Technology 

With technology given, an increase in relative agricultural prices increases the 

supply of agricultural commodities by movement along the production function. 

Such an increase in production is, by definition, at an increasing real cost in 

resources and shifts the distribution of income against low-income consumers. 

Agriculture in low-income countries is commonly operating near the top of the 

total product curve, with low marginal returns to added inputs, and is, conse¬ 

quently, often a sector of highly inelastic aggregate supply.9 

The extent to which the income effect of increased wage employment of the 

poor will be neutralized by increased food prices depends on (1) the incremental 

budget share allocated to foodgrains by those in wage employment, (2) the 

elasticity of supply of foodgrains, and (3) the cross-elasticities of demand for 

foodgrains. Income increases will be nullified by food price increases as the 

incremental budget share approaches one, the supply elasticity approaches zero, 

and the cross-elasticity approaches zero. In a low-income country for which the 

incremental budget share allocated to foodgrains by the laboring classes may be 

0.59, the aggregate supply elasticity for basic foodgrains is as low as +0.1, and 

the cross-elasticity is low, the income increase to the laboring classes from 

employment may be largely eliminated by the consequent price increases. 

The literature dealing with agricultural supply response is much greater with 

respect to substitutions among individual commodities than with respect to the 

more complex, but here more relevant, problem of aggregate supply of 

foodgrains and of agricultural wage goods more generally. What literature there 

is suggests quite inelastic aggregate supply, on the order of +0.1 to +0.2.10 

The supply of basic agricultural wage goods is perhaps likely to be most elastic 

if a substantial proportion of land and other resources is devoted to annual crops 

consumed either domestically by high-income people or exported. A transfer of 

acreage may then be effected with little decline in marginal productivity. In such 

a case, the use of a price increase policy to encourage food-crop production, and 

the maintenance of high relative prices as a means of implementing that policy, 

may be successful. 

A few countries have at times followed price policies that have depressed 

agricultural prices substantially relative to international relationships (for exam¬ 

ple, Thailand), with consequent low levels of input use by international standards 
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and consequent discouragement of production for the market.11 Particularly if 

the production functions are essentially linear, except near the bottom and top of 

the function, rectification of such policies may have dramatic effects on input use 
and on production. 

In the face of inelastic domestic production, the supply of foodgrains may, of 

course, be augmented by imports, depending on the elasticities of supply and 

demand for exports to pay for them and on the elasticity of supply of foodgrains 

for import. However, the coefficients for these variables too may be quite inelas¬ 

tic, particularly for large countries or large aggregates of small countries. As an 

alternative policy, the marginal redistribution of income effected by fiscal policy 

is also unlikely to achieve an adequate transfer of food from high-income to low- 

income classes, because of the highly disparate marginal propensities to consume 
at the various income levels. 

Thus, one may conclude that in the context of static agricultural technology 

the gains to the poor from expanded employment are likely to be substantially 

offset by increased prices of food as increased demand exerts its pressure on an 

inelastic supply. It is these relationships that turn attention to technological 

change generally and the role of price policy to technological change in agricul¬ 
ture more specifically. 

Prices and Production in the Context of 

Technological Change 

Efficiency-increasing technological change in agriculture allows an increased 

supply of wage goods without an increase in price.12 Thus, incomes of low- 

income people may increase through employment without an offsetting effect of 

rising wage-good prices. The benefits of scale-neutral technological change will 

be distributed among producers more nearly in proportion to output than to 

marketings and, thus, need be less skewed toward larger producers in their 

benefits than increased prices. Scale-neutral technological change is, of course, 

directly a product of development of institutions for research, education, input 

distribution, and so on, and not of policy for price changes. However, increased 

prices may play an important indirect role in the adoption of new technology. 

Insofar as that is the case, there may be a trade-off between short-run losses by 

the poor from higher agricultural prices and long-run gains from a shift of the 

agricultural production function, a larger supply of wage goods with favorable 

employment implications, and eventually lower agricultural prices as equi¬ 

librium is reached in agriculture with lower costs of production. 

Despite its importance to both growth and income distribution, there is little 

empirical evidence as to the relation between agricultural prices and the pace of 

technological change. Of course, increased relative output prices increase further 

the disequilibrium induced by the lower cost of new technology, thereby acceler¬ 

ating output increase. That influence is thought in agriculture to be particularly 

strengthened by effects that reduce the incidence of uncertainty. Higher prices 
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reduce the probability of loss from an innovation by increasing expected average 

profitability. More stable prices may also reduce uncertainty for some farmers. 

The relation between price policy and variance in agricultural incomes is 

highly complex. High variance in net income, at the very least, has an unfavora¬ 

ble effect on income distribution by skewing the pattern of adoption toward 

already higher-income farmers—reflecting their greater risk-bearing capacity.13 

However, in agriculture, yield variation due to weather is generally a more 

important source of variance than price. This is particularly true when a large 

proportion of output is retained for domestic consumption. And the extent to 

which price stabilization even increases the stability of producers’ incomes is, in 

practice, dependent on several factors, important among which is the extent to 

which movements in price are inversely related to movements in production. At 

the micro level, that depends on the extent to which production changes in a 

particular area are similar to changes in national aggregates and on the degree of 

national integration of markets. Thus, Schluter, in a simulation of the effect of 

changes in price variance, using actual farm data from the Surat District, India, 

found that in four out of six situations price stabilization actually increased the 

coefficient of variation of revenue.14 
Finally, in selecting a price policy to facilitate efficiency-increasing tech¬ 

nological change in agriculture, it must be remembered that increased prof¬ 

itability and reduced variance in income may be achieved by appropriate invest¬ 

ment in such items as research, education, and irrigation—quite possibly on a 

more cost-effective basis than through price policy and with lesser short-run 

deleterious effects on income distribution. 
The new high-yielding crop varieties are noted for their generally low elas¬ 

ticity of employment with respect to output. Thus, the primary significance for 

employment of the new foodgrain technologies lies in their potential to relax the 

wage goods’ constraint and to generate increased farm incomes, which may 

promote a secondary increase in employment.15 In this section, three further 

aspects of the relation between agricultural prices and employment are explored: 

(a) the effect of relative agricultural prices on the labor intensity of the agri¬ 

cultural output mix; (b) the effect of relative agricultural input prices on the 

choice of technique in agricultural production; and (c) the effect of relative 

agricultural prices on the level and structure of nonagricultural employment. 

Prices and the Agricultural Output Mix 

Choice of cropping pattern is one of the most important factors influencing 

labor requirements in agriculture, and, thus, because of the relative magnitude of 

the agricultural sector, it is one of the most important determinants of overall 

employment in a low-income country. B. M. Desai, in a detailed analysis of 

farm-management data from the Surat District, India, calculates that 90 percent 

of the differences in income per acre among farms is due to differences in 
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cropping pattern, which affect income largely through differences in labor input, 

rather than to differences in the intensity of input use in specific crops.16 Desai 

and Schluter show from farm management data for the Surat District, India, that 

human labor use is 60 and 37 days per acre on groundnuts and cotton, respec¬ 

tively.17 A transfer of one-quarter of the cotton acreage to groundnuts would add 

over 2.1 million man-days of employment per year in the Surat District. That is 

about eight times as much employment to be added in that district as by the 

special ‘ ‘crash scheme for rural employment’ ’ intended as a major source of rural 

employment. In this case, not only do the two crops compete for the same set of 
nonlabor resources and have substantial differences in labor requirements, but a 

portion of the domestic supplies of each commodity is also imported. Thus, the 

relative domestic prices, production, and aggregate employment can be influ¬ 

enced by import policy. 

Despite the importance of agricultural output mix on employment and the 

substantial literature showing significant elasticities of output substitution at the 

farm level, there has been little policy analysis of this issue. Needed study not 

only would examine employment and elasticities of substitution among crops 

but, equally important, would analyze potentials to shift trade policy and domes¬ 

tic demand toward more labor-intensive commodities. Most simply, export and 

import policy may be used marginally to facilitate a shift in relative domestic 

prices and production toward more labor-intensive commodities. Temperate- 

zone nations have done this particularly in the case of sugar—historically a labor- 

intensive crop. India, in the earlier example, could shift the product mix from 

cotton toward groundnuts by importing more cotton and less vegetable oil, with a 

consequent increase in employment. Export subsidies on vegetables could have a 

similar effect. Such policies are particularly attractive if they compensate for the 

effects of the labor market and other imperfections, causing suboptimal utiliza¬ 

tion of labor on small farms. 

Domestic demand structure may also be influenced toward more labor-inten¬ 

sive commodities through tax and subsidy schemes. Related and perhaps more 

important, demands for relatively labor-intensive agricultural commodities tend 

to be relatively elastic with respect to income, providing a significant opportunity 

for rising incomes to favor rising employment. Unfortunately, there is a tenden¬ 

cy, because of the bulky, perishable nature of many such commodities, for 

marketing bottlenecks to result in restraint of consumption through price in¬ 

creases that are not transmitted to the farm level. Institutional credit gaps at the 
farm level for commodities with generally high working-capital requirements 

may also inhibit the desired expansion of demand. Thus, as for other aspects of 

agricultural price policy, programs must go beyond the price policies and indica¬ 

tors to substantive aspects of marketing and production. In this context, an 

employment-oriented price policy should (a) recognize the employment implica¬ 

tions of alternative price relationships among agricultural commodities, (b) see 

that overt price policies do not discriminate against the relatively labor-intensive 
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commodities, and (c) use movements in market-determined prices as indicators 

of marketing and production bottlenecks that may be dealt with through other 

policies. 

Relative Input Prices 

The dramatic displacement of labor often occasioned by farm mechanization 

and its frequent association with effective subsidization of farm machinery prices 

relative to labor has prompted a substantial literature.18 Given that extensive 

treatment, attention is here brought to two features that make the statement of 

effective policy difficult in this area. 
First, although inappropriate pricing policy is frequently deplored, there is still 

controversy as to whether market prices of labor adequately reflect the equivalent 

of perfect market supply prices.19 It is thus difficult to know whether or not 

compensating taxes on machinery may be in order. 
Second, and related to the first, considerable controversy exists as to the 

precise nature of the labor supply, particularly given the complexities of seasonal 

cycles in both demand and supply of labor.20 Thus, Donovan shows with a linear 

programming analysis based on farm-management data for an area in Mysore, 

India, that the introduction of hand tractors allows a substantial increase in total 

employment.21 It does so by shortening land preparation time sufficiently to 

allow a not otherwise possible second crop. It follows that at such time as 

mechanization is appropriate for breaking labor bottlenecks it may be as appro¬ 

priate a recipient of price subsidy and other facilitative measures, particularly for 

small farmers, as any other element of production and labor-absorbing tech¬ 

nological change. The full complexities of policy in this area are underlined by 

Donovan’s analytic position that seasonal labor migration, which of course 

brings other problems, can meet the labor bottleneck as effectively as mechaniza¬ 

tion. 
Finally, it should be noted that fertilizer and other chemical inputs also sub¬ 

stitute for labor, and, hence, subsidization of their prices will reduce em¬ 

ployment unless ancillary policies ensure an aggregate increase in output, with a 

set of direct and indirect employment effects as elaborated in preceding sections. 

Agricultural Prices and Nonagricultural Employment 

The basic relationships between agricultural price policy, technological 

change in agriculture, supply of wage goods, and employment were discussed 

above. In that argument, relatively low agricultural prices are seen as desirable in 

the longer run not only to bring about an immediate raising of the real incomes of 

the poor but also to stimulate longer-term employment growth—as long as tech¬ 

nological change effects a continuous upward shift of the supply curve for 
agricultural commodities. 

Relative agricultural prices are often depressed by import and foreign-ex- 
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change pricing policies specifically intended to encourage industrial growth. 

Clearly, such policies may directly encourage industrial employment while in the 

longer run discouraging production of the basic agricultural wage goods, with a 

consequent deleterious effect on employment potentials. Whether such policy is 

desirable hinges on an argument for industry essentially analogous to that for 

relatively higher agricultural prices intended to encourage accelerated application 

of efficiency-increasing technological change in agriculture. Policies that boost 

the domestic production of industrial consumer goods that are relatively efficient 

and labor-intensive, and eventually effect a reduction in the price of these goods, 

need have only short-run adverse effects on relative agricultural prices and agri¬ 

cultural production. As they expand, they generate increased demand for agri¬ 

cultural wage goods from increased industrial employment, tending to raise 
relative agricultural prices. 

However, the effects may be quite different when import restrictions are 

introduced to protect capital-intensive, low-efficiency industrial processes. Pro¬ 

tection of this kind generates little increase in employment or in demand for 

food, and so the depression of relative agricultural prices continues, potentially 

reducing production in the traditional agricultural sector and weakening incen¬ 

tives for technological change in agriculture.22 Such an effect may continue 

indefinitely if those industries remain inefficient relative to foreign sources of 
supply. 

CONCLUSION 

The data presented demonstrate dramatically that the income effect on low- 

income people of food price changes is large and that the bulk of adjustment to 

reduced food supplies is made by low-income people. Conversely, of course, 

changes in the income of low-income people are reflected to a large degree as 

change in the demand for food. 

Change in food prices causes a larger percentage change in the real incomes of 

low-income consumers but a larger absolute change in the real incomes of high- 

income consumers. Thus, there is potential for substantial secondary effects on 

employment and incomes of the poor arising from the primary effects on the 

consumption pattern of the more well-off. 

The effects of relative price changes on agricultural producers differ from the 

effects on consumers in two important respects. First, the income effect, assum¬ 

ing production is constant, is in the same rather than in the opposite direction as 

the price change. Second, the largest effects, both relative and absolute, fall on 

the producers with the largest marketings (and presumably with the higher 

income). 

Demand for food may be effectively brought into balance with deficit supply 

through reduction in employment rather than an increase in price. High-income 

consumers may prefer policy measures of that type. Similarly, if the increased 
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demand for food accompanying the increased employment of low-income people 

is not met by an increased food supply, the employment-based increase in real 

income will be substantially reduced by price increases. Thus, an employment 

program, or an income-transfer program for the poor, will be inefficient in 

assisting them unless provision is made for an enlarged supply of basic food 

commodities. It follows that in designing income and employment programs 

attention needs to be paid to the material balances and not just the fiscal balances. 

To state the position clearly, barring a strict rationing system, increased agri¬ 

cultural production may be a necessary precondition for improving the incomes 

of the poor. It follows, of course, that a program of foreign food aid and, to a 

lesser extent, commercial imports can be effective in facilitating an employment 

increase, particularly in the short run. 
The importance of an increased supply of food to the effectiveness of em¬ 

ployment programs in raising the income of low-income families suggests the 

appropriate consideration in the analysis of production effects of agricultural 

price policy. The preponderance of the evidence shows that in the context of 

traditional technology aggregate food supply will normally be highly inelastic, 

and hence an upward shift in demand for food will result in magnified upward 

movements in food prices, with the consequent distribution effects shown above. 

However, in the context of technological change, higher prices to producers may 

counterbalance the added risk and uncertainty associated with such change. If 

experience with new technologies itself reduces risk and uncertainty, higher 

prices may induce a shift to a new technology, which will not be reversed if 

prices later decline. Of course, domestic policy may so depress relative agri¬ 

cultural output prices as to virtually eliminate use of certain key inputs, such as 

fertilizer, for market production, and in that case supply may be highly respon¬ 

sive to even modest changes in prices. Such a situation is often the result of 

government monopoly pricing. Changes in policy will be most effective if such 

policy has held production close to the subsistence level. The effect will be 

further enhanced if there is close interaction of such input use and new 

technology. 
Research and education that dramatically reduce production costs may serve as 

an alternative to higher prices to induce innovation. Such measures do not have 

such deleterious effects on low-income consumers as higher prices, can also 

induce more permanent increases in productivity, and may have a less skewed 

distribution of net benefits to producers. Thus, price policy may be viewed as a 

competitor to other measures as well as a complement. 

Relative agricultural prices affect employment through the labor intensity of 

the agricultural output mix, the labor intensity of agricultural technology, and the 

level and structure of nonagricultural employment. In each case, the importance 

of interactions of agricultural price policy with other policy measures is 

important. 
Finally, the extent to which a change in terms of trade between agriculture and 

industry benefits the poor depends very much on the extent of the structural 
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adjustments it encourages. A turn against industry will redress itself if it induces 

accelerated technological change in agriculture and consequent linkage effects 

with industry through relaxed wage-goods constraint and increased consumer 

demand. Conversely, a turn against agriculture will redress itself if it encourages 

accelerated industrial employment growth, consequent greater demand for agri¬ 

cultural wage goods, and increased efficiency of industrial production. A lack of 

the conditions for technological change in agriculture and a lack of the conditions 

for employment growth in industry will cause either of the respective price 
policies to fail. 
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Food, Economics, and 
Entitlements 

AMARTYA SEN 

ECONOMICS AND THE ACQUIREMENT PROBLEM 

What may be called “instant economics” has always appealed to the 

quick-witted layman impatient with the slow-moving economist. 

This is particularly so in the field of hunger and food policy. Of 

course, the need for speed is genuinely important in matters of food, 

and the impatience is, thus, easy to understand. But instant economics is also 

highly deceptive, and especially dangerous in this field. Millions of lives depend 

on the adequacy of the policy response to the terrible problems of hunger and star¬ 

vation in the modern world. Past mistakes of policy have been responsible for the 

death of many millions of people and the suffering of hundreds of millions, and this 

is not a subject in which short-cuts in economic reasoning can be taken to be fairly 

costless. 

One common feature of a good deal of instant economics related to food and 

hunger is impatience with investigating the precise mechanisms for acquiring food 

that people have to use. People establish command over food in many different 

ways. For example, while a peasant owning his land and the product of his labor 

simply owns the food produced, a wage laborer paid in cash has to convert that 

wage into a bundle of goods, including food, through exchange. The peasant does, 

as it were, an exchange with “nature,” putting in labor, etc., and getting back the 

product, viz., food. The wage laborer does repeated exchanges with others in the 

society—first, his labor power for a wage and then the wage for a collection of 

commodities, including food. We cannot begin to understand the precise influ¬ 

ences that make it possible or not possible to acquire enough food, without examin¬ 

ing the conditions of these exchanges and the forces that govern them. The same 
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applies to other methods of acquiring food, for example, through sharecropping 

and getting a part of the produce, through running a business and making a profit, 

through selling services and earning an income, and so on. I shall call the problem 

of establishing command over commodities, in this case food, the “acquirement 

problem.” It is easy to establish that the acquirement problem is really central to 

questions of hunger and starvation in the modem world. 

The acquirement problem is often neglected not only by non-economists, but 

also by many economists, including some great ones. For example, Mai thus in his 

famous Essay on the Principle of Population as It Affects the Further Improvement 

of Society (1798) leaves the acquirement problem largely unaddressed, though in 

his less known pamphlet An Investigation of the Cause of the Present High Price of 

Provisions (1800), which deals with more short-run questions, Malthus is in fact 

deeply concerned precisely with the nitty-gritty of this problem.1 The result of this 

neglect in the former work is not without practical consequence, since the popu¬ 

larity of the Malthusian approach to population and food, and of the particular 

metric of food output per head extensively used in the Essay on Population, has 

tended to give that metric undue prominence in policy discussions across the 

world. 
Malthusian pessimism, based on the expectation of falling food output per head, 

has not been vindicated by history. Oddly enough, what can be called “Malthusian 

optimism,” that is, not being worried about the food problem so long as food out¬ 

put grows as fast as—-or faster than—population, has often contributed substan¬ 

tially to delaying policy response to growing hunger (against a background of sta¬ 

tionary or rising food output per head). This is a serious enough problem in the case 

of intensification of regular but non-extreme hunger (without starvation deaths but 

causing greater proneness to morbidity and mortality), and it can be quite disas¬ 

trous in the context of a famine that develops without a decline in food output per 

head, with the misguided focus leading to a hopelessly delayed response of public 

policy. While Malthus’s own writings are by no means unique in focusing attention 

on the extremely misleading variable of food output per head, “Malthusian opti¬ 

mism,” in general, has been indirectly involved in millions of deaths which have 

resulted from inaction and misdirection of public policy.2 While fully acknowledg¬ 

ing the great contribution that Malthus has made in highlighting the importance of 

population policy, this negative feature of his work, related to his own bit of instant 

economics, must also be recognized. 

The neglect of the acquirement issue has far-reaching consequences. For many 

years rational discussion of the food problems of the modern world was distracted 

by undue concentration on the comparative trends of population growth and the 

expansion of food output, with shrill warnings of danger coming from very re¬ 

spectable quarters.3 The fear of population outrunning food output on a global 

scale has certainly not been realized, and world food output per head has steadily 

risen.4 This has, however, gone hand in hand with intensification of hunger in some 

parts of the world. In many—though not all—of the affected countries, food out¬ 

put per head has in fact fallen, and the anxiety about these countries has often been 
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anchored to the statistics of food output per head, with Malthusian worries trans¬ 

lated from the global to the regional or country level. But a causal analysis of the 

persistence and intensification of hunger and of the development of famines does, 

in fact, call for something more than attention being paid simply to the statistics of 
food output per head. 

I shall have more to say on the policy questions presently, but before that I would 

like to discuss a bit further the nature and implications of the acquirement problem. 

I shall also discuss some arguments that relate to studying food and hunger in terms 

of what in my book Poverty and Famines5 was called the “entitlement approach.”6 

That approach has been extensively discussed, examined, criticized, applied as 

well as extended, and I have learned a lot from these contributions.7 But the ap¬ 

proach has also been occasionally misinterpreted, and, given the importance of the 

subject of food policy and hunger, I shall permit myself the self-indulgence of com¬ 

menting—inter alia—on a few of the points that have been made in response to 
my earlier analysis. 

FAMINES AND ENTITLEMENTS 

The entitlement approach provides a particular focus for the analysis of famines. 

It does not specify one particular causation of famine—only the general one that a 

famine reflects widespread failure of entitlements on the part of substantial sections 

of the population. Such failure can arise from many different causes. 

The entitlement of a person stands for the set of different alternative commodity 

bundles that the person can acquire through the use of the various legal channels of 

acquirement open to someone in his position. In a private ownership market econ¬ 

omy, the entitlement set of a person is determined by his original bundle of owner¬ 

ship (what is called his “endowment”) and the various alternative bundles he can 

acquire starting respectively from each initial endowment, through the use of trade 

and production (what is called his “exchange entitlement mapping”). This is not 

the occasion to go into the formal characterizations of endowments, exchange en¬ 

titlement mappings, entitlement sets, etc., which were discussed in Poverty and 

Famines. 

A person has to starve if his entitlement set does not include any commodity 

bundle with enough food. A person is reduced to starvation if some change, either 

in his endowment (e.g., alienation of land, or loss of labor power due to ill health) 

or in his exchange entitlement mapping (e.g., fall in wages, rise in food prices, loss 

of employment, drop in the price of the goods he produces and sells), makes it no 

longer possible for him to acquire any commodity bundle with enough food. I have 

argued that famines can be usefully analyzed in terms of failures of entitlement 

relations. 

The advantages of the entitlement approach over more traditional analysis in 

terms of food availability per head were illustrated with case studies of a number of 

famines, for example, the Bengal famine of 1943, the Ethiopian famines of 1973 

and 1974, the Bangladesh famine of 1974, and the Sahel famines in the early seven- 
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ties.8 In some of these famines food availability per head had gone down (e.g., in 

the Sahel famines); in others there was no significant decline—even a little in¬ 

crease (e.g., in the Bengal famine of 1943, the Ethiopian famine of 1973, the 

Bangladesh famine of 1974). That famines can occur even without any decline in 

food output or availability per head makes that metric particularly deceptive. Since 

food availability is indeed the most commonly studied variable, this is a source of 

some policy confusion. It also makes “Malthusian optimism” a serious route to 

disastrous inaction. But the point of entitlement analysis is not only to dispute the 

focus on food availability, but more positively also to provide a general approach 

for understanding and investigating famines through focusing on variations in en¬ 

dowments and exchange entitlement mappings. 

Famine can be caused by various different types of influences, and the common 

predicament of mass starvation does not imply any one common fundamental 

cause. Droughts, floods, general inflationary pressure, sharp recessionary loss of 

employment, and so on, can all in their own way deprive large sections of the 

population of entitlement to adequate food. A decline in food output or availability 

can, of course, be one of the major influences on the development of a famine, but 

even when that is the case (indeed even when food availability decline is the pri¬ 

mary proximate antecedent), a serious study of the causal mechanism leading to 

the famine and the precise form it takes will require us to go into the behavior of the 

determinants of the entitlements of the different sections of the population. 

In Poverty and Famines, two broad types of famines were distinguished from 

each other, viz. boom famines and slump famines. A famine can, of course, occur 

in a situation of general decline in economic activity (as happened, for example, in 

the Wollo province of Ethiopia in 1973, due to a severe drought). But it can also 

occur in overall boom conditions (as happened, for example, in the Bengal famine 

of 1943, with a massive expansion of economic activity related to war efforts). If 

economic expansion is particularly favorable to a large section of the population (in 

the case of the Bengal famine, primarily the urban population, including that of 

Calcutta), but does not draw into the process another large section (in the Bengal 

famine, much of the rural laboring classes), then that uneven expansion can actu¬ 

ally make the latter group lose out in the battle for commanding food. In the food 

battle the devil takes the hindmost, and even a boom condition can lead to some 

groups losing their command over food because of the worsening of their relative 

position vis-a-vis the groups favored by the boom. 

THE ENTITLEMENT APPROACH AND 
ECONOMIC TRADITIONS 

It is important to emphasize that the entitlement approach is consistent with 

many different detailed theories of the actual causation of a famine. While the ap¬ 

proach identifies certain crucial variables, different theories of the determination of 

the values of these variables may all be consistent with the general entitlement 

approach. For example, the entitlement approach does not specify any particular 
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theory of price determination, but relative prices are quite crucial to the entitle¬ 

ments of various occupation groups. The entitlement approach by itself does not 

provide—nor is it intended to provide—a detailed explanation of any famine, and 

such an explanation would require supplementation by more specific theories of 

movements of prices, wages, employment, etc., causing particular shifts in the 
entitlements of different occupation groups.9 

What the entitlement approach does is to take up the acquirement problem se¬ 

riously. Rather than arbitrarily making some implicit assumption about distribu¬ 

tion (such as equal division of the available food, or some fixed pattern of inequal¬ 

ity in that division), it analyzes acquirement in terms of entitlements, which in a 

private ownership economy is largely a matter of ownership and exchange (includ¬ 

ing, of course, production, i.e., exchange with nature). I would claim that this is 

not in any way a departure from the old traditions of economics. It is, rather, a 

reassertion of the continuing concern of economics with the mechanism of acquir¬ 

ing commodities. If I had the courage and confidence that Gary Becker shows in 

his distinguished work in calling his own approach “the economic approach,”10 I 

would have called the entitlement approach by the same bold name. While the price 

of timidity is to shy away from assertive naming, I would nevertheless claim that 

economic traditions stretching back centuries do, in fact, direct our attention to 

entitlements in analyzing problems of wealth, proverty, deprivation, and hunger. 

This is clear enough in Marx’s case,11 but the point is often made that Adam 

Smith was a great believer in the simple theory of food availability decline in ex¬ 

plaining all famines and that he would have thus had little patience for discussion of 

entitlements and their determinants. Indeed, it is true that in his often-quoted “Di¬ 

gression Concerning the Corn Trade and Corn Laws” in Book IV of the Wealth of 

Nations, Adam Smith did remark that “a dearth never has arisen from any com¬ 

bination among the inland dealers in corn, nor from any other cause but a real 

scarcity, occasioned sometimes, perhaps, and in some particular places, by the 

waste of war, but in by far the greatest number of cases, by the fault of the sea¬ 

son.”1 2 However, in understanding the point that Adam Smith is making here, it is 

important to recognize that he is primarily denying that traders could cause famine 

through collusion, and he is disputing the view that famines often follow from ar¬ 

tificial shortages created by traders, and asserting the importance of what he calls 

“a real scarcity.” I shall have the occasion to take up this aspect of Smith’s observa¬ 

tion presently when I discuss the issue of anti-famine policy. 

We have to look elsewhere in the Wealth of Nations to see how acutely concerned 

Adam Smith was with the acquirement problem in analyzing what he called “want, 

famine and mortality.” I quote Smith from the chapter called “Of the Wages of 

Labour” from Book I of the Wealth of Nations: 

But it would be otherwise in a country where the funds destined for the maintenance of 
labour were sensibly decaying. Every year the demand for servants and labourers would, 
in all the different classes of employments, be less than it had been the year before. Many 
who had been bred in the superior classes, not being able to find employment in their own 
business, would be glad to seek it in the lowest. The lower class being not only over- 
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stocked with its own workmen, but with the over-flowings of all the other classes, the 

competition for employment would be so great in it, as to reduce the wages of labour to 

the most miserable and scanty subsistence of the labourer. Many would not be able to find 

employment even upon these hard terms, but would either starve, or be driven to seek a 

subsistence either by begging, or by the perpetration perhaps of the greatest enormities. 

Want, famine, and mortality would immediately prevail in that class, and from thence 

extend themselves to all the superior classes.13 

Here Adam Smith is focusing on the market-based entitlement of laborers, and its 

dependence on employment and real wages, and explaining famine from that per¬ 

spective. This should, of course, come as no surprise. In denying that artificial 

scarcity engineered by collusive traders can cause famine, Adam Smith was in no 

way closing the door to the economic analysis of various different real influences 

on the ability of different groups to command food in the market, in particular the 

values of wages and employment. 

Perhaps it is useful to consider another argument presented by another great 

classical economist, viz. David Ricardo, attacking the view that a famine cannot 

occur in a situation of what he calls “superabundance.” This was in a speech that 

Ricardo wrote for delivery in Parliament in 1822, using the third person for himself 

as if the speech is reported in the Hansard, though in the event Ricardo did not 

actually get to deliver the speech. The reference is to the famine conditions then 

prevailing in Ireland, and Ricardo examines the point made by another member of 

Parliament that this could not be the case, since there was superabundance of food 

in Ireland at that time. 

But says the honble. gentn. the people are dying for want of food in Ireland, and the 

farmers are said to be suffering from superabundance. In these two propositions the 

honble. gentn. thinks there is a manifest contradiction, but he Mr. R. could not agree with 

him in thinking so. Where was the contradiction in supposing that in a country where 

wages were regulated mainly by the price of potatoes the people should be suffering the 

greatest distress if the potato crop failed and their wages were inadequate to purchase the 

dearer commodity corn? From whence was the money to come to enable them to pur¬ 

chase the grain however abundant it might (be) if its price far exceeds that of potatoes. He 

Mr. Ricardo should not think it absurd or contradictory to maintain that in such a country 

as England where the food of the people was com, there might be an abundance of that 

grain and such low prices as not to afford a renumeration to the grower, and yet that the 

people might be in distress and not able for want of employment to buy it, but in Ireland 

the case was much stronger and in that country there should be no doubt there might be a 

glut of com, and a starving people.14 

There is indeed nothing surprising in the fact that economists should be con¬ 

cerned with the acquirement problem and dispute the instant economics that over¬ 

looks that aspect of the food problem based on confusing supply with command, as 

the “honourable gentleman” quoted by David Ricardo clearly did. It is a confusion 

that has recurred again and again in actual discussions of the food problem, and the 

need to move away from instant economics to serious analysis of the acquirement 

problem and the entitlement to food is no less today than it was in Ricardo’s time.15 
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It is not my purpose to assert that the entitlement approach is flawless as an 

economic approach to the problem of hunger and starvation. Several “limitations” 

of the entitlement approach were, in fact, noted in Poverty and Famines, including 

ambiguities in the specification of entitlement, the neglect of nonlegal transfers 

(e.g., looting) in the disposition of food, the importance of tastes and values in 

causing hunger despite adequate entitlement, and the relevance of disease and epi¬ 

demic in famine mortality which extends far beyond the groups whose entitlement 

failures may have initiated the famine. 

To this, one should also add that in order to capture an important part of the 

acquirement problem, to wit, distribution of food within a family, the entitlement 

approach would have to be extended. In particular, notions of perceived “legit¬ 

imacy” of intrafamily distributional patterns have to be brought into the analysis, 

and its causal determinants analyzed.16 

Further, if the focus of attention is shifted from famines as such to less acute but 

possibly persistent hunger, then the role of choice from the entitlement set becomes 

particularly important, especially in determining future entitlement. For example, 

a peasant may choose to go somewhat hungry now to make a productive invest¬ 

ment for the future, enhancing the entitlement of the following years and reduc¬ 

ing the danger of starvation then. For entitlement analysis in a multiperiod setting, 

the initial formulation of the problem would require serious modification and 

extension.17 

These changes and amendments can be systematically made without losing the 

basic rationale of introducing entitlement analysis to understand the problem of 

hunger and starvation in the modern world. The crucial motivation is to see the 

centrality of the acquirement problem and to resist the short-cuts of instant eco¬ 

nomics, no matter how respectable its source. 

POLICY ISSUES 

Famine Anticipation and Action 

Focusing on entitlements and acquirement rather than simply on food output and 

availability has some rather far-reaching implications for food policy. I have tried to 

discuss some of these implications elsewhere, but I would like to pick a few issues 

here for brief comment. In particular, the problems of famine anticipation and re¬ 

lief are among the most serious ones facing the turbulent and traumatic world in 

which we live, and I shall comment on them briefly from the perspective that I have 

been outlining. 

So far as famine anticipation is concerned, the metric of food output and avail¬ 

ability is obviously defective as a basis, for reasons that follow from the preceding 

discussion. In fact, the anticipation of famines and their detection at an early stage 

have often in the past been hampered by undue concentration on this index, and 

specifically by what we have been calling “Malthusian optimism.” Early warnings, 

as they are sometimes called, may not come at all from the output statistics, and it 
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is necessary to monitor other variables as well, which also influence the entitle¬ 

ments of different vulnerable groups. Employment, wages, prices, etc., all have 

very direct bearing on the entitlements of various groups. 

It is also important to recognize that famines can follow from many different 

types of causal processes. For example, while in a boom famine food prices will 

sharply rise, in a slump famine they may not. If the economic change that leads to 

mass starvation operates through depressing incomes and purchasing powers of 

large groups of people, food prices may stay low—or rise only relatively little, 

during the process of pauperization of these groups. Even when the slump famine 

is directly related to a crop failure due to, say, a drought, there may possibly be 

only a relatively modest rise in food prices, if the supply failure is matched by a 

corresponding decline in purchasing power due to the same drought. Indeed, it is 

easy to see that in a fully peasant economy in which food is eaten precisely by those 

who grow it, a crop failure will subtract from demand what it deducts from supply. 

The impoverished peasants would of course later be thrown into the rest of the 

economy—begging, looking for jobs, etc.—but they will arrive there without 

purchasing ability, and thus need not cause any rise in food prices even later. Ac¬ 

tual economies are not, of course, that pure, but the impact on prices is very con¬ 

tingent on the relative weights of the different types of system and organization that 

make up the affected economy.18 

Neither food output, nor prices, nor any other variable like that can be taken to 

be an invariable clue to famine anticipation, and once again there is no substitute to 

doing a serious economic analysis of the entitlements of all the vulnerable groups. 

All these variables have possible significance, and it is a question of seeing them as 

contingently important in terms of what they could do to the ability of different 

groups to acquire food. The search for some invariable indicator on the basis of 

which even the economically blind could see an oncoming famine sufficiently early 

is quite hopeless. 

One of the major influences on the actual prevention of famine is the speed and 

force with which early hunger is reported and taken up in political debates. The 

nature and freedom of the news media, and the power and standing of opposition 

parties, are of considerable importance in effective prevention of famines.19 But if 

the aim is to anticipate a famine even before early reports of hunger, that object 

cannot be satisfied by some mechanical formula on an “early warning system.” The 

various information on prices, wages, outputs, etc., have to be examined with an 

economic understanding of the determinants of the entitlements of the different 

occupation groups and of the rich variety of ways in which the entitlements of one 

group or another can be undermined. 

The different processes involved not only vary a good deal from each other, they 

may also be far from straightforward. For example, in various famines some oc¬ 

cupation groups have been driven to the wall by a fall in the relative price of the 

food items they sell, for example, meat sold by pastoral nomads in Harerghe in the 

Ethiopian famine of 1974, fish sold by fishermen in the Bengal famine of 1943. 

These groups may survive by selling these food items and buying cheaper calories 
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through the purchase of grains and other less expensive food. A decline in the 

relative price of meat or fish will, of course, make it easier for the richer parts of the 

community to eat better, but it can spell disaster for the pastoralist and the fisher¬ 

man. To make sense of them as signals of turmoil, the observed variables have to 

be examined in terms of their specific roles in the determination of entitlements of 
vulnerable groups. 

Relief, Food, and Cash 

Turning now from the anticipation to the relief of famines, the traditional form of 

relief has, of course, been that of providing free food in relief camps and distribu¬ 

tion centers. There can be no doubt that relief in this form has saved lives in large 

scale in various famines around the world. But to understand precisely what free 

food distribution does, it may be useful to distinguish between two different as¬ 

pects of the act of providing, which are both involved in the food relief operation. 

One is to give the destitute the ability to command food, and the other is to give 

him this ability in the actual form offood itself. Though they are integrated together 

in this form of relief, they need not in general be thus combined. For example, cash 

relief may provide the ability to command food without directly giving the food. 

A person’s ability to command food has two distinct elements, viz., his “pull” 

and the supplier’s “response.” In the price mechanism the two elements are inte¬ 

grally related to each other. But in terms of the logistics of providing the person 

with food, the two elements may, in some contexts, be usefully distinguishable. If a 

person has to starve because he has lost his employment and has no means of buy¬ 

ing food, then that is a failure originating on the pull side. If, on the other hand, his 

ability to command food collapses because of absence of supply, or as a result of 

the cornering of the market by some manipulative traders, then this is a failure 

arising on the response side. 

One way of understanding what Adam Smith was really asserting (an issue that 

was briefly touched on earlier) is to see his primary claim as being one about the 

nature of “response failure” in particular, saying nothing at all about “pull failure.” 

His claim was that a response failure will arise only from what he called “a real 

scarcity,” most likely due to natural causes, and not from manipulative actions of 

traders. He may or may not have been right in this claim, but it is important to note 

that in this there is no denial of the possibility of “pull failure.” Indeed, as is shown 

by his own analysis of “want, famine and mortality” arising from unemployment 

and falling wages (I quoted a passage from this earlier), Smith did also outline the 

possibility of famine originating on the pull side. There is nothing particularly puz¬ 

zling or internally inconsistent in Smith’s various pronouncements on famine, if we 

distinguish between his treatment of pull and that of response. It is not the case, as 

is often asserted, that Adam Smith believed that hunger could not arise without a 

crop failure. Also he was not opposed to public support for the deprived, and in 

particular he was not opposed to providing relief through the Poor Laws (though he 

did criticize the harshness of some of the requirements that were imposed on the 

beneficiaries under these laws). 
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Smith’s point that response failure would not arise from collusive action of 

traders has a direct bearing on the appropriate form of famine relief. If his point is 

correct, then relief could just as easily be provided by giving the deprived addi¬ 

tional income and leaving it to the traders to respond to the new pull through mov¬ 

ing food to the cash recipients. It is arguable that Smith did underestimate the ex¬ 

tent to which traders can and do, in fact, manipulate markets, but at the same time 

the merits of cash relief do need serious examination in the context of assessing 

policy options. 
Cash relief may not, of course, be quick enough in getting food to the starving in 

a situation of severe famine. Directly moving food to the starving may be the only 

immediate option in some situations of acute famine. There is also the merit of 

direct food distribution that it tends to have, it appears, a very immediate impact on 

nutrition, even in nonfamine, normal situations, and it seems to do better in this 

respect than relief through income supplementation. These are points in favor of 

direct relief through food distribution. There is the further point that cash relief is 

arguably more prone to corruption, and that the visibility of direct food distribution 

does provide a better check. And the point about the possibility of manipulative 

actions of traders cannot, also, by any means be simply dismissed. These are se¬ 

rious points in favor of direct food distribution. But cash relief does have many 

merits as well. 
First, the government’s inefficiency in transporting food could be a considerable 

barrier to famine relief, as indeed some recent experiences have shown. In addition 

to problems of bureaucracy and red tape, there is the further problem that the trans¬ 

port resources (i.e., vehicles, etc.) in the possession of the private sector may 

sometimes be hard to mobilize, whereas they would be drawn into use if the actual 

trading and moving is left to the profit-seeking private sector itself. There is here a 

genuine pragmatic issue of the speed of response, and it cannot be brushed aside by 

a simple political judgment one way or the other. 

Second, as was observed in the Wollo famine in 1973 and the Bangladesh famine 

of 1984, and most spectacularly in the Irish famines of the 1840s, food often does 

move out of the famine-stricken regions to elsewhere. This tends to happen espe¬ 

cially in some cases of slump famine, in which the famine area is short of effective 

demand. Since such “food countermovement” tends to reflect the balance of pulls 

of different regions, it may be preventable by distributing cash quickly enough in 

the famine-affected region. 

Third, by providing demand for trade and transport, cash relief may help to re¬ 

generate the infrastructure of the famine-stricken economy. This has some merit in 

contrast with ad hoc use of transitory public intervention, which is not meant to 

continue, and the lasting benefits from expansion of normal trade and transport 

may be considerable for the local economy. 

Fourth, it is arguable that cash relief is more usable for development investment 

needed for productive improvement, and this cannot be sensibly organized in relief 

centers. Even “food for work” programs, which can help in this direction, may 
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sometimes be too unwieldy, given the need for flexibility for such investment 
activities. 

Fifth, living in relief camps is deeply disruptive for normal family life as well as 

for pursuing normal economic activities. Providing cash relief precisely where the 

people involved normally reside and work, without having to move them to relief 

camps, may have very considerable economic and social advantages. Judging from 

the experience of an innovative “cash for food” project sponsored by UNICEF in 

Ethiopia, these advantages are indeed quite real.20 

This is not the occasion to try to form an overall judgment of the “net” advantage 

of one scheme over another. Such judgments would have to be, in any case, ex¬ 

tremely contingent on the exact circumstances of the case. But the general distinc¬ 

tion between the “pull” aspect and the “response” aspect of entitlement failures is 

of immediate relevance to the question of the strategy of famine relief. Adam 

Smith’s long shadow fell over many famines in the British Empire over the last two 

hundred years, with Smith being cited in favor of inaction and letting things be. If 

the analysis presented here is accepted, then inaction reflected quite the wrong 

reading of the implications of Smith’s economic analysis. If his analysis is cor¬ 

rect—and the honors here are probably rather divided—the real Smithian issue in 

a situation of famine is not “intervention versus nonintervention,” but “cash relief 

versus direct food relief.” The force of the arguments on Smith’s side cannot be 

readily dismissed, and the experience of mismanagement of famine relief in many 

countries has done nothing to reduce the aptness of Smith’s question. 

Food Supply and Food Prices 

In comparing the merits of cash relief with food distribution, it was not assumed 

that there would be more import of food with the latter than with the former. That 

question—of food imports from aboard—is a quite distinct one from the form that 

relief might take. It is, however, arguable that in a famine situation direct food 

distribution is more thoroughly dependent on food import from abroad than a cash 

relief scheme need be. This is to some extent correct, though direct food distribu¬ 

tion may also be based on domestically acquired food. But if we compare food 

distribution combined with food imports, on the one hand, and simple cash relief 

without such imports, on the other, then an arbitrary difference is brought into the 

contrast which does not belong there. In fact, the issue of food import is a separate 

one, which should be considered on its own. 

This relates to an issue that has often been misunderstood in trying to work out 

the implications of the entitlement approach to hunger and famines, and in particu¬ 

lar the implications of recognizing the possibility that famines can occur without 

any decline in food availability per head. It has sometimes been argued that if a 

famine is not caused by a decline in food availability, then there cannot be a case for 

food imports in dealing with the famine.21 This is, of course, a non sequitur, and a 

particularly dangerous piece of nonsense. Consider a case in which some people 

have been reduced to starvation not because of a decline in total supply of food, but 
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because they have fallen behind in the competitive demand for food in a boom 

famine (as happened, for example, to rural laborers in the Bengal famine of 1943). 

The fact is that the prices are too high for these victim groups to acquire enough 

food. Adding to the food supply will typically reduce prices and help these de¬ 

prived groups to acquire food. The fact that the original rise in prices did not result 

from a fall in availability but from an increase in total demand does not make any 

difference to the argument. 

Similarly, in a slump famine in which some group of people has suffered a de¬ 

cline in their incomes due to, say, unemployment, it may be possible to help that 

group by reducing the price of food through more imports. Furthermore, in each 

case import of food can be used to break a famine through public relief measures. 

This can be done either directly, in the form of food distribution, or indirectly 

through giving cash relief to the famine victims combined with releasing more food 

in the market to balance the additional demand that would be created. There are, of 

course, other arguments to be considered in judging pros and cons of food imports, 

including the important problem of incentives for domestic food producers. But to 

try to reject the case for food imports in a famine situation on the simple ground 

that the famine has occurred without a decline in food availability (if that is the 
case) is to make a straightforward mistake in reasoning. 

A more interesting question arises if in a famine situation we are, for some rea¬ 

son, simply not in a position to get more food from abroad. Would a system of cash 

relief then be inflationary, and thus counterproductive? The answer is it would typ¬ 

ically be inflationary, but not necessarily counterproductive. Giving the famine 

victims more purchasing power would add to the total demand for food. But if we 

want a more equal distribution of food, with some food moving from others to the 

famine victims, then the only way the market can achieve this (when the total sup¬ 

ply is fixed and the money incomes of others cannot be cut) is through this inflation¬ 

ary process. The additional food to be consumed by the famine victims has to come 

from others, and this may require that prices go up to induce others to consume 

less, so that the famine victims—with their new cash incomes—can buy more. 

Thus, while having a system of cash reliefs is not an argument against food imports 

in a famine situation, that system can have some desirable consequences even when 

food imports are, for some reason, not possible. If our focus is on enhancing the 

entitlements of famine victims, the creation of some inflationary pressure—within 

limits—to redistribute food to the famine victims from the rest of the society may 
well be a sensible policy to pursue. 

Entitlements and Public Distribution 

So far in this lecture my concentration on policy matters has been largely on 

what may be called short-run issues, including the anticipation and relief of fam¬ 

ines. But it should be clear from the preceding analysis, with its focus on acquire¬ 

ment and entitlements, that long-run policies have to be geared to enhancing, se¬ 

curing, and guaranteeing entitlements, rather than to some simple formula like 
expanding food output. 
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I have discussed elsewhere the positive achievements of public food distribution 

policies in Sri Lanka and China, and also in Kerala in India, along with policies of 

public health and elementary education.22 The role of Sri Lanka’s extensive “social 

welfare programmes” in achieving high living standards has been the subject of 

some controversy recently. It is, of course, impossible to deny that, judged in terms 

of such indicators of living standard as life expectancy, Sri Lanka’s overall achieve¬ 

ment is high (its life expectancy of 69 years is higher than that of any other develop¬ 

ing country—even with many times the GNP per head of Sri Lanka). But by look¬ 

ing not at the levels of living but at their rate of expansion over a selected period, to 

wit 1960-78, it has been argued by Surjit Bhalla and others that Sri Lanka has 

performed only “in an average manner.” Armed with these findings (based on in¬ 

ternational comparisons of expansion of longevity, etc., over 1960-78), the posi¬ 

tive role of Sri Lanka’s wide-based welfare programs has been firmly disputed 

(asking, on the contrary, the general question: when does a commitment to equity 

become excessive?).23 

The basis of this disputation, however, is extremely weak. The period 1960-78 

is one in which Sri Lanka’s social welfare programs themselves did not grow 

much, and indeed the percentage of GNP expended on such programs came down 

sharply, from 11.8 in 1960-61 to 8.7 by 1977.24 If the expansion of sowing is mod¬ 

erate, and so is the expansion of reaping, that can scarcely be seen as a sign of the 

ineffectiveness of sowing! 
The really fast expansion of Sri Lanka’s social welfare programs came much 

earlier, going back at least to the forties. Food distribution policies (e.g., free or 

subsidized rice for all, free school meals) were introduced in the early 1940s, and 

health intervention was also radically expanded (including taking on the dreaded 

malaria). Correspondingly, the death rate too fell from 21.6 per thousand in 1945 to 

12.6 in 1950, and to 8.6 by 1960 (all this happened before the oddly chosen period 

1960-78 used in Bhalla’s much-publicized “international comparisons” of expan¬ 

sions). There is nothing in the picture of “expansion” that would contradict the fact 

of Sri Lanka’s exceptional performance, if one does look at the right period, that is, 

one in which its social welfare programs were, in fact, radically expanded, which 

happened well before 1960. 
The diverse policy instruments of public intervention used in Sri Lanka relate 

closely to “food policy” in the wider sense, affecting nutrition, longevity, etc., 

going well beyond the production of food. Similar relations can be found in the 

experience of effective public distribution programs also in other regions, for ex¬ 

ample, China and Kerala. It is right that the “food problem” should be seen in these 

wider terms, involving not only the production of food, but also the entitlements to 

food and to other nutrition-related variables such as health services. 

Production and Diversification 

The problem of production composition in achieving economic expansion is 

also, inter alia, an important one in long-run food policy. This complex problem is 

often confounded with that of simply expanding food output as such, treating it as 
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largely a matter of increasing food supply. This is particularly so in the discussions 

of the so-called African food problem. It is, of course, true that food output per 

head in sub-Saharan Africa has been falling in recent years, and this is certainly 

one of the major factors in the intensification of hunger in Africa. But food produc¬ 

tion is not merely a source of food supply in Africa, but also the main source of 

means of livelihood for large sections of the African population. It is for this reason 

that food output decline tends to go hand in hand with a collapse of entitlements of 

the masses in Africa. 

The point can easily be seen by comparing and contrasting the experience of 

sub-Saharan Africa in terms of food output per head vis-a-vis those of some coun¬ 

tries elsewhere. Take Ethiopia and the Sahel countries, which have all suffered so 

much from famines. Between 1969-71 and 1980-82, food output per head has 

fallen by five percent in Chad and Burkina Faso, seven percent in Senegal, 12 

percent in Niger, 17 percent in Mali, 18 percent in Ethiopia, and 27 percent in 

Mauritania.25 These are indeed substantial declines. But in the same period, and 

according to the same source of statistics, food output per head has fallen by five 

percent in Venezuela, 15 percent in Egypt, 24 percent in Algeria, 27 percent in 

Portugal, 29 percent in Hong Kong, 30 percent in Jordan, and 38 percent in Trin¬ 

idad and Tobago. The contrast between starvation in sub-Saharan Africa and 

nothing of the sort in these other countries is not, of course, in the least difficult to 

explain. Unlike the situation in these other countries, in sub-Saharan Africa a de¬ 

cline in food output is associated with a disastrous decline in entitlements, because 

the incomes of so many there come from growing food, because they are generally 

poor, and because the decline of food output there has not been outweighed or even 

balanced by increases in nonfood (e.g., industrial) output. It is essential to distin¬ 

guish between (1) food production as a source of income and entitlement, and (2) 

food production as a source of supply of the vital commodity food. If the expansion 

of food production should receive full priority in Africa, the case for it lies pri¬ 

marily in the role of food production in generating entitlements rather than only 
supply. 

There are, of course, other reasons as well for giving priority to food production, 

in particular the greater security that the growers of food might then have, since 

they would not be dependent on market exchange for acquiring food. This argu¬ 

ment has been emphasized by many in recent years, and it is indeed an important 

consideration, the relevance of which is brought out by the role of market shifts in 

contributing to some of the famines that have been studied. But this type of uncer¬ 

tainty has to be balanced against uncertainties arising from other sources, in partic¬ 

ular those related to climatic reasons. In the very long run the uncertainty of de¬ 

pending on unreliable weather conditions in parts of sub-Saharan Africa may well 

be eliminated by irrigation and afforestation. However, for many years to come this 

is a serious uncertainty, which must be taken into account along with other factors 

in the choice of investment policy in sub-Saharan Africa. An argument that is often 

encountered in public discussion in various forms can be crudely put like this: 

“Food output in parts of sub-Saharan Africa has suffered a lot because the climate 
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there is so unreliable for food production; therefore let’s put all our resources into 

food production in these countries.” This is, of course, a caricature, but even in 

somewhat more sophisticated forms, this line of argument as a piece of economic 

reasoning is deeply defective. One does not put all one’s eggs in the same highly 

unreliable basket. The need is surely for diversification of the production pattern in 

a situation of such uncertainty. 

CONCLUDING REMARKS 

I have tried to comment on a number of difficult policy problems. The entitle¬ 

ment approach on its own does not resolve any of these issues. But by focusing on 

the acquirement problem, and on the major variables influencing acquirement, the 

entitlement approach provides a general perspective that can be fruitfully used to 

analyze the phenomenon of hunger as well as the requirements of food policy. I 

have tried to illustrate some of the uses of the entitlement approach and have also 

discussed what policy insights follow or do not follow from it. The policy issues 

discussed have included problems of anticipation and relief of famines, forms of 

relief to be provided (including food distribution versus cash relief), the role of 

food supply and food prices in famine relief, and long-run strategies for eliminating 

vulnerability to famines and starvation (with particular reference to Africa). 

I have also claimed that the entitlement approach is, with a few exceptions, in 

line with very old traditions in economics, which have been, in their own way, 

much preoccupied with the acquirement issue. The challenges of the terrible eco¬ 

nomic problems of the contemporary world relate closely to those traditional con¬ 

cerns and call for sustained economic analysis of the determination and use of en¬ 

titlements of diverse occupation groups. 
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Developing a Food Strategy 

C. PETER TIMMER 

POLICY PERSPECTIVE 

What does it mean for a country to “develop a food strategy”? 

How does a country do it? What should be its objectives, where 

does it turn for help, what lessons can it learn from others, and 

what must it learn from the painful but effective techniques of 

trial and error? 
These questions have no set answers. Each must be addressed in the context of 

individual country and temporal settings. Each must also be addressed analyt¬ 

ically, and that is the purpose of this paper. The analytical perspective permits us 

to distinguish the set of answers—the actual building blocks of a country’s food 

policy—from the process of identifying the right questions to ask as the first step 

in the design and ultimate assembly of those building blocks. 

This paper is about the design process. Although the way the analytical design 

process is defined places some boundaries on the dimensions of the resulting 

food strategy, it is still possible, indeed necessary, to distinguish between what 

an “optimal” food policy looks like for all worlds and the analytical process that 

frames the right set of questions. These questions emerge from the need for a 

national food strategy to satisfy four basic objectives: (1) efficient growth in the 

food and agricultural sectors; (2) improved income distribution, primarily 

through efficient employment creation; (3) satisfactory nutritional status for the 

entire population through provision of a minimum-subsistence floor for basic 

needs; and (4) adequate food security to ensure against bad harvests, natural 
disasters, or uncertain world food supplies. 

Three assumptions define the philosophical starting point for this chapter. 

They are as much intuitive perspective as based on verifiable reality, and their 

efficacy no doubt varies from country to country and from time to time. It is best, 
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however, to lay these assumptions out ahead of time rather than to discover them 

lurking at the core of the results. 

First, the four basic objectives listed above are taken as representative of the 

broad set of goals most policy makers in poor and rich countries alike have for 

their food and agricultural sectors. Growth, jobs, a decent minimum standard of 

living, and security against famine or extreme food shortages capture most of 

what might ideally be delivered by a successful food strategy. If not all objec¬ 

tives are simultaneously satisfied from a given set of policies (and typically they 

are not), it will be necessary to understand which objectives are most important. 

While development plans may say all four objectives are equally important, 

actual budget, price, and trade policies for the food and agricultural sector 

usually indicate otherwise. Hence the first important starting point is a political 

economy perspective organized around understanding national objectives for the 

food and agricultural sector. 

The second starting point is a concern for moving from here to there, that is, 

for the process of incremental change that moves a country slowly but in¬ 

creasingly surely toward the simultaneous achievement of all four food strategy 

objectives. Such a marginalist perspective is surely inappropriate in some, per¬ 

haps even many, national environments. Without radical restructuring of assets 

and basic production relations, little progress can be made toward any of the four 

objectives in such countries. This paper, however, is not about revolution but 

rather the search for feasible improvements in the individual components of a 

food strategy in those environments where the four objectives are taken seriously 

by some sector of the government. 
What is feasible depends on what constraints the political and economic sys¬ 

tem is under. Such constraints are highly heterogeneous. They range from the 

political base of the national regime and the potential, for instance, to find a 

million workers and students in the streets when food prices rise, to the diminish¬ 

ing returns in additional rice production from incremental fertilizer applications 

when fertilizer use is already high, to the inability of national, provincial, or 

local bureaucracies to identify and reach the truly poor (and only the truly poor) 

with real resources. None of these three constraints on government policies 

seeking to reach the four objectives is the sort that economists normally identify 

as factors limiting government action. The more normal constraints—availability 

of foreign exchange, of domestic savings, of budgetary resources, even of tal¬ 

ented analytical capacity—are real and important. But so too are the other, more 

nebulous political, economic, or technical constraints. A genuine concern for 

policy movement, for change in the right direction, requires that the full range of 

constraints be identified and incorporated into the analysis. 

The third major starting point for this paper is a strong belief that understand¬ 

ing markets is critical to the development of an efficient and equitable food 

strategy. This market orientation grows out of the belief, buttressed by a now 

impressive range of empirical experience, that in a global economic environment 

undergoing rapid, almost radical change in the prices, and hence the relative 
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scarcities, of important factors of production and commodities, the efficiency 
and rapidity of market decision making will generate substantially better eco¬ 

nomic progress than will strong central planning or heavy reliance on public 

enterprises operated according to central directives. No food system anywhere in 

the world is centrally planned, although some (those of the Soviet Union, China, 

or Cuba, for example) are more heavily influenced by planners’ allocations than 

others. Throughout the world, however, in the fields and in the households, 

largely private decisions are being made in response to private incentives. How 

hard to work, which inputs to use, and which foods to consume are decisions that 

are made mostly through habit and a private calculus. Since a food strategy is 

designed to change many of these decisions, it is necessary that the analysis 

leading to the design of that food policy reveal a full understanding of the context 

in which the decisions are made. 

Few would quarrel with this market orientation on efficiency grounds. It is the 

equity of the outcome, or the resulting nutritional status of the population, that is 

of concern. The fundamental argument of this paper is that the role of analysis 

and design of a food policy is to find a feasible way to use market efficiency to 

help provide nutritional equity. Such analysis is faced with a basic food policy 

dilemma: in many poor countries, especially in the heavily populated South and 

Southeast Asian countries, the set of incentives necessary to induce rapid and 

efficient growth of food production will, in the short run, simultaneously in¬ 

crease the hunger of the urban and rural landless poor, who are already on the 

nutritional margin of survival. 

A food policy that deals with this basic dilemma by keeping food prices low 

and thus dampening agricultural incentives can partially succeed in the short run 

as long as food resources are available to implement the policy. The long-run 

consequence of such a food price policy, however, is a shortage of those essen¬ 

tial food resources. The alternative, a food price policy designed specifically for 

its positive long-run productivity effects, has as a short-run consequence the 

significant reduction in food intake among the poor whose incomes are not linked 

fairly directly to food prices. This is, unfortunately, a very sizeable number of 
people. 

Analysis that copes directly with this food price policy dilemma is at the core 

of the design of any successful food strategy. Recognizing this is to recognize a 

fundamental revolution in development thinking: macro price policy is the cut¬ 

ting edge of economic development; projects and programs are the cutting edge 

of reducing nutritional inequities. The critical bridge requires two supports: (1) 

understanding the nutritional consequences of that efficient macro price policy 

and (2) designing and implementing targeted food programs that reach the poor 
within reasonable budget limits. 

This perspective on food policy design suggests four components to the analyt¬ 

ical process: (1) to determine the feasible set of policies, (2) to extend the degrees 

of freedom for policy choice, (3) to determine what investments are needed to 

break the binding constraints on policy choice, and (4) to devise policies to deal 

with the short-run consequences of efficient long-run food sector development. 
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The first step is to determine the feasible set, or at least the nature of potential 

policies and programs that are actively discussed and debated even if considered 

infeasible or unlikely in the near term. Part of this process involves understand¬ 

ing the perceived constraints on infeasible policies and programs. Do policy 

makers see these constraints in budget terms, in political risks, or in unrespon¬ 

sive rice plants, farmers, or consumers? 

The next step in this policy analysis is a search for ways to extend the degrees 

of freedom for policy choice. Policy makers do not live in an efficient world 

where all alternatives are clearly defined with costs and benefits attached, merely 

awaiting the nod of a person with power to decide. Many policy choices are 

constrained by myopic visions and faulty analysis of too aggregated a picture of 

the world. The first instinct of a good food policy analyst is to disaggregate, to 

take the data apart by producers and consumers, by income class, by commodity, 

by region, by urban and rural status. The poor—the ultimate focus of a success¬ 

ful food strategy—are different from the middle- and upper-income groups. They 

consume different foods, live in different places, have different kinds of jobs, 

and different-sized families. A full analytical understanding of these differences 

frequently suggests whole new policy approaches to dealing with food problems. 

Assembling the basic ingredients of an effective food strategy is frequently pre¬ 

vented by real constraints on what committed policy makers can do. Discovering 

this is critical for food policy analysis. It is important to know when good policy 

analysis can suggest additional degrees of freedom and when the effective 

constraints really are binding. In the latter case the third step in the analytical 

process is to determine what investments are needed to break the binding con¬ 

straints on policy choice. It may require investments in building the capacity to 

generate greater budgetary resources; investments in agricultural research to build 

the foundation for a locally adapted, high-yielding agriculture; investments in 

communications and building public trust and understanding with respect to basic 

policy dilemmas; or investments in analytical capacity. All of these investments no 

doubt have high payoffs most of the time. Good food policy analysis will identify 

which investments are critical to the design and implementation of a successful 

food strategy. 
The fourth element of creative food policy analysis is facing squarely the 

short-run welfare consequences of efficient long-run food sector development 

strategies. Two easy approaches are possible, and both are usually wrong. The 

first assumes that efficient long-run policies also solve short-run welfare and 

nutritional problems. In this view all that is lacking is “political will.” The 

second approach recognizes that efficient development strategies do carry severe 

short-run welfare costs, but the answer is to be seen in neutral fiscal transfers 

from the wealthy to the poor via the budget. Political will is the missing ingre¬ 

dient in this view of the world as well. 

Both approaches beg the important question, How can good policy analysis 

identify the needed bridging programs that enable policy makers to make diffi¬ 

cult choices? A government that cannot raise food prices because it will no 

longer be the government will not raise food prices, no matter how critical that is 
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to long-run efficiency. A government that cannot collect income taxes cannot 

make neutral fiscal transfers, no matter what political will it has. Ration shops, 

subsidized inferior foods consumed primarily by the poor, or even direct food 

distribution may be feasible programs that would cushion the food consumption 

consequences of efficient food production strategies. It would be a wonderful 

world where food consumption decisions could be separated from food produc¬ 

tion decisions, but it is not the world we live in. Food prices link the two, and 

food policy analysis begins with this understanding. 

ANALYTICAL APPROACH 

An implicit hypothesis behind the search for successful food policies is that 

neither nutrition policies nor agricultural policies can solve the basic hunger 

problem. In short, “one-sided” analytical approaches, whether from the produc¬ 

tion side or from the basic needs side, fail to provide for the central role of the 

food system, particularly food markets and prices. Production approaches focus 

on the role of new technology, or, more recently, the efficiency and productivity 

of small farmers, but these approaches fail to integrate the demand side apart 

from rural farm income. Both on Java and in the United States more than half of 

rural income is earned from nonfarm sources,1 and much urban poverty and 

hunger has no food production link at all. Similarly, despite the impressive 

accomplishments of nutrition planners in identifying and measuring the extent 

and consequences of hunger and malnutrition, their “nutritional requirements” 

approach to allocating resources usually runs into a contrary market economy. 

Nutrition simply does not have many policy levers to pull. 

The alternative is to approach the hunger problem explicitly through the food 

sector, recognizing the linkages through that sector from the agricultural sector 

and to the food consumption endpoint. The advantage of such a food policy 

approach, apart from its central focus on food markets, is the ease with which 

macroeconomic influences, especially via the budget and macro price policy, 
and international influences can be linked to the hunger problem. 

At this stage the problem sounds sufficiently complicated to require compli¬ 

cated models to understand it. Such models exist, and they test the ingenuity of 

even the brightest graduate students in their design and interpretation. Agri¬ 

cultural sector models nearly captured the entire agricultural development profes¬ 

sion before the rapid changes in the 1970s revealed such models to be essentially 

static in nature. Not enough is known about even the agricultural growth process 

in the context of radically evolving macroeconomic and international environ¬ 

ments to have much faith in the capacity of such models to capture the subtle 

linkages between the micro and macro sectors that now are important driving 

mechanisms in the modernization of agriculture. 

Macro-consistency models with separate foodgrain sectors and even disaggre¬ 

gated income classes face many of the same problems. There is no question that 
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changes in food policies in most Third World countries and many industrialized 

countries have important macroeconomic repercussions that few agricultural 

economists are trained to understand. Recognizing and roughly quantifying these 

macroeconomic effects are important, but two provisos limit the usefulness of 

the formal and complicated macroeconomic models for this purpose. First, the 

complexity of real-world patterns of food, services, and industrial goods produc¬ 

tion, of price formation, of income generation, and of food consumption patterns 

by income class of various important food commodities is such that all macro 

models are greatly simplified and frequently require important counterfactual 

assumptions in order to be “calculable.” Second, most such macro models are 

built on Keynesian assumptions about surplus industrial capacity, closed econo¬ 

mies or economies with foreign-exchange “constraints,” and cost-plus price 

formation. Many, but not all, of the major countries with serious food problems 

more nearly resemble classical economies in the Lewis sense, where labor alone, 

rather than labor and industrial capacity, is in surplus supply. Such economies 

have important macroeconomic linkages to their food sectors, but such linkages 

are not always mediated by Keynesian mechanisms. 

What is the alternative to such formal, complicated models if the goal remains 

to understand the food system and its horizontal linkages to agriculture and 

nutrition and its vertical linkages to the international economy and to macro price 

policy? Given the complexity of these linkages and of the individual components 

themselves, such an understanding can be generated only by an intuitive but 

sophisticated analysis of the system. Informal modeling of interrelationships and 

linkages among components of the food sector, combined with an analytical 

sensitivity both to the important issues and to what seems to be driving the 

system, is probably the best that can be achieved in the foreseeable future. 

Many economists are concerned that there is more art than science to this, and 

certainly no two creative food policy analysts are likely to emerge with exactly 

the same sense of how the system works and what the policy options might be. 

There is, however, a reality driving the complexity. The more skilled the ana¬ 

lysts, the more their respective visions of what is possible will correspond. 

Three separate sensibilities are required of such analysts. The first is a welfare 

sensitivity from a macroeconomic policy perspective. This is manifested as a 

concern for income distribution and the food consumption consequences of bud¬ 

getary, fiscal, and macro price policy changes. The concern comes from the top 

down. 
The second sensitivity requires a macro understanding from a nutritional or 

food consumption perspective. The design of nutritional intervention intended to 

make an impact on the magnitude of basic hunger must be sensitive to budget 

priorities and the nature of national policy objectives and constraints. An under¬ 

standing of the macroeconomic and productivity impact of food price changes 

must condition nutrition policy at the same time that concern for replicability and 

the aggregate impact of feeding interventions must condition the design of nutri¬ 

tion programs. This concern comes from the bottom up. 
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A last sensitivity is perhaps most critical of all. Food policy analysis is the 

search for second-best solutions in an imperfect and poorly understood world. 

First-best solutions are best, and the designer of food strategies will fight for 

them whenever they appear even reasonably attainable. But there must be a 

sensitivity to what is possible. A food policy analyst need not abandon ideals or 

principle, for these motivate the search for degrees of freedom, but the search 

must be in the real world and not in a model. 

UNDERSTANDING THE FOOD SYSTEM 

Consumption 

For the food policy analyst, food consumption is the variable of proximate 

concern. Nutritional status is strongly influenced by water and sanitation condi¬ 

tions, health status, food preparation techniques, and a host of other variables 

that intervene between the quantities of food entering the household and how 

well-nourished the household members are. In most circumstances, however, it 

is the quantity of food consumed by the household members that determines 

whether hunger is a significant factor in their lives. Consequently, food policy 

analysis focuses major analytical attention on food consumption patterns, even to 

the extent of starting the analysis with this component of the food system. 

Two separate analyses—one in aggregate, the other disaggregated—must be 

conducted and ultimately reconciled. First, it is necessary to generate an under¬ 

standing of the major market demand parameters for basic foodstuffs. When 

average per capita GNP rises, how much is market demand for rice likely to 

increase? market demand for wheat? for cassava? for com? for meat? How much 

meat is grain-fed, and what impact will increased meat demand have on demand 

for grain? How sensitive is market demand to absolute and relative food prices? 

If all foodgrain prices rise relative to nonfood prices, how much does demand 

drop? When rice prices rise, does wheat consumption rise while rice consump¬ 
tion falls? 

Answering these questions is important because the resulting income, own- 

price, and cross-price elasticities provide necessary linkages from macro price 

policy and macroeconomic performance to food consumption and, through the 

food marketing sector, to incentives for agricultural production. Obtaining these 

aggregate market demand parameters with any real confidence is seldom easy. 

Time series data are frequently short and of dubious accuracy when domestic 

foodgrain production makes up a significant part of total consumption. Mechan¬ 

ical regression analysis seldom gives plausible parameters. A combination of 

intuitive judgment, talking to traders, evidence from household surveys, simple 

graphical and statistical analysis of available data, and familiarity with similar 

parameters in other countries is frequently the best that can be achieved. Eco¬ 

nomic theory suggests some basic consistency relationships; reality suggests that 

parameters can change from year to year for many reasons, including changing 
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expectations. Aggregate demand parameters are important; they are seldom 

precise. 
The second step in food consumption analysis is to disaggregate the first step. 

The motivation for this step, however, is quite different from the need to know 

aggregate market demand parameters to understand the macro linkages in the 

food sector. The disaggregated consumption understanding is needed in order to 

trace the effects of various price and income policies on the food intake of the 

poor. Indeed, it is quite possible to focus this stage of the food consumption 

analysis specifically on the poor. Additional insights can be gained by similar 

analysis of the food consumption patterns of the middle class and wealthy, 

especially with respect to the impact that demand for grain-fed livestock will 

have. If time and analytical resources are a binding constraint, however, under¬ 

standing what the poor eat and why should receive first priority. 

The starting point is to discover what the poor actually eat. Everyone knows 

that they eat less than the rich, but in virtually all societies the composition of 

foods the poor eat is also significantly different from the middle-income and 

wealthy diet. The point can usually be demonstrated and suitably quantified by 

preparing separate food balance sheets for three or four income classes in a 

society and comparing them with the aggregate food balance sheet that is pub¬ 

lished by most governments. The information needed to do this is normally 

available from household expenditure surveys (if not published, then in the file 

drawers of the statistical bureau). Any country that publishes a cost of living 

index has such data, although the base year may not be recent. Failing this, 

careful interviews with a dozen representative consumers in each income catego¬ 

ry will substitute and will not fail to provide fascinating perspectives on the 

variations in food habits across income classes. 
Good food policy analysts should always go this far in understanding disaggre¬ 

gated food consumption patterns. It is critical to get the commodities and the 

amounts right. Whether it is then possible to disaggregate the demand parameters 

by income class will depend on data availability, computer facilities, and analyt¬ 

ical capacity. With the right combination of these factors, as in Indonesia and 

Thailand, very powerful analysis of the determinants of food intake by income 

class can be conducted. Such analysis is conducted commodity by commodity, 

income class by income class, using extremely large household expenditure 

surveys conducted by statistical bureaus for other purposes. Only the analytical 

costs are attributable to food policy analysis. 
The results of the few such analyses that have been conducted are both satisfy¬ 

ing and exciting. Intuitive prior judgments that the poor are significantly more 

responsive to economic signals—both income and price signals—are strongly 

borne out in the analysis. The analysis has also demonstrated significant varia¬ 

tions in food consumption levels and in parameters of change by geographic 

region, by age and sex, and especially by season of the year. It may not help a 

malnourished child to have enough food on average for the year if it is going to 

die during a three-month “hungry season.” 
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Production 

Food production is also a legitimate starting point for food policy analysis. 

The fundamental fact is that food cannot be consumed unless it has been pro¬ 

duced. Society cannot borrow from next year’s production for this year’s con¬ 

sumption needs (although in desperate times societies have eaten the seed for 

next year’s production). Somehow food must be produced, and understanding 

that process is an important component of food policy analysis. 

What should society ask of its food production sector? The question is harder 

to answer than it seems. Most people’s immediate instinct is that the domestic 

food producing sector should provide the society’s food consumption “needs.” 

But then the thoughtful hedges begin. The United States should not grow all of 

its sugar and bananas, Japan should not grow all of its wheat, Europe need not 

grow all of its soybeans. In fact, the same four basic objectives for an overall 

food strategy can also be held out, with different weights, to the food producing 

sector as well. 

Generation of farm income through efficient agricultural production provides 

the real productivity base from which all other objectives can be discussed. 

Without efficient income generation the entire rural sector will act as a drag on 

both macroeconomic performance and the ability of policy makers to deal with 

hunger and malnutrition. Knowing which crops, which new crop technologies, 

which size farms, which rural infrastructure investments, and which production 

techniques will generate that efficient agricultural productivity is partly the re¬ 

sponsibility of policy analysis, public investment, and macro price policy and 
partly the responsibility of millions of farmers who typically make rational 

decisions within the constraints of their own household and resource envi¬ 

ronment. 

Food production policy has three major tasks: (1) ensuring the availability of 

efficient agricultural technology for the various agro-climatic zones of the coun¬ 

try; (2) providing a set of macro price policies—prices for capital, labor, foreign 

exchange, and food—which at the least do not actively discriminate against the 

rural sector and which ideally would provide more positive incentives for food 

production; and (3) developing a rural marketing system for inputs and outputs 

with equal access for all classes of farmers at a minimum and preferential access 
for small farmers as an ideal. 

Each of these public policy roles with respect to efficient food production has 

an implicit or explicit income distribution consequence. The ideal policies build 

a concern for income distribution specifically into the policy and program de¬ 

sign, for the evidence suggests that rural income distribution can worsen in the 

context of efficient growth in agricultural production without such specific 
attention. 

Food production analysis must ask many of the same questions a food con¬ 

sumption analysis asks, but it is probably better to begin with the disaggregated 

perspective. For each of the major agro-climatic zones in a country, what yields 
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are farmers actually obtaining? What is the seasonal pattern of land use relative 

to temperatures, rainfall, or water availability? Are crops grown in mono-culture 

stands or are they extensively intercropped? What are the substitute crop pos¬ 

sibilities for any given season? Nothing may compete with paddy rice in the rainy 

season, but soybeans, peanuts, maize, and cassava may all be possibilities for the 

same plot immediately after the rice harvest. Little area response to changed rice 

prices is likely in such an environment, while extreme sensitivity to relative 

soybean to peanut prices may exist. 

What prices are farmers receiving at the farm gate for their output, and how do 

such prices compare with international prices suitably discounted to local levels? 

The answer to this question is quite revealing about the extent of incentive or 

disincentive to domestic farmers for their respective crops. If farms are receiving 

high prices for their crops but are producing very low yields, both by world 

standards, then a visit to the local agricultural experiment station is in order. It is 

possible that the farmers simply do not know how to use available crop technol¬ 

ogy very efficiently, and then a vigorous agricultural extension program is called 

for. Historically, however, such circumstances have been explained by an ab¬ 

sence of a high-yielding crop technology that worked reliably on a farmer’s field 

with available inputs. 

How these three empirical relationships—farmers’ yields, farm-gate incen¬ 

tives, and available technology—compare with each other provides strong clues 

as to where government agricultural policy should focus its attention. Most 

developing countries have provided their farmers with very poor incentives and, 

until recently, with little modem biological technology. For most countries this 

record of neglect and discrimination must be reversed if the domestic food 

production sector is to play a dynamic role in the overall modernization process, 

if income distribution between urban and rural areas is to be more equal, and if 

domestic food security is to be improved without increasing resort to unstable 

world markets. 

Three more micro aspects of agricultural production are also important to 

policy makers. First is the composition of commodity output. Many countries 

would like their farmers to produce domestically needed quantities of basic food 

grains at very low prices before turning to more profitable cash and export crops. 

China has had some, but not unlimited, success in implementing such a policy 

through centrally determined grain acreage allocations. Countries with less control 

over their population, and even China at the margin (and more recently in general), 

have found their farmers quite recalcitrant about growing relatively unprofitable 

crops. If the balance of commodities produced is undesirable from a social point of 

view, either the technology or the incentives, and frequently both, will have to be 

changed. 
The second micro issue is choice of technique in agricultural production.2 

How farmers combine factors of production to produce agricultural output is 

critical for three reasons: (1) depending on the extent of labor hiring, techniques 

chosen alter the income distribution within rural areas; (2) some techniques use 
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considerably more foreign exchange than others, with resulting macroeconomic 

consequences; and (3) some techniques are more natural resource-intensive than 

others, especially in their use of liquid fuels or care with which fragile soils are 

cultivated. Many choices about technique are strongly influenced by macro price 

policy, and the choice of technique issue in agricultural production has strong 

linkages to macro and international economic policies. 

The third micro production issue for policy makers is the responsiveness and 

flexibility of the agricultural system. Traditional agriculture evolved in a variable 

year-to-year internal environment but a static external world. There is some 

evidence that the weather may be becoming even more variable, but the external 

world is cleariy no longer static. An agricultural system that is efficient in 

production and responsive to new signals about what is desired as output will be 

an essential foundation for a successful food strategy for the 1980s. 

Marketing 

The need for responsiveness and flexibility in food production is transmitted 

from food consumers via the marketing system. If the signals do not get through 

efficiently, both sides of the food system are frustrated. Since foods as consumed 

are nearly always different in time, place, or form from foods as produced, 

nearly all foods must be marketed in the technical sense. Not all foods must enter 

the marketing system, however, since the three marketing functions are often 

provided by the farm household itself as it transports grain from the field, stores 

it, and mills it before consumption. The process of economic modernization 

raises the opportunity cost of such household activities, and the marketing sys¬ 

tem tends to supply an ever larger share of these services relative to household 

production. For food policy analysts the important questions about the marketing 

system involve its static efficiency with respect to time, space, and form transfor¬ 

mations and the dynamic capacity and flexibility to handle varying and especially 
larger quantities. 

Market efficiency refers to whether the marketing system equates costs of 

storage, transportation, and processing with temporal, spatial, and product form 

price differences. High marketing margins do not necessarily denote inefficient 

markets if costs are commensurately high. High costs typically reflect inadequate 

physical and institutional infrastructure in the marketing system (poor roads 

accessible to trucks only in the dry season, lack of central market places where 

price formation is competitive and resulting prices are publicly announced and 

broadcast to farmers, shortage of fertilizer go-downs close to the point of fertil¬ 

izer use, inadequate milling facilities), and public policy should normally focus 

on high-payoff investments that will improve the physical capacity of the market¬ 

ing system to handle both the inputs and output. Greater capacity usually means 

lower short-run marginal costs when supplies increase sharply; hence the flexi¬ 

bility of the system to respond to variations is also improved. 
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Food policy analysts must be alert to two common biases in developing coun¬ 

try food marketing systems. First, most traditional peasant households have 

always sold at least a small portion of their basic grain output in order to buy a 

few cash goods necessities—salt, cloth, cooking ware. The traditional marketing 

system evolved to handle limited quantities of grain flowing out of the coun¬ 

tryside to commercial centers, and small quantities of consumer goods flowing 

back to the countryside. Such a marketing system is frequently incapable of 

providing large quantities of agricultural inputs to the countryside or of returning 

a sizeable increase in the net marketed output. 

The second market bias has built up in regions with heavy reliance on a single 

export commodity, for example, cocoa, peanuts, sugar. The marketing system 

then tends to be efficient at moving the export commodity out to ports and 

possibly at moving foodstuffs and other consumer goods back to the growing 

region. Even fairly strong demand for food from other parts of the country, 

especially the commercial and governmental centers, may not be transmitted 

back to potential growers. The argument is not that cocoa farmers should grow 

rice or peanut farmers, millet, but that the marketing system may be more 

efficient at transmitting both commodities and price signals for some goods than 

for others and in one direction rather than both directions. 

The marketing system must not only transmit price signals efficiently but also 

serve as the arena for price formation for many agricultural commodities. Most 

countries have national food price policies for their basic staple grain (and 

frequently for many more commodities), and such policies are normally imple¬ 

mented by special trade arrangements at the international border with respect to 

imports and exports of the commodity. Even with such a macro food price 

policy, however, the marketing system must still transmit the desired price 

signals up to consumers and down to farmers. For other commodities that fre¬ 

quently are very important for farm income—fruits, vegetables, livestock, 

pulses—the marketing system must provide the price formation arena itself. The 

institutions by which governments encourage or discourage this activity heavily 

influence the net returns to farmers and the retail prices to consumers. 

The income distribution consequences of inefficient price formation or trans¬ 

mittal of policy-determined price signals are almost uniformly bad. High market¬ 

ing costs do not imply high incomes for the “middleman,” but they do tend to 

imply high returns to those who can take the real risks of a costly marketing 

venture. Secondly, even in efficient and low-cost marketing systems many mid¬ 

dlemen who are transporting and storing grain will tend to make windfall profits 

when food prices rise suddenly and unexpectedly. Although no one notices their 

losses when food prices fall unexpectedly, speculative profits on holding food 

grain during the food shortage seem antisocial, if not criminal, and many so¬ 

cieties have treated the middleman as both. Honest profits are to be made in food 

marketing, and the role of public policy should be to see that such profits, and 

only such profits, are a normal component of the cost of providing food to 

consumers. 
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MACROECONOMIC ENVIRONMENT 

Domestic Macro Policy 

If policy is the cutting edge of development, then domestic macro policy 

conditions the development environment in which a food strategy is designed and 

implemented. Unfortunately, this macro environment is usually hostile to several 

of the objectives of a food policy, especially the critical one of efficient (and 

even equitable) growth in agricultural production. Macro policy has three essen¬ 

tial components from the perspective of the food system: (1) fiscal, budgetary, 

and monetary policy; (2) macro prices for labor, capital, and land (food prices); 

and (3) the foreign-exchange rate. 
Fiscal policy encompasses the overall tendency toward expansion or contrac¬ 

tion of the economy; budgetary policy entails the actual sectoral allocations of 

the fiscal total; and monetary policy tends to be the instrument that accommo¬ 

dates fiscal policy when tax revenues fall short of budgetary expenditures. Mone¬ 

tary policy can be operated independently of fiscal policy, but in most cases the 

money supply tends to expand to fill fiscal deficits. The inevitable result is 

chronic and frequently rapid inflation. Inflation is a characteristic of the usual 

macro policy context in which food policies are framed. 

The second essential component of macro policy is the real level of an econo¬ 

my’s macro prices—the prices for the basic factors of production: labor, capital, 

land. Most countries influence land prices through the urban-rural terms of trade 

(although land also serves as a hedge against inflation), and these terms of trade 

are heavily influenced by prices for basic food staples. Thus the macro prices are 

wages, interest rates, and food prices as a proxy for the broader rural-urban terms 

of trade. 

All three macro prices also tend, to be biased against efficient agricultural 

production, at least to the extent that governments are able to implement their 

policy intentions. Since prices are meant to signal relative scarcity to decision 

makers in the economy, policy-dictated macro prices that are sharply at variance 

with actual scarcity values will tend not to be widely applicable as actual decision 

variables. Low interest rates can be maintained for a few preferential customers 

through a rationing system and an accommodating monetary policy, but such 

rates will depress savings and force informal credit rates, especially rural rates, 

to higher levels than otherwise.3 High minimum wages can be enforced in large 

industries but reduce the demand for labor and force wages lower in the much 

larger informal labor market, also heavily rural. Low food prices, if enforced 

only by statute, will tend to generate a black market where nonpreferred custom¬ 

ers, especially the poor, must pay much higher prices for their foods while forced 

market deliveries from food surplus areas depress agricultural incentives.4 The 

typical macro price policy set, although perfectly understandable as a political 

reaction to the very difficult pressures of economic modernization, tends to place 

a very heavy burden on an effective food strategy. 
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Low food prices can also be maintained, usually more effectively, by appro¬ 

priate food import or export policy controlled by the government. Restricting 

food exports or subsidizing imports will reduce domestic food prices. Restricting 

food exports usually provides a government budget surplus, as in Thailand, so it 

is a doubly popular policy with urban-based government officials. Since sub¬ 

sidizing imports requires a budget allocation, the costs of such a low food price 
policy are more apparent. 

The third component of macro policy, however, typically hides some of these 

costs behind an overvalued exchange rate. The foreign-exchange rate—also a 

macro price because it is set and defended by the central bank—measures the 

price of a unit of foreign exchange, say a dollar, in terms of the number of units 

of domestic currency, say the Indonesian rupiah, required to purchase it. Thus 

the Indonesian exchange rate between August 1971 and November 1978 was Rp 

415 per U.S. dollar and is now Rp 625 per U.S. dollar. From 1974 to 1978 the 

rupiah became increasingly overvalued as domestic inflation ran much faster 

than international inflation. Food prices were kept low domestically, not by large 

budget subsidies on imports, but by large imports valued at an overvalued ex¬ 

change rate. The burden on rural producers and the benefits to urban consumers 

came through the overvalued exchange rate (permitted in this instance by pe¬ 

troleum revenues) that made imported commodities appear cheaper to the domes¬ 

tic economy than they should have. With the sharp devaluation in 1978 this bias 

was eliminated, and the costs of maintaining low food prices were transferred 

directly to the budget. The visibility of such costs changes the nature of food 

policy discussions from trying to show a bias to examining the costs and benefits 

of the bias. A devaluation also tends to increase sharply the terms of trade for 

rural commodities that are not specifically subsidized by domestic macro price 

and trade policy. Rural areas almost always benefit from devaluations of domes¬ 

tic currencies to reflect more accurately long-run scarcity. 

Broad-based macroeconomic reforms encompassing all three components of 

macro policy—fiscal, budgetary, and monetary policy; macro prices for labor, 

capital, and food; and the foreign-exchange rate—are not likely to be carried out 

at the behest of food strategists. But first, they should be carried out anyway if 

the country is concerned about growth and equity, and second, food strategists 

should be on the right side rather than the wrong side of the macro policy debate. 

Where is the side of the angels? The first point is to understand that macro 

policy reform will have significant short-run food consumption consequences 

and large political costs. Programs to deal with both should be in place before a 

major reform is implemented rather than assembled in a scramble after problems 

begin to appear. In effect, understanding the need for such programs and assist¬ 

ing in their design is the basic role of good food policy analysis. 

With this step taken, the components of effective macro policy are fairly 

straightforward, even classical: (1) a reasonably balanced budget with restrained 

monetary growth leading to stable prices by the standards of international trading 

partners and (2) macro prices set to reflect long-run opportunity costs of the 
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factors of production—determined by their marginal productivity in producing 

tradeables at an equilibrium exchange rate. Such opportunity costs should not be 

read from international prices with a narrow, short-run, or mechanical vision. 

The first leaves out environmental costs, the second is unduly influenced by 

temporary fluctuations in highly leveraged international markets, especially for 

sugar and foodgrains, and the third implies that some formula can translate border 

prices into appropriate domestic price policy. With these provisions, however, such 

a macro policy reform will end up reflecting the reality of the domestic economy 

rather than the shadows of planners’ wishes. 

International Elements in a Domestic Food Strategy 

Few countries have tried and even fewer have succeeded in isolating them¬ 

selves from the international economy. Global interdependence brings great 

benefits, but it also magnifies the costs of contrary domestic policies. Long-term 

autarky is almost never a good policy, but a short-term hiatus from relatively free 

trade may be essential for some countries in the early stages of nation building. 

In general, however, international trade is beneficial to a young and unbalanced 

economy. It is fair to ask who benefits from the gains to such trade, and this is a 

task of food policy analysis. The burden of proof, however, falls on those who 

wish to show harm, and not vice versa. 

This perspective suggests that the international economy serve as the standard 

by which domestic resource allocations are made, at least before income distribu¬ 

tion consequences are factored into the policy decision. Tradeable goods, es¬ 

pecially most output from the rural sector, can be imported or exported at the 

margin, and that marginal cost relative to domestic costs of production indicates 

the efficiency in income generation of a domestic project. Such an efficiency 

comparison need not dictate the “go-no go” decision if income distribution 

arguments are compelling, but the calculation should always be done. 

If international opportunity costs are going to be held up as a standard of 

comparison to domestic production (and consumption) costs, then some under¬ 

standing of the long-run functioning of major international commodity markets 

should be in the bag of tools carried by good food policy analysts. Such com¬ 

modity markets are often said to be highly leveraged, unstable, and controlled by 

multinational corporations for the benefit of the industrialized world. There is 

enough truth in the appearance of some of these markets for the charges to have 

some validity, especially with respect to leverage and instability. Domestic food 

strategy planning would be made much easier if world food markets could be 

stabilized with some assurance of adequate food reserves for years of bad har¬ 

vests—but planning domestically for such stabilization internationally would be 

foolish in today’s world. Domestic planners should invest in understanding how 

the world grain markets actually perform, while encouraging their diplomats to 

search for ways to improve that performance. 

World commodity markets are in fact tightly interconnected by technical and 

economic relationships, primarily through the livestock feeding industry and, in 



Developing a Food Strategy 221 

the not-too-distant future, possibly also through the sweetener and the alcohol 

fuel industries. Thus cassava, corn, wheat, and soybeans are linked through 

these mechanisms. Wheat and rice are linked in the world market by China 

through a calorie arbitrage implemented by shifting domestic food demand pat¬ 
terns with its urban grain rationing system. Understanding interdependence is the 

essence of understanding international commodity markets. 

What international instruments of assistance are available to domestic food 

strategy planners? None is important enough that it should influence the basic 

strategic design for the food sector, but food aid can be useful as a short-run 

consumption support to a bridge linking existing food price policy with greater 

long-run price incentives to the domestic agricultural sector. The World Bank 

and other assistance agencies can provide useful funding and design assistance 

for critical urban and rural infrastructure, and their support of the International 

Agricultural Research Institutes is absolutely critical for developing the long-run 

technological base for rapid improvement in domestic agricultural productivity. 

Finally, analytical assistance is available for the design of effective food strat¬ 

egies. This design process is extraordinarily complex and requires personnel 

trained to think creatively about such complexity. No country has a monopoly on 

such personnel or on the training institutions that produce them. Here the gains to 

international trade are impressive indeed. 

SUMMARY: ELEMENTS OF A FOOD STRATEGY 

Three important summary points come out of the above discussion. First is the 

critical importance of recognizing the explicit need for a reconciliation between 

food consumption/nutrition objectives and the policy set necessary for efficient 

growth in agricultural production and farm incomes. Reconciliation is not the 

same as compromise, at least in the sense of giving each side half. Doing so 

might turn out to be the worst of all possible worlds, serving neither efficiency 

nor equity. Rather, reconciliation involves creative disaggregation of food con¬ 

sumption problems in the search for targeted interventions that do not require 

impossible budget subsidies or bureaucratic resources. 

Second, food policy analysis involves a frame of mind for finding order in 

complexity. It is sophisticated, intuitive, even artistic. At its best such analysis 

uses a set of filters accumulated with experience and training to sort out (1) what 

is driving the food system at any given time and (2) how policy levers might be 

used to affect its direction and speed. 

Third, food policy analysts will have three important starting points: food 

consumption patterns, food production potential, and how the macro policy 

environment conditions both. These three sectors are obviously not independent. 

They are connected by the domestic food marketing sector and conditioned by 

the international economic environment. Food prices turn out to be the critical 

short-run link joining all the pieces of the system, while the distribution of 
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increases in income provides a second important, long-run link. Successfully 

integrating the short-run and long-run perspectives on behavior and performance 

of the food system is the goal of a food strategy. 

NOTES 

1. See Chuta and Liedholm, chapter 19 in this volume.—Ed. 

2. See Timmer, chapter 18 in this volume.—Ed. 

3. See Adams and Vogel, chapter 21 in this volume.—Ed. 

4. See Mellor, chapter 10 in this volume.—Ed. 
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Exports and Economic 
Development of Less Developed 

Countries 

HLA MYINT 

INTRODUCTION 

The question of how far exports, particularly primary exports, are 

capable of providing the underdeveloped countries with a satisfac¬ 

tory basis of economic development has been extensively discussed 

during the last two decades and may still be regarded as something 

of an open question. Prima facie, the broad facts relating to the export and 

development experiences of these countries during the period seem to support 

those who advocated policies of freer trade and export expansion rather than 

those who advocated policies of protection and import substitution. Thus, despite 

the “export pessimism” of the latter, which persisted well into the 1960s, the 

period 1950-70 has turned out to be a period of very rapid expansion in world 

trade, and those underdeveloped countries that responded to the buoyant world 

market conditions have been able to expand their exports rapidly, typically above 

5 percent per annum. This export expansion included not only the primary 

exports produced by the large mining and plantation enterprises but also those 

produced by the small peasant farmers. In addition, a smaller group of countries 

have expanded their exports of manufactured and semiprocessed products. Fur¬ 

thermore, the countries that expanded their exports have also tended to enjoy 

rapid economic development, and significant correlations have been found be¬ 

tween the growth of export and the growth of national income among the under¬ 

developed countries by cross-section studies; by time-series studies; or by a 
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combination of both methods (Emery 1967; Maizels 1968; Kravis 1970a, 1970b, 

and Chenery 1971). Conversely it has been found that the countries that concen¬ 

trated on import substitution tend to have lower rates of growth than those that 

expanded their exports (Balassa 1971). 
In this paper, we shall be concerned both with the causal analysis and with the 

policy implications of the relationship between the exports and the economic 

development of the underdeveloped countries. In section I, we shall consider this 

relationship, not as a simple one-way causation running from exports to eco¬ 

nomic development, but as a mutual interrelationship involving other important 

elements of the economic system. In section II, we shall argue that it is necessary 

to take into account not only the “direct gains’’ from trade in terms of the 

allocative efficiency of resources but also the “indirect effects’’ of trade on the 

productive efficiency of resources in a broader sense in order to have a better 

understanding of why the export-oriented underdeveloped countries tend to enjoy 

a more rapid rate of economic growth than those that have pursued import- 

substitution policies. In section III, we shall argue that the expansion of peasant 

exports from the “traditional sector’’ of the underdeveloped countries tends to 

promote economic development, directly by a fuller and more effective utiliza¬ 

tion of their underutilized resources in the “subsistence sector” and indirectly 

by extending and improving their domestic economic organization, which is 

incompletely developed. In section IV, we conclude that the outcome of our 

analysis is to support the prima facie view that freer trade and export expansion 

policies tend to promote the economic development of the underdeveloped 

countries. 

I. POSSIBLE CAUSAL RELATIONSHIPS 

A positive statistical association between the expansion of exports and the 

growth of national incomes among the underdeveloped countries does not tell us 

much about causal relationships. It may mean (a) that export expansion is the 

cause of economic development; or (b) that economic development is the cause 

of export expansion; or (c) that both are caused by some third factor. Further, the 

causal link running in each direction can be interpreted in a variety of ways. 

Without attempting to be exhaustive, we may review some of these potential 

elements in the mutual interrelationships between export and economic de¬ 

velopment. 

(a) The hypothesis that the expansion of exports is the cause of economic 

development may be interpreted in three ways: (a. 1) The first is the conventional 

free trade argument that the expansion of exports according to comparative costs 

will increase the direct gains from trade and thus help to promote economic 

development, (a.2) Next, we have the widely held belief that exports contribute 

to economic development mainly by providing the underdeveloped countries 

with the foreign exchange necessary for the purchase of capital goods and inputs 
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from abroad, (a.3) Third, we may think of the “indirect effects” of freer trade 

and export expansion on domestic productive efficiency, such as the “educative 

effect” of an open economy, facilitating the spread of new wants and activities 

and new technology and new economic organization; or the gains in the produc¬ 

tivity and the economies of scale from specialization for the export market. 

It is fair to say that (a.l), viz., the direct gains from trade through a more 

efficient allocation of resources, provided the theoretical basis on which freer 

trade policies were advocated for the underdeveloped countries during the last 

two decades. Yet the causal link running from the direct gains from trade to 

economic development appears to be rather weak. During the decades 1950-70, 

the growth rates of the underdeveloped countries with rapid export expansion 

have been typically between 5.5 percent and 7 percent, while those with slow or 

stagnant exports have been about 3-4 percent; and the difference in the growth 

rates between the two types of countries became more pronounced during the 

decade 1960-70 (cf. Chenery 1971; Balassa 1971; and Meier 1970). On the 

other hand, it seems to be widely held that the static gains from the removal of 

the distortions created by protection tend to come out as a rather “small” 

percentage of the aggregate national product (Harberger 1959; and Corden 

1975). Even if the whole of this gain is reinvested, this would seem to be too 

small and short-lived to explain the difference in growth rates between the 

successful and the unsuccessful countries. Later, we shall see that the picture 

may be modified by extending the concept of the “direct” gains and losses to 

include those arising from the allocation of the investible funds. But even so, we 

shall find it necessary to go beyond the “direct gains” to the “indirect effects” 

of the type listed under (a.3). 

Leaving (a.2) and (a.3) for later consideration, let us now go on to the second 

hypothesis (b), viz., that economic development is the cause of export expan¬ 

sion. This may be interpreted in two ways: (7>.l) Economic development may 

lead to an expansion of exports via increasing the supply of exportable goods. 

This is most easily seen when we assume exports as a constant proportion of a 

growing national output, but this proposition will hold so long as the share of 

exports does not decrease sufficiently to counteract the effects of the growth in 

total output, (b. 2) Economic development may act via the increase in demand 

and the widening of the domestic market, having beneficial effects both upon the 

domestic industries and upon the export industries. Both these propositions are 

unexceptionable and may be included in the process of interaction between 

exports and economic development. The crucial question here is not whether a 

given increase in national output and income will tend to increase exports, but 

what is to be regarded as the main cause of this increase in output and income. 

This leads up to the third hypothesis (c), viz., that both the expansion of 

exports and economic development are caused by a third factor. Here we ap¬ 

proach the central battleground of the debates on trade and aid policies during the 

postwar decades, for it turns out that the choice of the “third factor” is nothing 

short of the choice of a theory of economic development that shapes our views 
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about the relationship between exports and economic development. There are 

two main theories here. 

(c. 1) The first is deeply rooted in the thinking of the 1950s, when the supply of 

resources available for capital investment was regarded as the central problem of 

economic development. In this view, the level of investment (financed out of 

domestic savings and aid) is regarded as the “third factor” which will increase 

the total national product according to some assumed capital-output ratio and 

thus increase the supply of the exportable commodities. Combined with the 

“export pessimism” and the jaundiced attitude towards international trade which 

prevailed well into the 1960s, this has led to the familiar “inward-looking” 

policies. 

(i) It was held that an underdeveloped country seeking a rapid rate of 

economic growth should step up the rate of capital investment oriented to¬ 

wards its internal investment opportunities independently of its external eco¬ 

nomic opportunities, which were assumed to be unfavorable. 

(ii) Earlier on, these internal investment opportunities were supposed to be 

generated by a “balanced growth” between the domestic manufacturing and 

the domestic agricultural sectors. But given the prevailing faith in the power of 

modern manufacturing industry based on capital-intensive advanced tech¬ 

nology to promote economic development, both domestic agriculture and 

primary exports came to be increasingly neglected in favor of the import- 

substituting manufacturing industry. 
(iii) The expansion of the modem manufacturing industries, however, re¬ 

quired imports of capital goods and other inputs and materials. Thus, the 

importance of foreign exchange as the means of acquiring the imported capital 

goods came to be emphasized. However, since it was assumed that the world 

market demand for primary exports would be extremely inelastic, it did not 

lead to export expansion policies (suggested by a.2 above), but to the re¬ 

strictions on the imports of consumer goods to save foreign exchange for the 

imports of capital goods and to the renewed pleas for greater international aid 

to fill the “foreign exchange gap.” 

(c.2) The alternative view regards both the expansion of export and economic 

development as being caused not so much by the level of domestic investment 

per se as by the appropriate domestic economic policies that enable a country to 

allocate its resources more efficiently, taking into account both its internal and 

external economic opportunities. This is the position adopted by most econo¬ 

mists who advocated policies of freer trade during the last two decades. They 

emphasized that an underdeveloped country would not be able to reap fully the 

direct gains from international trade unless it also pursued appropriate domestic 

policies, viz.: (1) appropriate pricing policies in both factor and product markets 

that remove discriminatory treatment of different lines of economic activities, 

both within the domestic economy and between the domestic and the foreign 

trade sectors; (2) appropriate macroeconomic policies that prevent overvaluation 
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of the foreign exchange rate and avoid the need for ad hoc import restrictions and 

quantitative controls resulting in an unplanned protection arising from a chronic 

foreign exchange shortage; and (3) appropriate investment policies that reflect 

the country’s comparative costs by valuing both the inputs and the outputs of 

investment projects at world market prices (cf. Johnson 1967; Little, Scitovsky, 

and Scott 1970; and Little and Mirrlees 1974). 

It is fair to say that there are considerable empirical and theoretical grounds for 

supporting (c.2) against (c.l). 

First, most economists would agree nowadays that the earlier approach to 

economic development in terms of increasing the supply of resources available 

for capital investment has turned out to be seriously inadequate and that in a 

fundamental sense economic development involves the raising of the productive 

efficiency in the use of resources. Despite the low ratios of domestic savings to 

their GDPs in the early 1950s, the overall rate of growth of the underdeveloped 

countries during the 1950-60 decade was about 4.5 percent per annum—much 

higher than was generally expected. This growth rate in GDP was maintained 

between 4.5 percent and 5 percent during the 1960-70 decade. During this time, 

the ratio of their domestic savings also increased to some 15 percent of the 

GDPs. A comparison of the savings ratio and the growth rates serves to bring out 

the modest contribution of capital to economic development. Thus if we follow 

Caimcross (1962) and assume the average rate of return on capital investment in 

the underdeveloped countries to be 10 percent, then the 15 percent saving ratio 

would have contributed no more than 1.5 percent of the total growth rate between 

4.5 percent and 5 percent. If the level of domestic investment cannot explain the 

average growth rate of the underdeveloped countries as a whole, it is also not 

able to explain the difference in the growth rates between the successful and the 

unsuccessful countries. There does not seem to be any striking difference in the 

level of domestic investment between the successful countries that pursued ex¬ 

port expansion policies and the less successful countries that pursued import- 

substitution policies (Bruton 1967). 
Second, in the perspective of the 1950-70 decades, during which world trade 

expanded at an unprecedented rate, it is now difficult to maintain the extreme 

type of export pessimism that dominated discussions on trade and development 

well into the 1960s. Of course, it is anyone’s guess whether world trade will 

resume its previous rate of expansion after the current recession. But even so, a 

more reasonable hypothesis would be that “under normal conditions” most 

underdeveloped countries could expand their exports, provided they pursued 

appropriate domestic economic policies. Kravis (1970a, 1970b) has taken con¬ 

siderable pains to dispel the fatalistic view that the underdeveloped countries’ 

exports depend solely on the world market factors over which they have no 

control. He has shown that successful export performance among the under¬ 

developed countries during the postwar decades is determined mainly by domes¬ 

tic supply factors and “competitiveness.” Thus the successful countries ex¬ 

panded their primary exports mainly by increasing their shares of the world 

market for their traditional exports and, to some extent, by diversifying into new 



228 Hla Myint 

exports. De Vries (1967) has also shown that some underdeveloped countries 

have succeeded in expanding their “minor” exports substantially by controlling 

their domestic rate of inflation with given exchange rates. 
Third, the limitations of the concept of the “foreign exchange gap,” popu¬ 

larized by UNCTAD economists during the 1960s, have been extensively dis¬ 

cussed (for example, in Findlay 1973), and here we need touch upon only one 

aspect of the subject. We have seen above that the once-for-all gains obtainable 

from the removal of the static distortions are likely to be a small percentage of the 

GDP and that therefore the reinvestment of these once-for-all gains would have a 

very small effect on economic development. But this is not to deny that losses 

can be great and economic development can be seriously retarded when the 

annual flow of investible funds, including the supply of foreign exchange, is 

directed into unproductive channels by the import-substitution policies. This 

suggests an important qualification of the role of foreign exchange in economic 

development. 
In the standard case in which a country acquires imports as final consumption 

goods, the “direct” gains from trade can be readily identified with the cheaper 

imports leading to a greater consumers’ welfare. In the case of an under¬ 

developed country wishing to acquire the imports, not for final consumption but 

as capital goods and inputs for further production, the concept of “direct” gains 

from trade has to be defined more carefully. Following Hicks (1959), we may 

picture the country as being faced with a problem of choice in two stages. In the 

first stage, the country has the choice of converting its given savings into capital 

goods either by producing them at home or by converting the savings into exports 

which can be exchanged for the imported capital goods from abroad. Having 

acquired the capital goods in one way or another, the country has the further 

choice of either using them to produce the final consumer goods at home or using 

them to produce exports which can be exchanged for the imported consumer 

goods from abroad. Comparative advantage enters into both stages of choice, 

and the country will not maximize its final consumer gains unless the correct 

choices have been made at both stages. 

We can now see why we need to qualify the popular argument that foreign 

exchange plays a crucial role in economic development by enabling an under¬ 

developed country to purchase the much-needed capital goods and technical 

inputs that it could not produce at home except at a prohibitive cost. This is true 

enough as far as it goes, but the gain from the opportunity to import the capital 

goods is only a potential gain; it can be turned into an actual welfare gain only if 

the imported capital goods are economically suitable, that is to say, only if the 

technology they represent fits in with the factor proportions of the country and 

the final products they produce are in accordance with the country’s comparative 

costs. If the “wrong” type of capital goods is imported because of the protection 

of the domestic manufacturing industry and if, moreover, the importation of the 

wrong type of capital goods is actively encouraged by the provision of cheap 

capital funds and foreign exchange by government policies, it is not difficult to 

see that the potential gain from the availability of foreign exchange may be 
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reduced or even turned into an actual loss (cf. Johnson 1967; and Myint 1969). 

Bruton’s study (1967) of import substitution of five Latin American countries 

vividly illustrates this point. According to him, during the war period 1940-45, 

when these countries could not obtain their supplies of capital equipment and 

materials from abroad, the productivity of domestic resources rose through a 

process of improvisation and adaptation of the existing capital equipment to fit 

the local market size and the product to fit the local market demand, resulting in a 

fuller utilization of the productive capacity. In contrast, in the post-1955 period, 

when import-substitution policies were actively pursued with overvalued ex¬ 

change rates and subsidies on the import of capital goods and technically neces¬ 

sary inputs, there was virtually no increase in the “pure” productivity of re¬ 

sources. On the contrary, with a growing inappropriateness of input mix of 

production due to the overvaluation of currency and distortions in the factor 

markets, and with a growing inappropriateness of the composition of output due 

to protection and to a decline in competition, “an industrial structure has tended 

to emerge that is so alien to factor endowments that full utilization of existing 

capacity came to depend more, not less, on a constant flow of imports” (Bruton 
1967, 1112-13). 

In this section we have been considering the mutual interrelationship between 

exports and economic development in terms of its constituent elements: (a) the 

effects of export expansion on economic development; (b) the effects of eco¬ 

nomic development on export expansion, through both an increase in total supply 

and an increase in total demand; and (c) the effects on both export expansion and 

economic development of a “third factor,” notably the appropriate domestic 

economic policies. We have found that the causal link running from the direct 

gains from trade to economic development (a. 1) is rather weak but that the static 

theory of comparative costs can be effectively extended to explain the negative 

proposition as to why the countries that pursued import-substitution policies 

tended to enjoy a lower growth rate through a misdirection of the investible 

resources. This has also suggested an important qualification to the proposition 

{a.2), viz., exports can contribute to economic development through the foreign 

exchange earnings only if these are correctly reinvested, according to compara¬ 

tive costs. We now turn to (a.3), the “indirect effects” of exports on economic 

development through their effects on the productive efficiency of the domestic 

economic system. 

II. INDIRECT EFFECTS OF TRADE ON 
PRODUCTIVE EFFICIENCY 

If we adhere strictly to the assumption of the static comparative costs theory 

and the “perfect competition” model on which it is based, then there would be 

little scope for the indirect effects of trade to operate on the domestic economic 

system. In such a model, the country’s maximum production possibility frontier 

is supposed to be determined in an unambiguous manner by the autonomously 
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given resources and technology. The country is assumed to be already on the 

production possibility curve before trade takes place, and it responds to the 

opportunity to trade by reversible movements along this curve. Since the coun¬ 

try’s production possibility curve cannot be shifted except by autonomous 

changes in the supply of resources and technology, all that trade can do is to 

change the allocation of resources. The possibility that the country’s productive 

efficiency in a broader sense might be affected, either favorably or unfavorably, 

by the process of adapting its capacity to the requirements of international trade 

is ruled out by assumption. 
(1) The possible increase in productive efficiency through the “educative 

effect” of an open economy in facilitating the spread of new skills and technol¬ 

ogy is ruled out if we adhere strictly to the assumption of “perfect knowledge,” 

which implies a zero cost of search for information and transmission of knowl¬ 

edge. Thus “given” the technology in the outside world, the producers within a 

country supposedly would be able to adopt this technology in an instantaneous 

and costless manner. 
(2) The possible increase in productive efficiency through the response of the 

domestic entrepreneurs to the pressure of foreign competition is similarly ruled 

out. Each producer is already supposed to be operating on his production func¬ 

tion representing the minimum combinations of inputs required to produce a 

given output. With the given technology, these production functions are assumed 

to be determinate and can be changed only through an autonomous technological 

change. 
(3) The possible increase in productive efficiency through the process of 

specialization for a wider export market in a genuine sense, involving the adapta¬ 

tion in the quality of resources and investment in durable productive capacity and 

human capital to meet a specific international demand, is ruled out by the static 

assumptions. Movements along the production possibility curve are reversible, 

and resources of each type are assumed to be homogeneous and divisible. There 

are no differential rents arising out of the differences in the quality of the 

resources and their suitability to international demand; all that adjustments to 

trade can bring about are the changes in the relative scarcities of different types 

of resources or their scarcity rents. The assumption of perfect divisibility of 

resources rules out the economies of scale. If there are no gains in productivity 

from specialization for the export market, there are also no risks or commitments 

in specialization. The economic system is assumed to be able to allocate re¬ 

sources either to expand or to contract exports in a smooth and flexible manner. 

(4) Finally, it is assumed that with a given physical endowment of resources 

and given technology, the production possibility curve of a country cannot move 

upwards through a fuller utilization of these given resources. Resources are 

assumed to be fully employed, given the assumptions of their perfect mobility 

and the flexibility of their prices. This is reinforced by the assumption of “per¬ 

fect knowledge,” according to which the producers are supposed to know about 

the availabilities of the resources within the country in the same way as they are 

supposed to know about the available technology in the outside world. Further, 
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the “perfect competition” model has an implicit assumption that is of consider¬ 

able importance to our later analysis, viz., that the domestic economic organiza¬ 

tion of a trading country, including its market system and network of transport 

and communication, is sufficiently well developed to bring the physically avail¬ 

able resources into full utilization. This excludes the possibility that the process 

of international trade might introduce improvements of the organizational frame¬ 

work of the domestic economic system resulting in a fuller utilization of its 
existing resources. 

Let us now consider how far we can combine these indirect effects of trade on 

the broader productive efficiency of the domestic economic system with the 
direct static gains from trade. 

(1) The “educative effect” of an open economy arises not only from free 

commodity trade but also from the auxiliary functions of trade in facilitating the 

spread of new wants and activities and new methods of production and economic 

organization through a greater degree of international mobility of resources and 

human contacts. The conditions favorable for the “educative effect” are thus not 

identical with the static optimum conditions of free trade. A moderate degree of 

tariff or indirect controls on trade (as distinct from detailed quantitative controls) 

need not reduce the “educative effect,” provided other aspects of international 

economic contacts are relatively free. Similarly, some of the concepts of static 

welfare analysis, such as “the tariff equivalent” of quantitative controls, may be 

inappropriate for the analysis of the “educative effect.” But on the whole there 

does not seem to be any inherent logical difficulty in combining it with the static 
gains from trade. 

(2) It is not clear how far the possible increase in productive efficiency or X- 

efficiency arising from the response of domestic entrepreneurs to the “pressure 

of foreign competition” can be grafted on to the static framework of analysis. A 

protectionist can argue that while the sheltering from foreign competition may 

lead to entrepreneurial inefficiency, exposure to the pressure of competition, 

particularly from the producers in the advanced countries, may present the do¬ 

mestic producers of the underdeveloped countries with an excessive challenge 

which outclasses them, and that they are likely to succumb rather than respond to 

such a challenge. In spite of this indeterminacy, there can be no disagreement 

about the proposition that under the typical conditions in which import-substitu¬ 

tion policies are pursued by means of a network of controls, the domestic en¬ 

trepreneurs of the underdeveloped countries would find it more profitable to 

direct their energies to the task of procuring the government licenses or exploit¬ 

ing the loopholes in the regulations rather than to the task of raising productivity. 

Thus a removal of such controls and a redirection of entrepreneurial incentives 

would tend to raise productive efficiency in addition to the purely static gains 

from the correction of the distortions. 

(3) We shall definitely have broken out of the static framework of the com¬ 

parative costs theory when we try to broaden the argument for export expansion 

by incorporating the gains from “specialization” for a wider export market 

involving the adaptation of the quality of resources and the building up of special 
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skills and productive capacity to meet the specific requirements of the export 

market. These gains represent a nonreversible outward shift of the production 

possibility curve of a country in the direction of export production. In order to 

obtain them, a country would usually have to commit its resources to export 

production on a large enough scale to overcome the indivisibilities in the produc¬ 

tion process or in the auxiliary facilities such as transport and communications. 

This is likely to take the country beyond the static optimum point indicated by the 

given comparative advantage before the process of specialization takes place and 

is therefore likely to impose some initial sacrifice of static gains from trade and 

also the risks of specialization. On the other hand, there is a general presump¬ 

tion, dating back to Adam Smith, that a country is likely to increase its produc¬ 

tive efficiency by taking advantage of the opportunity to exploit the economies of 

scale and specialization in certain selected lines of export production for a wider 

world market instead of matching its resource allocation to the pattern of domes¬ 

tic demand inside the narrow home market. 
There is some empirical evidence to suggest that indirect effects of this nature 

are more relevant for the understanding of the higher growth rates of the export- 

oriented underdeveloped countries than the conventional approach in terms of the 

removal of the static distortions. Bhagwati and Krueger (1973) have found that 

some of the export-oriented countries, such as South Korea, appear “to have 

intervened virtually as much and as ‘chaotically’ on the side of promoting new 

exports as others have on the side of import substitution” and that their success 

cannot be attributed to “the presence of a neo-classically efficient allocating 

mechanism in toto in the system.” Similarly, one may deduce that the need for 

the “free trade zones” in other export-oriented countries such as Taiwan and 

Mexico implies that the rest of the economy, outside these zones, is not so free. 

Bhagwati and Krueger suggest that the success of the export-oriented countries 
may be attributed to the factors emphasized by the older writers on international 

trade, viz., the built-in budgetary constraints preventing excessive export subsi¬ 

dization; the relatively greater use of indirect rather than direct interventions in 

export promotion; the pressure of international competition on the producers of 

the subsidized exports; and the economies of scale. 

The protectionist case against primary exports is based entirely on the alleged 

unfavorable indirect effects of such exports on the long-run productive efficiency 

of the domestic system contrasted with the external economies and “linkages” 

from the manufacturing industry. Since the whole argument is based on the 

presumption that it is normally worthwhile for an underdeveloped country to 

sacrifice some of the direct gains from trade to secure these longer-run indirect 

benefits, the issues of the debate are not properly joined so long as the free trade 

argument is limited to the direct gains from trade. We have to go on to consider 

the adverse indirect effects attributed to the expansion of primary export 
production. 

The belief that primary exports tend to create the colonial-type “export en¬ 

claves” and tend to “fossilize” the economic structure of the underdeveloped 

countries still exerts a powerful influence and requires a critical examination. 
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Basically, the argument envisages the primary exports as being produced by the 

larger mining and plantation enterprises operated by direct private foreign invest¬ 

ment. The objections usually advanced against such exports may be summarized 

as follows: (1) There may be “unfair” distribution of the gains from trade 

because the foreign investors have been able to obtain cheap concessions to 

exploit the country’s natural resources, paying less than the “economic rent” for 

the use of these resources. (2) An “export bias” may be created because too 

large a portion of government revenues from the exports and the external supply 

of capital has been devoted to the type of social overhead capital, such as 

transport and communications and research, which benefits the larger enterprises 

in the export sector rather than the small peasants in the domestic sector. (3) This 

tends to “fossilize” the production structure, trapping resources in special lines 

of primary export production in the face of a long-run decline for the world 

market demand for primary products. (4) Primary export production tends to 

result in “enclaves” with few “linkages” with the rest of the economy, in 

contrast to the manufacturing industry’s capacity to create such linkages and 

external economies. 

(1) Leaving aside the complications introduced by the exhaustible natural 

resources, the possibility of “unfair” distribution of the gains frona trade is an 

argument for the government of an underdeveloped country to charge the full 

economic rent on its natural resources rather than an argument against allowing 

either the foreign or the domestic investors to use these resources for the produc¬ 
tion of primary exports (see Myint 1972 for a fuller discussion of the issues). It 

does, however, serve to bring out a weakness in the standard Heckscher-Ohlin 

type of trade theory, based on the assumption of homogeneous resources and 

concerned with the effects of trade on the relative scarcities or the scarcity rents 

of the different types of homogeneous resources. Typically the “economic 

rents” on the natural resources required for primary exports largely consist of 

“differential rents” arising from the qualitative differences in a country’s natural 

resources, including their location. This means that the direct gains from trade 

from primary exports are likely to be much larger than the conventional gains in 

terms of allocative efficiency based on the assumption of homogeneous re¬ 

sources. If withdrawn from export production, the earnings of special types of 

natural resources, such as land bearing mineral deposits or suitable for particular 

types of tropical product, would drop sharply in their alternative uses in domestic 

production. Thus so long as the governments of the underdeveloped countries are 

able to extract the full economic rent from the investors (and they have in¬ 

creasingly proven their ability to do so), this argument strengthens the case for 

primary export production. 

(2) There are two different versions of the “export bias” argument. The first 

is directed against the flow of external capital into the underdeveloped countries 

for the construction of social overhead capital to facilitate the primary exports 

from the mines and plantations. But since this type of capital investment is 

“induced” by the specific purpose of expanding these exports and would not 

have been available to the country for other purposes, the country does not suffer 
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from foregone opportunities of investment elsewhere. It is true, for example, that 

a railway line running straight from the seaport to the mines, without the 

“feeder” lines to develop the surrounding countryside, may give little stimulus 

to domestic economic development. But it would not have come into existence 

without the mines, and it does not hinder domestic development in any way. It 

may be easier subsequently to build the feeder lines because of the existence of 

the trunk routes than if they had not existed. Further, the mines should provide 

the government with the revenues for domestic economic development. This 

brings us to the second version of the “export bias” arguments, viz., that in the 

past the colonial governments have devoted too much of the country’s revenue 

for the benefit of the larger mining and plantation enterprises in the export sector 

rather than for the benefit of the small peasants in domestic agriculture. What¬ 

ever the truth of this allegation, it would now be entirely within the control of the 

independent governments of the underdeveloped countries to correct this bias 

against the “domestic sector.” Unfortunately, however, in many under¬ 

developed countries the “domestic sector” has come to be identified with the 

modern manufacturing industry in the urban centers rather than with the small 

peasant producers in traditional agriculture. Thus the small peasant producers in 

the traditional sector may have suffered doubly—under the old “dualism” be¬ 

cause of the colonial governments’ encouragement of the larger-scale mining and 

plantation enterprises and under the new “dualism” because of the independent 

governments’ encouragement of the modern manufacturing industry. 

(3) The argument that the underdeveloped countries would tend to “fossilize” 

their domestic economic structure by specialization in primary exports has two 

aspects. The first stems from pessimistic views of the long-term patterns of world 

market demand for primary exports. These have proved unfounded in the light of 

the experiences of the postwar decades and the present concern with raw-mate¬ 

rials shortage and exhaustible resources. In particular. Porter (1970) has shown 

that while the demand for primary products may be typically very price-inelastic 

or very income-inelastic, they are not both price- and income-inelastic and that 

the advanced countries of North America and Western Europe have managed to 

become dominant producers of the income-elastic primary products at least part¬ 

ly through an ability to cut costs. The second strand of the “fossilization” 

argument stems from the view that it is more difficult to shift resources out of 

primary production than out of manufacturing industry. Here, as we have seen, 

any genuine process of specialization in an export production, involving specific 

investment in durable productive capacity and infrastructure, is bound to give 

rise to heavy costs of readjustment in output, not taken into account in the 

conventional trade model with reversible movements along the production pos¬ 

sibility curve. The question is whether it is significantly more difficult to shift out 

of specialization in primary production than from specialization in manufacturing 

industry. Although this is widely assumed to be true, it is difficult to find cogent 

theoretical or historical reasons for it. Historically, it is not difficult to find 
instances of successful switches from one line of primary exports to another. 
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Thus Malaysia switched from coffee production to her highly successful rubber 

industry and is in the process of switching at least some of her land to palm oil. 

Brazil is in the process of shifting from coffee to soya beans. Conversely, the 

British textile industry has for long been a well-known example of “fossiliza- 

tion” in manufacturing industry following an early leadership in the export 

market (cf. Allen and Donnithome 1957; and Kindleberger 1961. See also, 

however, Chenery 1976, where it is argued that few governments would have 

sufficient foresight to switch out of primary exports in time, as though this 

“foresight” in an operational sense could be obtained from broad cross-section 

average relationships between the level of per capita incomes and the share of 

manufacturing industry in GNP). 

(4) Finally, we come to the widely held opinion that primary exports are 

inherently less capable than manufacturing industry of creating “linkages” with 

the rest of the economy. On the face of it, there are as many technical pos¬ 

sibilities for primary export production to create “forward linkages”—say, by 

increasing the supply of locally produced raw materials for processing indus¬ 

tries—as for manufacturing industry to create “backward linkages” by setting 

up demand for locally produced inputs. How far these technical possibilities in 

either case can be economically realizable depends on the relative costs and 

prices of inputs and outputs; in other words, on the comparative costs principle 

that operates on the pattern of vertical international specialization between differ¬ 

ent intermediate stages of production in the same way that it operates on the 

pattern of horizontal international specialization between different final prod¬ 

ucts. Advantages in location and the saving of transport costs may help with the 
creation of linkages. Here, as we shall see, the expansion of primary exports by 

peasant producers located in the traditional sector of the underdeveloped coun¬ 

tries may be more favorable for the generation of some kinds of linkages than 

manufacturing industry located in the urban centers. 

III. PEASANT EXPORTS AND ECONOMIC DEVELOPMENT 

So far we have been concerned with the exports from the “modem sector” of 

the underdeveloped countries. We may now turn to the peasant exports from the 

“traditional sector” and their effect on economic development. At this point, it 
is necessary to reexamine the two related assumptions of the conventional trade 

theory, viz., that the domestic economic organization of the trading country, 
including its market system and its internal network of transport and communica¬ 

tions, is fully developed before trade takes place; and that its resources are fully 

employed, given that they are internally mobile and that their prices are flexible. 

These two assumptions effectively rule out the possibility that the process of 

“opening up” an underdeveloped country to international trade will extend and 

improve its domestic economic framework and thereby enable it to utilize its 

“given” resources more fully and effectively. 
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There is, however, considerable historical evidence that in the early stages of 

development, peasant exports from the underdeveloped countries typically ex¬ 

panded, not by a contraction of domestic outputs, as implied by the full em¬ 

ployment assumption of the comparative costs theory, but by bringing in the 

hitherto underutilized resources of the “subsistence sector,” as suggested by the 

“vent-for-surplus” theory (Myint 1958). On the demand side, there were the 

foreign merchants and entrepreneurs, who actively searched for the sources of 

the exportable peasant products from the underdeveloped countries and subse¬ 

quently built up the channels of trade consisting of the chains of transport and 

communications and retail-wholesale links that connected the traditional sectors 

of these countries to the world market. On the supply side, there were the peasant 

producers, who responded vigorously to the stimulus of new or cheaper imported 

consumer goods by clearing more land and by devoting the labor they did not 

require for subsistence production to export production. This historical process 

started in the late nineteenth century, but its potentialities were by no means 

exhausted in the postwar decades, particularly for the peasant export economies 

of Africa and Southeast Asia (Lewis 1969; and Myint 1972). Thus the rapid rate 

of economic growth of some of the export-oriented countries, such as the Ivory 

Coast and Thailand during the decade 1960-70, may be largely accounted for in 

terms of the vent-for-surplus theory. The direct gains from trade obtainable by 

bringing in the underutilized resources from the subsistence sector into export 

production offer a more convincing explanation of their growth than the conven¬ 

tional gains in terms of an increase in the static allocative efficiency of the 

“given” and fully employed resources. 

The protectionist reaction to this type of export expansion policy would be to 

say that since the extension of peasant production takes place on the basis of 

unchanged agricultural techniques, it would sooner or later be stopped by the 

limits of the cultivable hinterland and that in order to forestall this and obtain a 

self-sustained basis for economic growth, the proceeds from peasant exports 

should be used to finance domestic industrialization. There has been no shortage 

of underdeveloped countries that have followed this protectionist domestic indus¬ 

trialization policy, in spite of the fact that their resource endowments and stage of 

development would seem to indicate that they could still greatly benefit from the 

expansion of peasant exports. Thus Ghana and Burma have used the device of 

state agricultural marketing boards with considerable ruthlessness to extract the 

revenue from their peasant exports of cocoa and rice for the purposes of domestic 

industrialization. Their poor performance both in export and economic growth 

contrasts sharply with that of their respective neighbors, the Ivory Coast and 
Thailand. 

The idea that unlike manufacturing industry, peasant export production is 

incapable of generating “linkages” and should therefore be treated merely as the 

milch cow for the domestic industrialization programs is very widespread. It 

arises from a failure to appreciate the strategic position that peasant exports 

occupy in the incompletely developed domestic economic organization of the 
underdeveloped countries. 
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First, there is the familiar “dualism” in their economic organization, charac¬ 

terized by the coexistence of a “modern sector,” consisting of the larger scale 

economic units engaged in mining, plantation, or manufacturing industry, and a 

“traditional sector,” consisting of small economic units engaged in peasant 

agriculture and handicraft industries. The larger economic units in the modem 

sector are well provided with the auxiliary facilities such as transport, commu¬ 

nications, power, and so on, and have access to a modern banking system and 

organized capital market. Even with a neutral government policy, the small 

economic units would have been handicapped by the incomplete development of 

the domestic economic organization, by the higher transport and transactions 

costs in retail trade, by the higher risks and costs of organizing a credit supply for 

small borrowers, and by the higher administrative costs of providing transport 

and communications and other public services to the widely dispersed small 

economic units in the rural areas. These natural handicaps are greatly aggravated 

when the government pursues a deliberate policy of encouraging domestic indus¬ 

trialization by discriminating in favor of the larger economic units engaged in the 

import-substituting manufacturing industry. 

Second, although all types of peasant agriculture are handicapped compared 

with the economic activities in the modern sector, peasant export production is 

relatively favored under free market conditions compared with subsistence pro¬ 

duction and with cash production of food crops for the local or the domestic 

market. Thus peasant export crops are better served with marketing, transport, 

and credit facilities than are cash crops for the local market. Few other types of 

peasant products would enjoy a nationwide marketing network normally associ¬ 

ated with the export products. Now the vent-for-surplus theory is concerned with 

the process whereby the surplus land and labor not required for “subsistence 

production” are attracted into export production in the early stages of the devel¬ 

opment of the traditional sector. At a later stage of development, it becomes 

necessary to consider also the relationship between the staple export crops and 

the development of cash crops for the domestic market and of the new subsidiary 

export crops. It is in this context that the full employment assumption of the 

conventional trade theory has to be modified. 
An underdeveloped country that has apparently exhausted the more obvious 

possibilities of extending cultivation into the unused hinterland may nevertheless 

possess considerable “pockets” of underutilized resources which can be brought 

into fuller use by improvements in transport and communications and by widen¬ 

ing of the local markets that extend the marketing facilities to cover some of the 

“gaps” in the existing network. In this setting of an incompletely developed 

domestic economic organization there would be possibilities for complementary 

relationships between the expansion of peasant exports and the development of 

cash production for the domestic market and the new peasant exports. The full 

employment assumption stresses the competitive relationship in allocating the 

“given” resources between one use and another. But if there were considerable 

“slacks” arising from the gaps in the organizational framework, the comple¬ 

mentary relationships might be more important than the competitive relation- 
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ships. Thus it has been observed that in some of the West African countries, the 

trade credit advanced by the export-import firms to the middlemen for the purchase 

of cocoa is frequently turned over two or three times to finance the local food crops 

before it is used for its original purpose of purchasing the export crop (Jones 1972, 

251). Similarly, the “slacks” in other trading and transport facilities in the staple 

export crop can be used in the marketing of local food crops and subsidiary ex¬ 

ports. Thus the effect of introducing state agriculture marketing boards into the 

export economies of West Africa and Southeast Asia has been not only to retard the 

growth of peasant exports by fixing buying prices well below the world market 

prices but also to repress the growth of the credit and marketing institutions in the 

traditional sector by replacing the private middlemen with state purchasing agen¬ 

cies at the local level. 

Third, it is true that in the past, peasant exports have expanded on the basis of 

more or less unchanged methods of production, relying mainly on the possibility 

of extending cultivation into unused land. But this is not to say that peasant 

exports are inherently incapable of technical improvement. They may also indi¬ 

rectly contribute to the productive efficiency of the resources in the traditional 

sector in a number of ways, (i) First, there are the gains in productive efficiency 

from the division of labor and specialization through the widening of the local 

markets. In the initial stages, peasant producers entered into export production 

on a spare-time basis while continuing to produce all their subsistence require¬ 

ments. At a later stage, some of them would specialize or devote all their 

resources to export production, so setting up a cash demand for locally produced 

foodstuffs. The consequent development of specialized food producers for the 

local markets tends to stimulate the growth of a marketable food surplus for the 

country as a whole, so enabling a labor-abundant underdeveloped country to take 

up its potential comparative advantage in labor-intensive exports of manufac¬ 

tured and semiprocessed products, (ii) The growth of cash crops both for the 

export and the domestic markets should in turn facilitate the adoption of the 

improved cash-intensive methods of production based on purchased inputs, such 

as high-yielding seeds, fertilizer, and more efficient farm equipment. So far, 

these improved agricultural methods introduced by the “Green Revolution” 

have been mainly taken up by the food-deficit countries for the purpose of 

attaining “national self-sufficiency” in food, based on a considerable amount of 

agricultural protection. Freer trade and export expansion policies have an impor¬ 

tant role of counteracting this tendency towards import substitution in agriculture 

and in bringing out the potential export possibilities of peasant agriculture after 

the introduction of these new methods, (iii) Finally, the development of both the 

product and the factor market within the traditional sector, which is perhaps the 

most important indirect effect of the expansion of peasant exports, should serve 

to improve the information network linking up the technology available in the 

outside world with the local availability of resources within the traditional sector. 

Since agricultural technology is “location-specific,” this should facilitate the 
adaptation of new technology to local requirements. 

To sum up: the expansion of peasant exports would tend to promote the 
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economic development of the underdeveloped countries, both directly, through 

the “vent-for-surplus” mechanism, and indirectly, through the extension and 

improvement of their domestic economic organization, particularly in relation to 

the traditional sector of their economy. These indirect effects will continue to be 

important as long as these countries are characterized by a pronounced “dual¬ 

ism” between the modem and the traditional sectors and so long as a consider¬ 

able proportion of resources in the traditional sector still remains in subsistence 
production. 

IV. EXPORT POLICY AND ECONOMIC DEVELOPMENT 

The result of our analysis is to support the prima facie impression that the 

economic development of the underdeveloped countries is likely to be promoted 

by freer trade and export-expansion policies rather than by protection and import- 

substitution policies. This result has been arrived at both in terms of the “direct 

gains” from trade within the conventional framework of the comparative costs 
theory and in terms of the broader “indirect effects,” which take us beyond the 
confines of the conventional theory. 

(1) The conventional approach yields the negative proposition that the coun¬ 

tries that pursue import-substitution policies tend to suffer from a lower rate of 

growth. Thus, although the reinvestment of the once-for-all gains obtainable from 

the removal of static distortions may only have a small effect in increasing the 

growth rate, the misallocation of the annual flow of investible funds into inappro¬ 

priate channels dictated by the import-substitution policies is likely to lead to se¬ 

rious losses and a significant retardation of economic growth. 

(2) In order to put forward the positive proposition that freer trade and export 

expansion policies are likely to lead to a higher growth rate, it is necessary to 

bring in the “indirect effects” of trade. These include the “educative effect” of 

the open economy, the pressure of foreign competition in stimulating productive 

efficiency, and the economies of scale and increasing returns from specializing 

for a wider export market. The last type of gain involves a commitment of 

resources on a large enough scale to overcome indivisibilities and may require a 

pro-export policy instead of a strict neutrality between exports and domestic 

production implied by the static comparative costs theory. It also involves 

changes in the production structure that can be reversed only at considerable 

cost. But, on the other hand, genuine specialization in any line of economic 

activity, whether in manufacturing or primary products, would entail the com¬ 

mitment of resources and the risk of wrong or excessive investment. Specializa¬ 

tion for the export market at least exposes the country to the discipline of 

international competition. These “indirect effects” are not theoretically demon¬ 

strable in the same way as the “direct” static gains from trade and are not 

susceptible of accurate measurement. But they are based on widely acceptable 

general presumptions that are, at least in principle, capable of empirical 

verification. 
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Our analysis of the relationship between the expansion of peasant exports and 

economic development gives an additional support to our general conclusion. 

The expansion of peasant exports tends to promote economic development, both 

directly, through the “vent-for-surplus” mechanism, and indirectly, by improv¬ 

ing the domestic economic organization of an underdeveloped country. 
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Food Aid 

HANS W. SINGER 

This article is not a balanced presentation of the pros and cons of food 

aid. Rather it is a “criticism of the critics” who, in the author’s view, 

have gone much too far and have often been inconsistent in their hos¬ 

tility to food aid. For this reason it is only fair at the very outset to 

make two broad concessions to the critics. One, their criticism has been extremely 

valuable and useful in forcing the advocates and practitioners of food aid to rethink 

and improve their approaches and procedures. And second, it is clear that food aid, 

like financial aid and in fact any other economic resource, whether domestic or 

foreign exchange, can be badly or well used—and also badly or well given. It is not 

claimed that food aid is a shining exception to this rule. 

For a corner of aid which accounts for a mere 10 percent of total aid, food aid has 

attracted an extraordinary amount of controversy and criticism (but also of hope 

and support). Why? I believe the main reason why food aid has attracted such a 

disproportionate volume of criticism is a mistaken identification of food aid with 

the policy framework in which it is given and received. 

Let me explain: food aid is given by donors from the surplus food mountains that 

are accumulating among the major industrial countries as a result of enormous 

subsidy payments, open and concealed, and other protective measures for the ben¬ 

efit of their own farmers. The Common Agricultural Policy (CAP) of the European 

Community is perhaps the best-known example. These policies have been rightly 

criticized as harmful to developing countries, harmful to the industrial countries, 

and harmful to North-South relations in the world economy. Historically, food aid 

is inextricably linked with the existence of these surpluses. If we leave aside the 

Marshall Plan—a big chunk of which consisted of food aid—the whole food aid 

business began in 1954 in the United States with Public Law 480, when food aid 

was still honestly called “surplus disposal,” or “food for starving children,” but the 

cloven hoof of surplus food is still there. It is an open question whether food aid in 

its new incarnation as “food for development” would survive the abandonment of 
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the crazy agricultural policies of the North and the disappearance of surpluses. But 

it is an entirely academic question since the food mountains seem to be merrily 

increasing all the time; the only thing that would put an end to them, at least in the 

EEC, would seem to be the bankruptcy and collapse of the EEC, which nobody 

would want. 

MISTAKEN IDENTITY 

Often the critics of food aid are really criticizing the policies which lead to the 

food surpluses, which in turn have led and are still leading to food aid—so their 

criticism is a case of mistaken identity. Some of the critics, aware of this danger of 

mistargeting, have argued that the opportunity of reducing the surplus mountains 

through food aid gives an incentive to the donors to continue their harmful agri¬ 

cultural policies. But this seems a far-fetched link, considering the small, almost 

minute, size of food aid in relation to the enormous surplus mountains; surely, if 

food aid were a significant reason for the present agricultural policies, it would be 

much larger than it is. Moreover, as will be subsequently argued, much, probably 

most food aid in fact takes the place of commercial imports by the recipient coun¬ 

tries; to the extent it obviously does not reduce the surplus mountains. We must 

assume that the line of causation runs from surpluses to food aid, not the other way. 

This does not mean that the existence of surplus stocks is not a reason for donors’ 

willingness to give food aid—but such self-interested motives are not inconsistent 

with developmental and humanitarian effects, nor are they in any way peculiar to 

food aid as distinguished from financial aid. 

On the recipient side, food aid is often given to countries which fail to produce 

as much domestic food for their own consumption as they could or should. Here the 

critics’ case is often directed at such neglect of their own food production by recip¬ 

ient countries rather than at food aid as such. But again, as in the case of donors’ 

motives, the reply of the critics would be that food aid is a causal factor in encour¬ 

aging recipient governments to neglect their own food production. It must be ad¬ 

mitted that this causal link between food aid and bad policies is more plausible and 

more serious than in the case of the donors. I think it is also more serious than the 

more frequently alleged link between food aid and disincentives to local producers 

through lower prices which result from the augmentation of supply through food 

aid. We shall consider this latter case in more detail later, but the more serious 

criticism of food aid leading to bad policies of “urban bias,” involving a neglect of 

local food production by recipient governments, deserves a closer look. 

Would developing countries, in the absence of food aid, have shown less urban 

bias and done more to increase their own food production? This is one of those 

counterfactual questions to which no compelling answer can be given. But it is 

clear that the forces making for such urban bias as existed are much deeper and go 

much beyond the existence of food aid. They include the increasing trend toward 

urbanization which gives greater numbers and greater political power to urban 

groups: the fact that urban pressures and urban interests are closer to the seat of 
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power and have much more political leverage (you get urban food riots while the 

rural poor starve quietly in inaccessible rural areas or remote refugee camps and 

need foreign journalists and television cameras to make their plight known); and 

the desire for industrialization, which is rightly identified as an essential part of 

economic development (although wrongly identified with large-scale and urban in¬ 

dustries only). If, in the light of these pressures, governments are determined to 

show urban bias, it could even be argued that without food aid they would squeeze 

their local farmers even harder to extract surpluses for the urban population. As it 

is, with part of the food constraint relaxed by supplies of food aid, developing 

countries can better afford to relax the monopoly grip of parastatal marketing orga¬ 

nizations and permit farmers to sell their surplus food at free-market prices. 

One may add that criticism of developing countries for neglecting their own food 

production and for urban bias does not come well from countries which themselves 

show such distortions and extreme forms of “rural bias” in their own agricultural 

policies: structural adjustment must be a two-way business. In the overall picture, 

the “disincentive” due to low international food prices (in turn due to the overhang¬ 

ing surpluses resulting from the CAP and similar policies) encouraging imports is 

certainly more important than any disincentive due to food aid. Nor does such crit¬ 

icism come well from neoliberal critics who preach the virtues of “outward orienta¬ 

tion” for developing countries: replacing food imports by domestic production is an 

act of import substitution, and the use of land for export crops rather than food for 

domestic consumption is the result of “outward orientation” and the pressure to 

earn foreign exchange to repay debts. 

Food aid provides for those governments keen to promote their own food pro¬ 

duction plenty of opportunity to do so. In the first place, much of food aid is sup¬ 

plied in bulk and in fact takes the place of commercial imports (in spite of “Usual 

Market Requirements” rules). This foreign exchange can be used to import fertil¬ 

izers, insecticides, agricultural tools and machinery, irrigation equipment, and 

other inputs into domestic food production; and also essential consumption goods, 

such as clothing, shoes, blankets, and soap, which farmers need as an inducement 

to sell surplus food—or better still the capital goods needed to produce such essen¬ 

tial consumption goods domestically. In the second place, the government can use 

the revenue obtained from the sale of food aid or the counterpart funds arising from 

food aid, for the promotion of domestic agriculture, for example, rural public 
works or transport and irrigation projects. 

India was by far the largest recipient of food aid in the 1960s under PL480 and it 

can be argued that this flood of food aid provided the Indian government with the 

funds to finance the infrastructure and investment needed for the Green Revolution 

in the Punjab. In the third place, the relaxation of the food constraint provided by 

food aid enables the recipient government to be more expansionist in its general 

policies. This, in a degree dependent on the pattern of expansion, is bound to in¬ 

crease the demand for local food and hence raise prices. Again taking India as an 

example, some commentators have maintained that the expansion of demand for 
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local food in India, due to the expansion made possible by food aid, easily compen¬ 

sated for any tendency of the additional food supply to depress prices. 

LINKING FOOD AID WITH PRODUCTION 

Moreover, where a government cannot be trusted to use the relaxation of the 

food constraint in a manner favorable to domestic food production, food aid offers 

plenty of opportunities to the donors to insist on a shift in policy. Food aid can be 

given directly for agricultural purposes; it can be given as part of a structural adjust¬ 

ment program; it can be linked with an agreed food strategy; or the use of counterpart 

funds can be made subject to agreement and this leverage can be used to direct 

them into the rural sector. All these are not theoretical possibilities but describe a 

spreading practice of linking food aid with the promotion of domestic food produc¬ 

tion. Multilateral food aid through the World Food Programme and UNICEF, 

which is essentially on a project basis, has always favored the rural sector and can 

hardly be accused of urban bias. The monetization of food aid will offer new oppor¬ 

tunities to combine the administrative and logistic advantages of using food aid for 

distribution in the urban areas with the objective of giving food aid in the context of 

maximum encouragement of national food production. 

In any case, the idea that the governments of developing countries eagerly seize 

on food aid as an opportunity to neglect domestic food production is hardly plaus¬ 

ible politically. Developing countries, particularly those whose independence is 

relatively recent, are very keen to establish and safeguard their national sov¬ 

ereignty. Dependency on food imports and specifically on food aid is clearly in¬ 

compatible with this political priority objective. Who likes to be dependent on food 

aid? 
In addition to the issue of a possible policy disincentive for the recipient govern¬ 

ment, there is another, closely related criticism of food aid as a source of fiscal 

disincentives. The point here is that food aid supplied in bulk for local sale— 

normally representing about two-thirds of total food aid—provides the govern¬ 

ment with “easy revenue.” This, so the criticism goes, may tempt the government 

into relaxing its efforts to mobilize domestic savings through taxation. For some 

recipients of food aid (Bangladesh would be a good recent example) it is true that 

receipts from food aid may form a considerable part of government revenue, and it 

is important that this should not lead to slack fiscal policy and consequent “fiscal 

dependence.” However, once more the critics are in danger of being inconsistent. 

To the extent that they are now preaching liberalization, greater reliance on the 

market, and limitation of the public sector as a recipe for development, one should 

have thought that they would welcome this effect of food aid, namely, that it re¬ 

duces the burden of taxation and enlarges the resources at the disposal of the pri¬ 

vate sector. The critics cannot have it both ways. Moreover, insofar as a relaxation 

of the tax grip reduces the tax burden on the rural sector and on farmers, it can only 

help with the agreed objective of promoting local food production. 
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THREE MORE CRITICISMS 

There are three other major criticisms of food aid which will have to be dealt 

with more briefly. These relate to harmful effects on local food producers through 

lower prices, the inferiority of food aid to financial aid, and the distortion of con¬ 

sumption patterns and the creation of “taste dependence.” 
The first of these criticisms, that food aid tends to depress local food prices and 

thus provides disincentives for local food producers, has dominated the earlier dis¬ 

cussions largely because it relates to the image of free-market prices determined by 

the interplay of supply and demand on which all economists have been nurtured by 

the economics textbooks. Answers to this criticism are many. First, food prices in 

developing countries are normally not determined by the interplay of supply and 

demand in a “free market”; they are normally determined by regulation, often com¬ 

bined with a monopolistic or strong position of marketing boards or similar para- 

statal bodies. Second, as already pointed out, much, perhaps most of food aid re¬ 

places commercial imports and hence does not add to total supply. Third, we have 

already pointed out that food aid, by making possible an expansion of the economy, 

should lead to an increase in demand for food which should offset the increase in 

supply, even in a free-market analysis. Fourth, the additional revenue obtained by 

the government from food aid should enable it to use such additional resources to 

support local agriculture, by subsidizing inputs such as fertilizers, or by creating 

rural infrastructure providing better links with urban markets, or most directly by 

offering higher prices to local food producers. The latter action would in fact estab¬ 

lish a dual price structure of cheap, subsidized food in the urban areas and higher 

prices for local food producers, with the difference covered from the revenue or 

counterpart funds arising from food aid. Fifth, it should always be possible for the 

donors of food aid to link it with a policy dialogue and food strategy which provides 

proper—which often means enhanced—incentives to local food producers. Sixth, 

insofar as food aid consists of “triangular transactions,” buying food from other 

developing countries, such as maize from Zimbabwe or rice from Thailand, it 

would have a positive effect on food production and incentives to local food pro¬ 

ducers in such food-exporting developing countries. Triangular transactions are an 

increasingly significant feature of food aid and deserve to be more fully developed. 

Seventh, among the complex and numerous incentives and disincentives for local 

food production, price is only one of many factors and not nearly as important as 

the economic textbooks and the neoliberal doctrine of “getting prices right” as a 

universal remedy for underdevelopment would suggest. If food aid helps to finance 

agricultural research, or agricultural extension services, or through public works 

and feeding programs helps to make farmers’ families better fed and healthier, or 

through school meals gives incentives to farmers to send their children to school, 

that would normally be an important factor in raising productivity in food produc¬ 

tion on a sustainable basis. But the critics are right in drawing attention to the need 

for encouragement of local food production, including proper output prices for lo¬ 
cal producers. 
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The second criticism was that food aid is an inferior substitute for financial aid. 

Here again there are some brief answers: First, food aid is at least partially addi¬ 

tional to, rather than a substitute for, financial aid. There are political and commer¬ 

cial as well as humanitarian and legal reasons (such as international commitments 

under the Food Aid Convention) which make donors inclined to give food aid 

where they would refuse to give an equivalent amount of financial aid. Second, to 

the extent that food aid replaces commercial imports, it sets free foreign exchange 

and is therefore equivalent to or even better than financial aid—better because the 

foreign exchange released is not subject to conditionality. Third, financial aid is 

also often tied both by commodity and source of supply. Fourth, food aid can be 

monetized, thus sharing the flexibility of financial aid. Fifth, food aid is superior to 

financial aid in that a higher proportion of it goes to the poorer developing coun¬ 

tries; and in spite of great difficulties of reaching the poorest of the poor, it is likely 

that food aid benefits the poor in the recipient countries more than does financial 

aid. But once again, the critics have served to remind us that food aid ought to be 

additional and specific and not at the expense of financial aid. 

Finally, the distortion of consumption patterns: Here the chief answer to the 

critics must be that this shift in consumption patterns, say toward wheat and dairy 

products, is mainly a result of urbanization. The data do not suggest any clear 

correlation between the amount of food aid and shifts in consumption patterns. 

Some of the critics would reply that food aid going to the urban areas for cheap 

distribution increases the rate of urbanization, but this also is difficult to trace. 

Much more fundamental forces seem to be at work. Moreover, this criticism would 

not apply to triangular transactions when the products supplied under food aid rep¬ 

resent a traditional standard food of the recipient country. Once again, however, 

the critics are right in reminding us that the choice of products given in food aid 

must be carefully considered; for example, the share of dairy food aid in the EEC 

food aid program is almost certainly excessive and should be reduced. 

To sum up, the voice of the critics in this debate has been too loud and strident 

and the voice of the defenders has been too muted. The defenders should listen 

carefully to the critics—but the critics should listen equally carefully to the de¬ 

fenders. Food aid is a fact of life and more likely to expand than to contract, so the 

natural approach should be to develop and improve it. A healthy debate is an essen¬ 

tial part of this process. 
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Introduction 

The 1980s can be described as the decade of policy reform, the rise 

and decline of farming systems research, and increased emphasis on 

markets, institutions, and sustainability. The thirteen chapters in part 

IV draw heavily on empirical research on the relationships between 

technical change, markets, institutions, and policy reform. The emphasis on mar¬ 

kets, market failure, institutions, and agricultural development arises out of a long 

overdue recognition that agricultural development involves more than transferring 

resources (technology, food aid, capital grants) to the Third World. Today, it is 

recognized that some of the basic differences between industrial and Third World 

countries are differences in economic organization, how factors of production in¬ 

teract, and how institutions mediate these interactions. “Among the most important 

of these institutions are markets” (Stiglitz 1989, 197). 
Several chapters show that innovations in rural areas have important intersec¬ 

toral as well as intrasectoral effects. As a result, agricultural innovations cannot be 

analyzed solely in terms of their impact on agriculture. For example, technical 

change in rice processing may affect the demand for labor in rural areas and the 

price of rice and hence wage rates in the cities. The primary emphasis of the arti¬ 

cles in part IV, however, is on understanding how to accelerate agricultural growth 

and transform the rural economy, including improvement of farm production, mar¬ 

keting, processing, rural labor markets, and rural small-scale industry. 

Growth in agricultural output occurs in three ways: through changes in the use of 

existing factors of production, through the development and use of new factors of 

production (technological change), and through changes in institutions, which al¬ 

ter the incentives and rights to use existing factors of production and develop new 

ones.1 All three sources of agricultural growth are discussed in part IV. Chapters 

16-21 examine how the market and other institutional structures influence the use 

of land, labor, and capital (including human capital) in farming and in rural non¬ 

farm enterprises. Chapters 22-24 focus on technological change in agriculture 

while chapter 25 examines the distribution of costs and benefits from technological 

change in agriculture. 
Bonnen introduces part IV by analyzing the need to coordinate and carefully 

sequence investments in human capital, technology, and institutional reforms when 

designing an agricultural development strategy. Drawing heavily on the experience 

of the United States, he points out that the payoffs to investments in any single 

activity, such as basic research, extension, or farming systems research, will be 

low unless there is a high degree of coordination with investments in complemen- 

251 



252 Part IV: Introduction 

tary activities. Yet, given the scarcity of public resources in most Third World 

countries, not all investments can be made simultaneously. Hence, the question of 

the sequence in which investments are made becomes critical. Bonnen emphasizes 

the long-term institution building and human-capital improvement required for a 

highly productive agricultural sector. But he points out that institution building 

must go beyond research and training institutions to include organizations to deal 

with topics such as soil and water conservation, credit, rural infrastructure, and 

market regulation. Some institutions will be public, some private, with the mix 

depending on a nation’s history, institutions, and political philosophy. Bonnen con¬ 

cludes by observing that the lesson to be learned from the past is that a search for 

complementarities between public and private roles and a pragmatic focus on prob¬ 

lem solving is more important than an exclusive ideological commitment to any 

particular “ism,” such as capitalism or socialism. 

In chapter 16, Nobel laureate T. W. Schultz reiterates Alfred Marshall’s dictum 

that “knowledge is the most powerful engine of production; it enables us to subdue 

nature and satisfy our wants.” Considered the father of human capital theory, 

Schultz has a straightforward message: “while land per se is not the critical factor 

in being poor, the human agent is: investment in improving population quality can 

significantly enhance the economic prospects and welfare of poor people.” 

Schultz points out the critical importance of “investing in people” as part of a 

development strategy. Traditionally, the bulk of such investment in many Third 

World countries has been in improving the income-earning skills of men. As devel¬ 

opment economists began paying increasing attention to income distribution is¬ 

sues, in the 1970s, they also became more aware of the enormous contributions of 

women to the rural economy, the differential impact of development projects and 

programs on men and women, and hence the need to invest in improving women’s 

income-earning skills and access to resources. The UN declared 1976-85 the “De¬ 

cade for Women,” and development agencies launched numerous projects aimed at 

improving the welfare of rural women. In chapter 17, Buvinic and Mehra demon¬ 

strate the substantial economic contributions of women to the rural economy, ana¬ 

lyze the failure of many traditional development efforts to reach women, and exam¬ 

ine the record of women-in-development projects launched during the Decade for 

Women. The authors show that many projects aimed at increasing women’s in¬ 

comes often became sidetracked into providing welfare services and training in 

“traditional female skills (sewing, cooking, and crafts, among others).” Although 

these projects demonstrated that donors were doing something about rural women, 

they ultimately had little impact on improving the welfare of women. 

Learning from these failures, new approaches launched during the late 1980s 

stressed micro-enterprise and other income-generating projects for women (Deere 

and Leon 1987). Buvinic and Mehra examine the issues in designing such projects 

and conclude that, above all, women in the Third World “need to increase their 

productivity and income in agriculture and related rural enterprises in order to 

improve their own and their families’ welfare.” Thus, the strategic issues for help¬ 

ing women in the 1990s include improving the productivity of smallholder farming 



Part IV: Introduction 253 

(as long as women as well as men benefit), income generation through micro-enter¬ 

prise projects, human capital formation, and removing the racial, class, and in¬ 

stitutional barriers to helping women become participants and beneficiaries in 

Third World development. 

In chapter 18 Timmer uses the example of rice milling in Java to illustrate the 

type of economic analysis that is useful in selecting techniques appropriate for 

agricultural processing in low-wage economies.2 Timmer undertook this analysis 

because the government of Indonesia was considering importing several large, 

capital-intensive milling facilities in order to “modernize” the Javanese rice pro¬ 

cessing industry. Timmer shows that if Indonesia had imported technology appro¬ 

priate to high-wage countries like the United States (large rice processing mills), it 

would have resulted in much higher milling costs and increased unemployment, as 

expensive imported capital displaced inexpensive domestic labor. Using neoclassi¬ 

cal analysis, Timmer demonstrates the superiority, from an efficiency standpoint, 

of the small-scale rice mills adopted spontaneously in Java during the late 1960s. 

These mills outperformed both large, capital-intensive facilities and hand pound¬ 

ing of rice. 

In their comment on Timmer’s paper. Collier et al. point out that, although the 

small mills may have been economically efficient given the existing property 

rights, the costs and benefits of shifting from hand-pounding to small mechanized 

mills were borne very unevenly. The major cost was in the form of increased unem¬ 

ployment among low-income women who previously had hand-pounded the crop, 

while the benefits were in the form of lower consumer rice prices and increased 

incomes for rice millers. 
The Timmer-Collier et al. interchange raises the issue of whether mechanisms 

are needed to compensate those hurt by technical change. The exchange also dem¬ 

onstrates the large array of detailed engineering, economic, and social data needed 

to understand the production and income-distribution consequences of technical 

change.3 
Development theory and practice during the 1950s and 1960s devoted little atten¬ 

tion to rural nonfarm activities such as processing, carpentry, tailoring, and trad¬ 

ing. In chapter 19, Chuta and Liedholm review empirical studies from the 1970s 

and 1980s and reaffirm that rural nonfarm enterprises are major sources of output, 

employment, income, and intermediate demand for agricultural products in many 

Third World countries. Rural small-scale industry is particularly important in pro¬ 

viding agricultural equipment adapted to local conditions and slack-season rural 

employment for farm laborers. Nevertheless, because of the interdependencies be¬ 

tween agriculture and rural nonfarm enterprises, the profitability of nonfarm enter¬ 

prises is crucially linked to the growth of farm income. Despite the importance of 

rural small-scale industries in terms of their efficiency and rural income and em¬ 

ployment generation, there are few widely applicable policy measures to assist 

small-scale firms other than “leveling the playing field” between small- and large- 

scale firms by removing discriminatory tariffs, taxes, and licensing requirements 

for small-scale firms (DeSota 1989). Chuta and Liedholm stress the need to link 
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rural small-scale industries, credit, and marketing initiatives. Promising examples 

of such integration include the Grameen banks in Asia and micro-enterprise proj¬ 

ects for women. But more research is urgently needed on the dynamics of rural 

industries (Liedholm and Parker, 1989) and on developing cost-effective and tar¬ 

geted interventions to reach particular groups. 

During the 1950s and 1960s most economists investigating land tenure issues 

concluded that tenure reforms were often necessary in order to give small farmers 

incentives to invest in land improvements and to adopt new technologies that re¬ 

quired more purchased inputs.4 Although the 1960s and early 1970s witnessed a 

number of land reforms in Latin America and Asia, by the late 1970s land reform in 

most parts of the world was relegated to historians (Powelson and Stock 1987). In 

chapter 20, Binswanger and Elgin address two questions—land reform and farm 

size. Land reform, although still important in political rhetoric, is seldom imple¬ 

mented today in the Third World. After reviewing the experience of reforms during 

the past four decades, the authors conclude that land reform is unlikely to be a 

major tool for improving the welfare of the poor because of political resistance by 

large farmers and estate (plantation) owners. Hence, other measures have to be 

developed to improve the access of the rural poor to land, including land regis¬ 

tration (Barrows and Roth 1989), land settlement, tenancy reform (Otsuka and 
Hayami 1988), and helping the poor increase rural nonfarm incomes.5 

Turning to the economics of farm size, Binswanger and Elgin draw on the defini¬ 

tive study by Berry and Cline (1979) showing that, in many countries, productivity 

is higher on small farms than large farms because family members have a higher 

incentive to work on their own farms because they receive a share of profits, there 

are no hiring and search costs for family labor, and each family member takes a 

share of risk. But in some countries, large estates and plantations coexist with 

small farms. The usual justification for plantations is that these large firms can 

more efficiently perform the tight coordination between harvesting, processing, 

and international marketing. For example, to ensure high quality, bananas must be 

put in a refrigerated ship within 24 hours of harvest. There is. however, substantial 

evidence that smallholders are competitive with large farms if class and racial bar¬ 

riers are removed and creative institutions are developed to achieve the vertical and 

horizontal integration necessary to supply inputs to smallholders, purchase their 

products, and find “windows of opportunity” for these products in international 

markets. Such arrangements often take the form of contract farming, linking 

smallholders to larger firms, which may be privately or cooperatively owned 

(Minot 1986). For example, smallholder cotton is competitive with plantation cot¬ 

ton in French-speaking countries in Africa through a French-directed multicoun¬ 

try, integrated research, extension and marketing system (Lele, van de Walle, and 

Gbetibouo 1989). But it takes political support, vision and institutional innovations 
to help smallholders compete with large agribusiness firms. 

Development theorists during the 1950s viewed the lack of physical capital as a 

crucial constraint on both agricultural and industrial growth. Concern about capi¬ 

tal shortages in agriculture grew during the 1960s as the Green Revolution technol- 
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ogy, with its heavy reliance on purchased inputs, was introduced into many coun¬ 

tries. This concern led to greatly expanded efforts to channel subsidized credit to 

Third World farmers. In fact, Adams and Graham (1984) estimate that donors 

poured over $5 billion into rural credit projects in the 1960s and 1970s. A major 

debate of the 1960s and 1970s centered on whether specialized lending agencies 

should subsidize interest rates to small farmers in order to offset the administrative 

costs and risks of lending to small farmers, and on the alleged monopoly profits in 

private capital markets and the price distortions in other parts of the economy, such 

as low farm-gate prices due to heavy agricultural taxation. Many researchers ar¬ 

gued that subsidized interest rates were an extremely inefficient means of coun¬ 

teracting price distortions, that they tended to undermine incentives for rural sav¬ 

ings mobilization and that they worsened income distribution. The work of 

scholars like Adams and Graham (1984), Adams and Vogel (chapter 21 in this vol¬ 

ume), and Von Pischke, Adams, and Donald (1983) has led some donors and Third 

World governments to deemphasize subsidized agricultural credit and to charge 

positive real rates of interest.6 In chapter 21, Adams and Vogel review the argu¬ 

ments for and against specialized small-farmer lending institutions and subsidized 

interest rates. The authors point out that there are often politically powerful groups 

that benefit enormously from subsidized credit programs and therefore favor their 

continuation. Like so many other aspects of agricultural policy, farm credit needs 

to be analyzed within a broad political economy framework (Von Pischke et al. 

1983). 

Technical change in agriculture is covered in chapters 22-27. In chapter 22, 

T. W. Schultz argues that investment in agricultural research should be analyzed 

like any other economic activity because it uses scarce resources to produce valu¬ 

able outputs. Schultz maintains that many Third World countries have underin¬ 

vested in agricultural research because they have erroneously assumed that agri¬ 

cultural technology could be imported from high-income nations and the 

international agricultural research centers with little or no local adaptive research. 

Reviews by Evenson (1984) and Judd, Boyce, and Evenson (1986) of studies on the 

rate of return on investment in agricultural research emphasize that these rates are 

generally high in industrial countries, as well as in Asia and Latin America. But 

the rates of return cited have to be interpreted with caution, because such studies 

typically focus only on successful research programs and, as Bonnen points out in 

chapter 16, they often understate the strategic role of complementary services, 

such as extension. Moreover, it takes about a decade, on the average, to generate 

and/or import, test, and adapt technology to local environments. For example, al¬ 

though the rate of return on investment in research on hybrid maize in the United 

States was 35-40 percent (Griliches 1958), plant geneticists created hybrid corn in 

the 1930s only after twenty-three years of research. The average lag time between 

agricultural research spending and the full realization of its benefits is ten years 

(Evenson, 1984, p. 357). Therefore, although there may be significant payoffs to 

agricultural research, it must be viewed in a long-term perspective; research is not a 

“quick fix” to the food problems of the Third World. 
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Because agricultural production is a biological process, local environmental 

conditions can often hinder the transferability of agricultural technology, particu¬ 

larly of the biogenetic type. This implies that there may be a high payoff to de¬ 

centralizing a national agricultural research system by developing local research 

stations in each of a country’s major agroecological zones. Bonnen (chapter 15) 

stresses the contribution that decentralization made to the productivity of the U.S. 

agricultural research system. But, as Schultz points out in chapter 22, decentral¬ 

ization can be carried too far, to the point where regional research stations lack a 

critical mass of professional staff, thereby reducing research productivity. 

Bonnen also stresses that research, extension, other forms of human capital for¬ 

mation, and improvements in input and output markets should be viewed as com¬ 

plementary investments. Returns to investment in basic and applied research would 

be very low unless means existed to diffuse research results to farmers, facilitate 

their purchase of needed inputs, and allow them to market the resulting output 

profitably.7 

Farming systems research (FSR) is a multidisciplinary approach to problem 

solving that was developed in the late 1970s in response to the realization that many 

national agricultural research systems were not producing technologies appropriate 

to small farmers. In other words, the induced innovation mechanism described by 

Hayami and Ruttan in chapter 5 was not generating technologies appropriate to 

small farmers’ circumstances. FSR strives to develop technologies consistent with 

farmers’ goals and with the constraints imposed by the entire farming system rather 

than simply increasing production of a few major commodities. 

In chapter 23, “FSR Revisited,” four CIMMYT researchers examine the contri¬ 

butions and shortcomings of farming systems research from the mid-1970s to 

1989. They point out that FSR has played an important role in making on-station 

researchers more aware of farmers’ constraints but that its direct contribution to 

developing new technologies has been limited. There has also been a tendency of 

FSR advocates to see it as a substitute for, rather than a complement to, on-station, 

commodity-oriented research.8 The challenge in the 1990s is to incorporate the 

positive features of FSR into the entire research system and to draw upon the expe¬ 

rience with FSR in coming to grips with natural resource and sustainable agricul¬ 
ture projects in the 1990s. 

Sustainability of agricultural systems has received increased attention since the 

mid-1980s, with the rise of the environmental movement in Europe and the pub¬ 

lication of the Bruntland Commission Report, Our Common Future, in 1987 

(World Commission on Environment and Development 1987).9 As Ruttan points 

out in chapter 24, there are close similarities between the conservation model of 

agricultural growth discussed in chapter 4 and the current sustainability models. 

Both approaches focus on the need to recycle “natural” nutrients and to design 

production systems that protect fragile environments. Deforestation and environ¬ 

mental degradation in many parts of the Third World resulting from agricultural 

expansion and intensification lend credence to calls for sustainable agricultural sys¬ 

tems. The challenge, as Ruttan points out, is to devise approaches that help pre- 
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serve environmental quality and long-term agricultural productivity while at the 

same time generating the rates of growth of output needed to sustain rapidly grow¬ 

ing populations. In arguing that “sustainability is not enough,” Ruttan cautions that 

some advocates of sustainability are pressing for the adoption of agricultural prac¬ 

tices whose productivity and feasibility are as yet unproven. Pushing for wide¬ 

spread adoption of untested technologies in the name of sustainability could hurt 

the poor if these technologies reduced the rate of growth of food production in the 

Third World, thereby leading to higher food prices. Ruttan suggests that the con¬ 

cept of sustainability needs to be more clearly defined and that substantial addi¬ 

tional research is required to develop sustainable technologies. 

The benefits and costs of technological change in agriculture are seldom shared 

equally among the members of society. Many observers have expressed the fear 

that new, high-yielding grain varieties would benefit mainly large farmers living in 

well-irrigated regions, while smallholders and tenants, particularly in upland 

areas, would be made relatively, and perhaps absolutely, worse off. In chapter 25, 

Scobie and Posada examine the distribution of costs and benefits from rice research 

in Colombia, while in chapter 26, Hayami reviews evidence on the income- 

distribution consequences of the Green Revolution in Asia. 

Scobie and Posada isolate, by income stratum and by area of residence (rural or 

urban), the incidence of the costs and benefits of the Colombian research program 

on new varieties of rice for irrigated land. The rapid and widespread adoption of the 

new varieties led to a substantial increase in production and a concomitant fall in 

the price of rice. The authors show that 70 percent of the net benefits of the research 

program accrued (in the form of lower rice prices) to the over one million low- 

income Colombian consumers who receive only 15 percent of national income.10 

As a result of the fall in the price of rice, the incomes of small upland rice farmers 

who could not adopt the varieties were substantially reduced from what they would 

have been without the research program, as were the incomes of some owners of 

large irrigated farms. The authors stress, however, that the research resulted in a 

small number of losers relative to winners: over one million low-income consumers 

benefited from lower rice prices, while fewer than twelve thousand small upland 

rice farmers had their incomes reduced by the research program. “Hence, under 

any plausible set of welfare weights, the . . . losses would be more than offset by 

the gain . . . implying an overall gain (albeit uncompensated) in some measure of 

social welfare.” The analysis by Scobie and Posada demonstrates the importance 

of looking beyond farmers when analyzing the welfare effects of technological 

change in agriculture. 
The Green Revolution has been a controversial topic in the literature since its 

introduction in India in 1965. Today the modern varieties of cereals, developed 

through improved plant breeding, add at least 50 million tons to Third World grain 

output per year (Lipton and Longhurst 1989). But Ruttan and Thirtle observe that 

“the Green Revolution is still largely confined to irrigated rice and wheat in Asia” 

(Ruttan and Thirtle 1989).11 Moreover, Lipton and Longhurst contend, in New 

Seeds and Poor People (1989), that the modern varieties have been of little help in 
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reducing malnutrition and rural poverty. Their analysis, however, focuses almost 

entirely on the modern varieties’ lack of impact in ecologically disfavored areas. As 

Scobie and Posada point out in chapter 25, an evaluation of the consequences of the 

modern varieties for the poor should also take account of how increased production 

resulting from these varieties has lowered food prices and hence increased the real 

income of those who depend on the market for food. 

Although many early evaluations of the income-distribution consequences of the 

Green Revolution in Asia were impressionistic (e.g., Frankel 1971; Griffin 1974), 

they did serve as warnings that the high-yielding varieties were not a cure-all for 

rural poverty. In chapter 26, Hayami reviews more recent evidence on how the 

modern grain varieties have affected farm output, employment, and income dis¬ 

tribution within villages in Asia. Hayami argues that the new seed/fertilizer tech¬ 

nology is both scale-neutral and factor-neutral. Therefore, in most instances small 

farmers have adopted the new varieties as quickly as large farmers, and the new 

technology by itself has not led to labor-displacing farm mechanization. Where 

such mechanization has occurred, it has resulted from factor-price distortions (par- 

ticulary subsidized interest rates and overvalued domestic currencies) unrelated to 

the new technology. Hayami does not deny that the income distribution in rural 

Asia has become more unequal in recent years, but he disputes the conclusion of 

authors such as Pearse (1980), who attribute the growing inequality to the effects of 

high-yielding varieties. Rather, Hayami says, the empirical evidence strongly sup¬ 

ports the position that growing population pressure on the land is the core problem 

and that the worsening income distribution has resulted from too little, not too 

much, technical change in agriculture (Hayami 1988). 

The final essay in part IV focuses on the food-population race in Asia in the 

1990s. In chapter 27 Byerlee voices concern that the struggles of the 1960s may 

reappear in the 1990s because there have been no major breakthroughs in raising 

the yield potential of cereals in Asia since the 1960s, and none are likely to occur in 

the 1990s. With population projected to grow at 1.5 percent in East Asia and 2.0 

percent in South Asia from 1987 to 2000 (World Bank 1989, 215) and incomes 

projected to grow at one to two percent, the increase in food demand in Asia will be 

2.5 to 3.5 percent per year. Byerlee identifies a number of measures to boost food 

production in Asia, such as giving priority to expanding food production in favor¬ 

able areas, as India did when Green Revolution technologies were introduced in the 

mid-1960s. But there can be no blanket recommendation on this issue, because the 

direct and indirect effects of investing in favorable and less favorable areas, includ¬ 

ing the consequences for income distribution, will vary widely by country. 

NOTES 

1. Although reallocation of existing factors of production in technologically stagnant agriculture may 

result in small increases in production, reallocation may be a much more important source of growth in 

technologically dynamic agriculture characterized by frequent disequilibria (Schultz 1964). Increasing 

farm specialization, often cited as a major source of agricultural growth, frequently involves all three of 
the mechanisms mentioned above. 



Part IV: Introduction 259 

2. For similar analyses of the choice of technique in farming see Sen 1960; and Binswanger 1978. 

3. Byerlee et al. (1983) extended Timmer’s approach to analyze the output, employment, and 

foreign-trade consequences of alternative rice processing techniques in Sierra Leone. The articles by 

Timmer, Collier et al., and Byerlee et al. illustrate how the debate on the choice of technique can be 

furthered by empirical research. 

4. Raup (1967) presents an excellent summary of these views. Most authors argued that land owner¬ 

ship per se was not necessary for small farmers to be technologically dynamic: many improvements 

could be achieved through reform of rental agreements. 

5. Lewis (1954) and Nelson (1973) analyze the reasons why land settlement schemes have so fre¬ 

quently failed in the Third World. 

6. In theory, real market interest rates have four components: a pure interest rate, an administrative 

premium, a risk premium, and monopoly profit. 

7. The literature on agricultural extension in the Third World is vast, but there has been little con¬ 

sensus about which approaches to extension are most appropriate in different institutional environ¬ 

ments. For recent studies see Roling 1988; Howell 1988; Roberts 1989; and Krueger, Michalopoulos, 

and Ruttan 1989. 

8. FSR has also frequently failed to live up to its avowed aim of involving farmers in a multidisciplin¬ 

ary approach to solving their production problems. In a review of 158 abstracts of FSR studies, Herdt 

(1987) found that 70 percent were carried out by a researcher from a single discipline and that, of the 30 

percent carried out by multidisciplinary teams, only 9 percent involved farmers in the on-farm trials. 

9. Classic references on sustainability include Boserup 1965,1981; Pingali, Bigot, and Binswanger 

1987; and Ruthenberg 1980. 

10. This finding is consistent with Mellor’s analysis in chapter 10 of the income-distribution con¬ 

sequences of changes in food prices. 

11. The impact of the Green Revolution has been exceedingly small in Africa. As of 1983, modem 

wheat and rice varieties totaled 800,000 hectares in Africa, or about one-fourth the annual cropped area 

of Zimbabwe, one of 45 countries in sub-Saharan Africa (Eicher 1989). 
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Agricultural Development: 
Transforming Human Capital, 
Technology, and Institutions 

JAMES T. BONNEN 

INTRODUCTION 

Increased agricultural productivity is commonly explained solely in 

terms of technological change. Technology, in turn, is often seen as 

the exclusive product of research and development. Both notions are 

erroneous. Implicit in the attitudes of many scientists is the even 

more erroneous belief that “basic research” is the true and ultimate source not only 

of all technology but of all increased productivity. This frequently produces the 

view that everything else is of some lower order of scientific interest and impor¬ 

tance to society, and thus to be relegated to second-rate minds, that is, to bu¬ 

reaucrats, politicians, applied researchers, and other inferior orders. 

Conscious technological innovation predates science by centuries, and even to¬ 

day we often produce new technologies without recourse to science, especially 

basic science. In any case, the origins of specific changes in productivity are more 

complex and multiple than is commonly appreciated. Many criticisms of agri¬ 

cultural research arise out of confusion over the sources of agricultural productiv¬ 

ity, as well as from a profound ignorance of the characteristics imposed on the 
search for agricultural productivity by its biological nature. 

This chapter argues that increases in productivity arise not from technological 

change alone but from institutional innovation, improvements in human capital, as 

well as changes in the availability of biological and physical capital. Any careful 

reading of the history of the development of agriculture and its institutions and 

people will demonstrate this. Moreover, the data on returns to agricultural research 

have independently begun to substantiate this view (Evenson, Waggoner, and Rut- 
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tan 1979; Ruttan 1982, 237-61). The chapter also illustrates these points by de¬ 

scribing the evolution of the system of developmental institutions in U.S. agricul¬ 

ture, and it examines the significance of the organizational characteristics of this 

system for other nations. 

RELATIONSHIPS BETWEEN SCIENCE, TECHNOLOGY, 
HUMAN CAPITAL, AND INSTITUTIONS 

Change in productivity, as measured by economists, is the unexplained residual 

in output after accounting for conventional inputs (land, labor, capital, etc.). This 

residual is attributable both to new technology and to the new human capital and 

institutional innovations that are almost invariably preconditions for or adaptive 

complements to any technological innovation. Because technology, human capital, 

and institutional innovations tend to be complementary inputs in production, it is 

impossible to separate their relative influences with much accuracy. In some recent 

studies of the returns to agricultural research, variables for human capital and tech¬ 

nological change have been introduced into regression models to explain changes 

in agricultural productivity and to measure the internal rates of return to these in¬ 

vestments. To my knowledge, no one has yet found a way even crudely to concep¬ 

tualize and represent separately in such models the aggregate effect of institutional 

innovations.1 
Institutional innovation seems to depend on prior human capital accumulation, 

just as technological innovation does (Schultz 1968; Shaffer 1969). Both are em¬ 

bodied human capital. Like technological changes, institutional innovations repre¬ 

sent a change not just in the opportunity sets of individuals or groups but in the 

aggregate or social opportunity set. Thus, institutional changes are transformations 

of social production functions in much the same sense that technological changes 

are transformations of the production functions of conventional economic theory. 

The problem is how to conceptualize and measure production functions in society’s 

marketplace for social and political transactions. 

I will not dwell long on human capital. Anyone who does not now appreciate 

what the quality of the human agent means to productivity growth and develop¬ 

ment has missed one of the most important dimensions of the economic literature 

over the last 20 years. In the United States, the land-grant colleges’ historical con¬ 

tribution in educating farmers, providing broad access to higher education, forcing 

high schools into existence nationwide, and helping to create science as a profes¬ 

sion by introducing it into college curricula cannot be overemphasized. Before 

there can be science, scientists must be trained. Indeed, the leadership that created 

the land-grant system and the U.S. Department of Agriculture (USDA) came not 

from farmers, but primarily from an educated middle class of professionals— 

lawyers, clergy, doctors, and journalists—who shared a faith in the idea of prog¬ 

ress and saw access to education as the road to individual opportunity, as well as 

the primary assurance of a vital democratic social order. Educated professionals 

created and then staffed the USDA, the land-grant colleges, and other public uni- 
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versities. These institutional innovations eventually made a significant difference 

in the economic productivity of the United States. In short, the slow accumulation 

of human capital in an educated middle class preceded and led to an institutional 

innovation, the land-grant-USDA system, which in turn led to a greater accumula¬ 

tion in human capital through the growing access to higher education and through 

agricultural research and extension. New science-based agricultural technologies 

have flowed from and were preceded by many decades of investment in human 

capital and related institutional innovation. This has been an iterative and interac¬ 

tive development process without a clearly conceived blueprint. 

The concept of human capital in its modem form is the intellectual contribution 

of Nobel laureate Theodore W. Schultz. Improvements in human capital increase 

the ability of the human agent to identify, define, and deal with problems, or as 

Schultz puts it, “the ability to deal with disequilibria” (Schultz 1975). In the devel¬ 

opment of agriculture, this ability to deal with disequilibria shows up dramatically 

in the early contribution of improved farm management to agricultural productiv¬ 

ity. As new agricultural technologies are introduced, factor combinations inevita¬ 

bly are left in less-than-optimal proportions. Many scientists and traditional 

farmers commonly attribute to the new technology the productivity that farmers in 

the aggregate could never have realized if they had not taught themselves and been 

taught how to make rational economic decisions. The traditional practices of 

farmers are invariably made inefficient in some degree by technical change. Con¬ 

tinuous technical change makes traditional practices obsolete, and to achieve effi¬ 

ciency requires a conscious system of management decision based on economic as 

well as biological and physical science knowledge—that is, farm management. 

Thus, new technologies not only arise out of prior investments in human capital 

and institutions but have a potential for increasing productivity that generally can¬ 

not be realized until the new technologies are combined with some appropriate, 

complementary improvement in agricultural institutions and in the human agents 

managing agriculture. Whereas new institutions generally depend on prior human 

capital accumulation, improved human capital frequently depends on prior institu¬ 

tional innovation. The creation of farm management research and extension in the 

United States as a function of the college of agriculture was a prerequisite to im¬ 

proving the farmers’ ability to capitalize on the stream of new physical and biolog¬ 

ical technologies that began to flow from science in this century.2 Thus, the factors 

of technology, individual human capability, institutions, and biophysical capital, 

interact in a continuing process of innovative disturbance in one factor, followed 

by the managed adaptation of the other factors to find a new, more efficient 
equilibrium of resource use. 

Under such conditions, it is a major intellectual misunderstanding to attribute 

the entire increment of any increase in productivity to one factor, as is commonly 

done in agriculture in discussing the role of technology in transforming productiv¬ 

ity. An even greater misunderstanding allows the media and some scientists to talk 

about basic science as if it were the only factor necessary to create new tech¬ 

nologies. As important as basic science is, this is a naive understanding of the 
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development process. Basic science must be interactively linked with various types 

of applied research and that linked in turn with technology development and ul¬ 

timately with technology- and knowledge-transfer mechanisms. If these other ac¬ 

tivities or linkages are missing, some basic science knowledge will remain un¬ 

developed or be developed so slowly that significant part of its value will be lost, 

and the social return to that investment in basic science reduced or lost. As a conse¬ 

quence, some of the potential growth in productivity is lost to society (Knutsen and 

Tweeten 1979). 

To extract the full potential in productivity, the creation of knowledge and its 

development must be coordinated and interlinked in some systemic manner all the 

way to its use. This cannot be achieved accidentally or solely by market forces. To 

achieve the highest potential levels of productivity requires a sustained national 

policy with clear goals to guide the development of the necessary public and pri¬ 

vate institutions and to assure the investments in human capital and institutions that 

are prerequisite to, as well as complements in, creating new technologies. 

In their organization and evolution, the developmental institutions of U.S. agri¬ 

culture directly reflect this understanding of the relationship between scientific 

knowledge, effective technology development and use, investments in human cap¬ 

ital, and institutional development. It is the creative process of innovative disrup¬ 

tion and selective adaptation that the system of developmental institutions in U.S. 

agriculture historically managed so well. To understand the lessons for the poten¬ 

tial of science and the sources of productivity in agriculture, we must understand 

the system of developmental institutions. 

THE U.S. SYSTEM OF DEVELOPMENTAL INSTITUTIONS 

Man, not science, transformed U.S. agriculture. Men and women, acting 

through the institutions they had created, developed scientific knowledge, changed 

human values and aspirations, modified old institutions and built new ones as they 

saw the need, and step by step transformed the productivity and welfare of U.S. 

farmers. A set of diverse institutions supporting public policy slowly evolved 

around a common goal of agricultural development. By the 1930s it constituted a 

coherent, science-based system that subsequently transformed U.S. agriculture. 

Five sets of institutions compose the core of this developmental system. These 

are (1) a web of diverse farmer organizations, (2) the land-grant colleges of agricul¬ 

ture, (3) the U.S. Department of Agriculture, (4) the private-sector markets and 

firms that provide purchased inputs to farmers and market farm products as well, 

and (5) the political bodies, federal and state, responsible for agricultural policy. 

These last two sets of institutions, one private and the other public, help coordinate 

the other three and provide closure to the social system. If separate institutions are 

to constitute a system with a common purpose, their behavior must be coordinated. 

Private markets provide the information necessary to coordinate the marketing de¬ 

cisions of farmers and agribusiness firms as well as the purchasing decisions of 

public institutions. However, it is national, state, and local governments that set 
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many of the rules for markets. Governments, of course, provide the financial sup¬ 

port and the policy direction to coordinate the public institutions of agriculture. 

Since the nineteenth century, as the fundamentally different institutions of agricul¬ 

ture coalesced into a single system for agricultural development, these two quite 

different coordination processes have behaved as one interactive, tension-ridden 

communications and coordination system. Over time these public and private in¬ 

stitutions and policies have become more and more interactive, until now their em¬ 

brace is so intimate and longstanding that the line between public and private is 

often difficult to draw. In short, the public and private institutions of U.S. agricul¬ 

ture are part of and respond to signals out of both of these coordination processes. 

The Birth of New Institutions, 1850-1880 

The institutions that evolved into a developmental system in U.S. agriculture 

were created during the middle decades of the nineteenth century and grew quite 

separately until the 1880s. The first farm organization to have an impact on national 

economic and farm policy matters was the Patrons of Husbandry, commonly called 

the Grange. Founded in 1867, the Grange grew rapidly during the 1870s as the 

forces of agrarian discontent fed on depressed economic conditions. The first land- 

grant college, Michigan State University, was established in 1855. The Morrill 

Act, creating a national system of land-grant colleges, was enacted by Congress in 

1862. Most of the colleges were in place by 1880, except in the West. The U.S. 

Department of Agriculture was founded the same year the land-grant system was 

established; but in the early years it followed its own evolutionary course, focusing 

almost exclusively on developing a research program while the colleges were 

struggling to develop a curriculum. These early decades were a period of great 

conflict, in which agrarian leaders fought over the need for and the nature of the 

institutions that had been created. Battles raged inside and around each institution 

over its appropriate activities, organizational form, and social purpose. Survival 

was a daily battle, especially in the colleges. Great struggles over what an appro¬ 

priate agricultural curriculum should be took place through the 1870s and 1880s 

between practical men, who saw agriculture as a vocation, and a small but growing 

body of scientists and professionals, who believed in the potential of science for 

transforming agriculture. This stuggle lasted well into the twentieth century (Bon¬ 

nen 1962). The curriculum and organization that finally evolved was a compromise 

between science and a vocational commitment to farming and its improvement. 

Growing Links between Institutions, 1880-World War I 

Attempts to apply science to agriculture forced a search for appropriate organi¬ 

zational forms. The first U.S. agricultural experiment station (an innovation bor¬ 

rowed from Germany) was established as an independent institution in Connecticut 

in 1875. Further efforts by agricultural leaders with an understanding of the poten¬ 

tial for science in agriculture led to congressional passage of the Hatch Act of 1887, 

providing federal funds for the establishment of stations in all the states and for an 
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office in the USDA to coordinate the flow of scientific knowledge between the two 
systems (True 1929). 

Legislation of this kind requires consensus, coordinated effort, and political 

activity. The consensus and the movement that led to the Hatch Act grew out of 

annual informal meetings between representatives of the colleges and the USDA 

during the early 1880s. In 1887, the colleges formalized their collaboration by es¬ 

tablishing the Association of American Agricultural Colleges and Experiment Sta¬ 

tions, subsequently renamed the American Association of Land-Grant Colleges. 

Legislation raising the Department of Agriculture to cabinet status (1889) was this 

coalition’s next legislative achievement. The Adams Act (1906) strengthened the 

support for experiment stations, especially in basic science, and clarified the 

USDA and land-grant college roles in agricultural research. 

From 1897 to 1913, scientific agricultural research came to full maturity within 

the USDA. A systematic structure of applied and problem-oriented bureaus was 

created. The organizational structures of the USDA and the land-grant colleges 

were now strikingly similar, and they were staffed by a similar cadre of scientists. 

By the beginning of World War I, the USDA was the world’s finest agricultural 

research organization. Although it had been assigned regulatory activities as early 

as 1884, its primary functions were agricultural research and education (Baker et 

al. 1963). 
In 1914 Congress passed the Smith-Lever Act, which established a national ex¬ 

tension system organized on roughly the same pattern as the research system, with 

the USDA and the colleges linked in a loose structure for coordination. The Ameri¬ 

can Association of Land-Grant Colleges was the early political arm of this coalition 

of federal and state research and educational organizations. The USDA worked 

toward the same goals in the formal budget processes of the executive and legisla¬ 

tive branches. The Congress and its agricultural committees grew accustomed to 

dealing with the USDA, the land-grant colleges, and the farm organizations as cli¬ 

entele of federally funded agricultural research and education programs. In sum, 

the period from the 1880’s through World War I was one of growing interdepen¬ 

dence and institutional linkage between these research and education institutions. 

A fundamental change in the system had begun to take place in the early 1900s, 

when the colleges experimented with full-time representatives at the county level 

to extend to farmers the growing body of new scientific knowledge. The Smith- 

Lever Act of 1914 transformed this idea into a national system of county extension 

agents, financed from federal, state, and local (county) government sources but 

responsible to a director of agricultural extension in the state colleges of agricul¬ 

ture. An agency was created within the USDA to assist in coordination of the 

system. The existence of this linkage to the local level created for the land-grant 

colleges and for the USDA a grass-roots organization that communicated new agri¬ 

cultural technologies and knowledge directly to farmers in a systematic and con¬ 

tinuing way, while sending back to the colleges and the USDA information about 

farming problems that needed research and policy attention. 
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The System Matures, 1920-1950 

The early county extension agents were frustrated in their efforts to get farmers 

interested in learning how to improve farm practices. After a brief national debate, 

extension began organizing farm bureaus in the local chambers of commerce for 

this purpose. They recruited the more progressive, often better-educated farmers 

and gave them special attention. Once organized, these farmers wanted to influ¬ 

ence national policy. This quickly led to the organization of state farm bureaus and, 

in 1920, to the American Farm Bureau Federation (AFBF), which pursued the eco¬ 

nomic and business interests of members at state and national levels. The AFBF 

opened an office in Washington, D.C., and quickly became the dominant farm 

organization in the United States. 

Although the land-grant college extension agents created the county farm bu¬ 

reaus as their political action arm, the AFBF soon controlled the local and state 

farm bureaus as well as the county extension offices. When the Farm Bureau 

spoke, the colleges, the USDA, and the U.S. Congress all listened intently. County 

agents did not travel to Washington to represent extension; the AFBF’s state presi¬ 

dent took care of that chore. The AFBF generally supported the interests of the 

land-grant colleges and the USDA, as well as those of the more successful farmers. 

This awkward marriage ultimately led to a separation of the public extension and 

private farm organization structures. 

The rise of politically effective modem farm organizations, especially the AFBF, 

strengthened political support for the colleges but complicated life for their presi¬ 

dents and deans of agriculture. Conflicts arose between educational objectives and 

farmers’ political goals and eventually led to a physical, financial, and organiza¬ 

tional separation of the county farm bureaus from the land-grant college county 

extension offices. A strong political coalition remains to this day in many states in 

which the American Farm Bureau is the only or the dominant general farm organi¬ 

zation. And the history of close ties with the politically strong Farm Bureau have 

made relations between the colleges and other general farm organizations difficult 
at best. 

The experience gained from nineteenth-century failures in farm organization be¬ 

came the basis for their success in the twentieth century. Unlike the nineteenth- 

century farm organization, the contemporary farm organization is an interest group 

that is careful not to compete with political parties. Its business activities are man¬ 

aged quite separately from its lobbying and other political activities. Business ser¬ 

vices at advantageous prices are made available only to members, which stabilizes 

membership and ensures a continuing organizational base for political and policy 
activities (Olson 1971; Salisbury 1970). 

Since the 1930s the National Farmer’s Union, the American Farm Bureau 

Federation, and, on occasion, the National Grange have had a substantial impact on 

national agricultural policy decisions. Other, more recently formed general farm 

organizations are the National Farmers Organization and the American Agriculture 
Movement. 
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Modern farm organizations have considerable economic and political strength at 

the national, state, and county levels. By the late 1920s, farmers had become one of 

the best-organized economic groups in the United States. The extremely low farm 

prices that prevailed during the 1920s led to what was known as the “farm bloc” in 

the U.S. Congress, a coalition of senators and congressmen from farm states who 

were backed by and responsive to the farm organizations. Although the farm bloc 

was a loose coalition, it represented an absolute majority of both the House and the 

Senate. 

CHARACTERISTICS OF THE SYSTEM OF 
DEVELOPMENTAL INSTITUTIONS 

The system of developmental institutions that evolved in U.S. agriculture up 

through the 1940s had several key characteristics that contributed to the great in¬ 

crease in the productivity and adaptive capability of U.S. agriculture. First and 

perhaps most significantly, it was a system of institutions linked one to another in 

various ways. It is interesting how much this aspect is discussed and how little it is 

understood. Its significance, however, has not escaped the notice of astute 

observers. 

Perhaps agriculture’s strongest claim to consideration as a scientific undertaking has 

come with the rise of cybernetics, or systems theory—the theory of how the diverse 

elements of systems interact through time to produce change. Even in oral traditions, 

agriculture has always been perceived as a system; hundreds of generations of farmers 

have understood the interaction of stock, soil, water supply, climate, supply and demand. 

Today these elements are understood better than ever; they can be quantified; they can 

even be controlled. More than ever, the science of agriculture stands at the center of a 

broader system integrating human society and its physical environment. The further 

study of this system demands the coordination of all the sciences from physics to sociol¬ 

ogy (Mayer and Mayer 1974). 

Articulated Linkage of Institutional Components 

The performance of a successful institutional system comes to more than the 

sum of its parts. To say that a set of institutions is a system is to say that its individ¬ 

ual components are interlinked or articulated, that the separate institutions are con¬ 

nected, that they communicate and cooperate in action to achieve some common 

goal. This does not mean that U.S. agricultural institutions have pursued or now 

pursue totally compatible or common goals. They are not mechanical but human 

social systems, after all. In the United States there has in fact been a continuing 

tension and contest between the USDA, the land-grant colleges, and farm organiza¬ 

tions over their appropriate roles and activities. In research, the USDA and the state 

colleges, as well as the various experiment stations, have competed for federal 

funds ever since the states first began to expand their experiment stations. Farmer 

organizations periodically tell colleges of agriculture what they should be teaching 

and researching and on occasion even try to tell them what they should not be 
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teaching and researching. In turn, the colleges attempt to instruct farmers and their 

organizations on the appropriate policies and roles for farmer action. Much of this 

tension is constructive. Indeed, it is through such continuing tension and the asso¬ 

ciated communication between institutions that the commonality of goals is repeat¬ 

edly rediscovered, adapted to change, and revalidated. 

A constructive tension holds the system in place and allows it to adapt to changes 

in the economic and political environment. But periodically the tension becomes 

excessive and destructive, threatening the very fabric of the system. So far the 

system has proved quite durable, although it is rarely without some serious prob¬ 

lems, usually the result of prior policy or decision failures or a failure to recognize 

problems early enough. 

The system of institutions exists by virtue of various types of articulated linkage 

that join differing functions and levels of the system. The U.S. college of agricul¬ 

ture is an institution that internally manages three very different functions: re¬ 

search, teaching, and extension. Here the linkage is internal to a single organiza¬ 

tion and is administered by one officer, the dean, although there are great variations 

across the states in degree of decentralization and delegation of authority. This 

direct linkage produces far more complementarity, coordination, and thus produc¬ 

tivity than can be extracted from systems where each of these functions— 

teaching, research, and extension—is embedded in a separate institution that is a 

creature of national government and controlled by a different ministerial bu¬ 

reaucracy. Farmers tend to distrust and ignore information delivered by a bu¬ 

reaucracy that is also responsible for national agricultural policies. Extension has 

enough difficulty maintaining credibility with farmers when it restricts itself to an 
educational role. 

The problems and conditions of production agriculture are location specific, em¬ 

bedded in local ecosystems. Research agendas that are set unilaterally in national 

capitals by organizations without interactive linkage to state and local levels rarely 

reflect regional or local research priorities and problems. To have a locally gov¬ 

erned institution for teaching, extension, and research working from a common 

knowledge base appears to have a high payoff in agricultural productivity. These 

functions are usually well integrated in the U.S. system, since researchers and on- 

campus extension specialists do almost all the teaching and the extension specialist 

often does much of the applied research and is usually housed with researchers in 

the same academic department. Again, there has been quite a bit of variation his¬ 

torically, but the system is converging at present on a model in which all three 

functions are integrated and administered at the departmental level in colleges of 
agriculture.3 

There are fifty states in the U.S. and about sixty land-grant colleges. Coordinat¬ 

ing a group of this diversity has never been easy, but it has repeatedly achieved 

major goals. When the Hatch Act of 1887 established a national system of state 

experiment stations and when the Smith-Lever Act of 1914 established a national 

system of state extension services, two small offices, now the Cooperative State 

Research Service and the Federal Extension Service, were created within the 

USDA to facilitate communication and to manage the transfer of congressional 
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appropriations to the states. The National Association of State Universities and 

Land-Grant Colleges meets annually and is a forum for debate and policy formation 

between the various states and regions, as well as between the states and the 

USDA’s research and extension managers. The USDA’s top political leaders once 

participated effectively in this forum, but no longer do so. 

The agricultural colleges and the USDA, thus are held together in a loosely coor¬ 

dinated structure. At the national level this system integrates and coordinates basic 

science for agriculture, applied research, technology development, extension, and 

the formal education of scientists and other agricultural professionals. Finally, and 

just as importantly, it must be recognized that this system is also coordinated and 

linked through markets and the political process at both the state and the national 

level. Indeed, these last two sources supply, validate, and sustain some of the most 

important values that drive this system of developmental institutions. 

Historically, a strong, if uneven, political commitment has been made at the 

state level to education and research in agriculture. At the national level, a strong 

continuing commitment has been made to education (1862), research (1887), and 

extension (1914), and to the institution building involved in creating these means to 

achieve improved agricultural productivity and welfare. In addition, very impor¬ 

tant and highly complementary national public investments have been made in de¬ 

veloping institutions and programs for farm credit, soil conservation, reclamation 

and water development, rural electrification, rural free delivery of mail, rural 

roads and highways, market regulation, and market stabilization. This investment 

in infrastructure facilitated the industrialization of agriculture, the growth of agri¬ 

cultural markets, and the increase in agricultural productivity. The returns to agri¬ 

cultural research would have been lower without these physical, human, and in¬ 

stitutional investments—and vice versa. 
In short, basic research, although necessary, is not sufficient to achieve high 

levels of agricultural productivity. The same is true of all other elements: applied 

research and technology development, extension of knowledge and technologies to 

the private sector including farmers, education for farmers and scientists, credit, 

electricity, and so forth. The most important issue is the systematic integration of 

decisions about institutional development and the combination, timing, and coor¬ 

dination of the various factors. Failure to link together in the same goal-driven 

system public and private decisions about investments in basic science, applied 

research, technology development, extension, and education will reduce the level 

of productivity that can be extracted from a given social investment in agriculture 

or in any other industrial sector. 

Decentralization of Decision Making 

Another obvious characteristic of the U.S. agricultural support system is de¬ 

centralization. Although it is a national system, authority is not concentrated solely 

at the national level. This is an important strength of the system, not because de¬ 

centralization is inherently superior organizationally to centralization, but because 

decentralization is responsive to the nature of the problems the system addresses. 

First, to manage agricultural research or almost anything else over an area as large 
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as the United States requires some decentralization of decision making for the sake 

of both efficiency and effectiveness. However, decentralization is particularly suit¬ 

able for research that must deal with countless combinations of climatic conditions, 

soils, topography, flora, and fauna. The creation of basic scientific knowledge is 

only the first step toward greater national agricultural productivity. Basic scientific 

research creates potential that cannot be fully realized until it is successfully 

adapted to many specific ecosystems. This requires extensive adaptive research 

and technology development—that is, applied research. In addition, to get new 

technologies and knowledge adopted by farmers often requires further adaptive 

work in the sense of devising extension strategies to deal with historical differences 

in farming practice as well as ethnic and other cultural differences. The private 

sector faces the same problem in technology development and transfer. 

While articulation of the system of developmental institutions is necessary, to 

keep many diverse functions coordinated, decentralization is necessary for the suc¬ 

cessful adaptation of science and technology to the highly varied local ecospheres 

that characterize agricultural production. There are, in addition, all sorts of politi¬ 

cal, cultural, and social variations that make it necessary to accommodate the in¬ 

stitutional structure to local polities and resources to ensure a politically inclusive, 

legitimized, and coordinated system. To do otherwise in the United States would 

leave fifty subnational polities free to develop potentially conflicting, duplicate, 

and, in the aggregate, inefficient agricultural policies. 

Many of the states, finding that a single experiment station was inadequate to 

deal with the multiple ecosystems within their borders, established multiple field 

stations or substations to work on different soil types, specific crops or animal 

products, and other problems peculiar to a local area. There were well over 350 

such substations in the United States in 1981 (USDA 1981). Thus, the U.S. system 

is far more decentralized than the existence of fifty to sixty “state experiment sta¬ 
tions” would imply. 

Consensual Decision Making 

A less obvious characteristic of the U.S. system is that decisions that affect all or 

large parts of the system must be developed by consensus, if they are to be accepted 

as legitimate and implemented effectively. Unilateral power plays to achieve some¬ 

thing that substantially affects the whole system generally create excessive conflict 

and end in failure. Attempts at unilateral or external command do not work in sys¬ 

tems of separate institutions held together by a few common goals and the tensions 

of interdependence. Given the steady relative decline of federal support for agri¬ 

cultural research in the U.S., further attempts to command the system from the 

federal level are likely to cause the states to consider opting out of the system rather 
than cooperating. 

Balanced Pursuit of Basic and Applied Research 

Another characteristic of U.S. agriculture institutions is the combination and 

management of societal problem solving and the pursuit of science for its own sake 
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in a single system. The pragmatism and political expediency necessary to sustain 

effective societal problem solving involve organization, values and expectations 

that are inconsistent with the organization, values and expectations associated with 

the scientific pursuit of knowledge for its own sake. When managed in the same 

system, they exist in a perpetual tension. Nevertheless, the productivity achieved 

in agriculture has arisen from the sustained linkage of these functions and the man¬ 

agement of the resulting tensions to maintain a workable balance. 

The four characteristics discussed above—a well-articulated linkage of institu¬ 

tional components, a decentralization of decision making, consensual decision 

making, and a balanced pursuit of basic and applied science, technology develop¬ 

ment, and transfer—are not unique to the U.S. system; they are fundamental to the 

success of science-based developmental systems throughout the world. 

But there are two serendipitous elements in the evolution of the U.S. system that 

should be noted. The first is that the legislation that established the nationwide 

system of land-grant colleges in 1862 came well before that which established the 

nationwide system of experiment stations in 1887. Had the timing been reversed, 

the research function might have been assigned to institutions independent of the 

colleges, as has been done in most countries. The same is true of extension. With 

the land-grant colleges in command of the state’s agricultural science resources and 

“political turf,” it was logical for the Congress to establish the extension service in 

1914 as part of the existing agricultural system; but it might have been otherwise.4 

Equally important is the fact that the Morrill Act did not establish colleges just to 

teach agriculture. It set forth the broad goal of improving the welfare of the work¬ 

ing classes and ensuring their social equity and political freedom in the face of the 

growing concentration of economic and political power in an industrializing na¬ 

tion. This egalitarian vision, combined with the pragmatism of the strong voca¬ 

tional commitment to the welfare of the farm family, constrained and balanced the 

inherent intellectual narcissism that can turn a university into a gaggle of isolated 

disciplines and an engine of social elitism. The “land-grant idea” has been a great 

force for both democracy and national development in U.S. history. These values 

have given cohesion and purpose to the developmental institutions of U.S. agri¬ 

culture. 
The other major serendipitous element in the development of the U.S. system is 

the relatively small size of most of the states. This created a very decentralized 

system from the beginning, ensuring systematic research on many different eco¬ 

systems and an adaptive capability that the agricultural research programs of many 

industrialized nations do not have even today. 

RECENT EROSION OF THE U.S. SYSTEM 

The clarity and singleness of purpose of the U.S. system of developmental in¬ 

stitutions began to erode in the late 1930s. Until the 1930s, legislation affecting 

farmers was usually broad social legislation that affected all farmers as a group 
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(e.g., homesteading laws, the Morrill Act, the Hatch Act, the Smith-Lever Act, 

and the farmer cooperative and early farm credit legislation). During the Great 

Depression, Congress introduced price support programs for individual com¬ 

modities, to stablize farm markets and maintain farm incomes. Such legislation, in 

bringing direct economic benefits not to all but to specific groups of farmers, im¬ 

mediately created an incentive for those groups to organize in pursuit of their spe¬ 

cial interests. These relationships quickly evolved into what has come to be called a 

“triangle of power” or subgovernment composed of the federal administrator of a 

particular commodity program, the congressional committees that control it, and 

the national group or groups representing its beneficiaries (Bonnen 1980). 

By 1945, the relationship between the USDA and the Congress was dominated 

by the new farm programs and the specialized farmer organizations that developed 

around them. Life grew more complicated for the general farm organizations and 

the land-grant colleges, and their political influence was diluted. Even the general 

farm organizations shifted their strongest support to the areas where direct farm 

benefits were concentrated. Thus, representation of farmer interests was nar¬ 
rowed—to commodity programs, credit, conservation, electrification, and regula¬ 

tion. With the organization of these concentrated economic interests, the research 

and education coalition among the USDA, the colleges, and the AFBF grew pro¬ 

gressively weaker after 1933 and began to unravel rapidly after World War II (Lowi 
1965). 

In 1915, agricultural research accounted for one-quarter of the USDA’s budget 

(OTA 1981). Today, a far larger research enterprise accounts for only about 2 per¬ 

cent of the USDA’s budget. The regulatory role of the USDA grew rapidly from the 

1890s onward, as scientific research identified needs that resulted in regulations 

ranging from standards for fertilizer and seeds to food safety and animal health. 

Beginning in the 1930s, the USDA was transformed from a research and educa¬ 

tional organization into a conventional government agency managing programs 

that provided direct economic benefits to (or imposed costs on) a specific set of 

farmer and agribusiness interests. USDA research is a matter of minor political 

concern at the congressional level today. In fact, in recent decades the congres¬ 

sional interest in agricultural research has focused on creation and expansion of 

federal research laboratories in specific states. Despite the quality of some of these 

facilities, this trend has progressively isolated, distorted, and fragmented the 

USDA’s national research capability, especially since little or no new operating 

money has been appropriated to sustain these new laboratories, some of which 
stand unused. 

From the 1880s through World War II, the USDA provided most of the scientific 

and administrative leadership that established national priorities for the agricultural 

sciences, performed most of the basic science research, and made major invest¬ 

ments in the long-term intellectual and social capital of agriculture. Since the 

1940s, colleges of agriculture have slowly inherited the intellectual mantle of re¬ 
search leadership. 
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Starting in the 1940s, the scientific knowledge produced by the colleges and the 

USDA was combined with the earlier mechanical revolution (Rasmussen 1977), 

greater price stability, and access to credit to industrialize U.S. agriculture. This 

led to far more intense specialization and growing economic interdependence, 

within agriculture and between agriculture and the rest of the economy. Specializa¬ 

tion fragments economic interest, creating rising levels of conflict among farmers 

and introducing other political actors with legitimate interests into the agricultural 

policy scene. The first new actor to organize a continuous policy presence was 

agribusiness, when land was withdrawn from production in the mid-1950s to re¬ 

duce farm surpluses, with the consequence that business profits declined. A suc¬ 

cession of others followed rather quickly in the 1960s, when labor, consumer, and 

welfare organizations arose to champion food stamp and other supplemental food 

and food safety programs. Finally, through the 1970s, shortages in world com¬ 

modity markets and weakening U.S. dollar greatly expanded U.S. exports of farm 

commodities, thus adding to the policy arena those organizations with substantial 

economic interests in international trade in agricultural products, including parts 

of the federal bureaucracy such as the White House Special Trade Representative 

and the Treasury and State departments. Thus, the monopoly control of political 

power in agriculture that various producer groups exercised through commodity 

organizations and the “triangles of power” in the 1940s and 1950s was progres¬ 

sively fragmented by an increasing number of participants with conflicting inter¬ 

ests (Heinz 1962). As a result, although the farm commodity groups that were 

formed in the 1930s are still strong, they have lost ground as a political coalition 

and are in frequent disarray. In public policy for agriculture, the United States to¬ 

day faces not only greater market instability but a decision-making process that is 

itself less stable. 
One of the clear lessons from successful agricultural development the world over 

is necessity of a centralized national investment in agricultural research comple¬ 

mented by and coordinated with a decentralized capacity in adapting agricultural 

research to the highly varied local ecospheres within which agriculture is prac¬ 

ticed. Together this is what the land-grant colleges and the USDA originally ac¬ 

complished. Their performance was magnificent. The focus of the USDA today, 

however, is on the immediate economic benefits created by special programs that 

are controlled or fought over by a growing swarm of special interest groups. Al¬ 

though the administrative linkages between the USDA and the land-grant colleges 

and their legislated roles remain intact, the attention of USDA political leadership 

is no longer on research and education. The USDA neglects its own research func¬ 

tions, which today constitute a declining force within the agricultural science re¬ 

search community. Congress appears neither to understand nor care much about 

agricultural research today. National research has faltered, and research budgets 

have all but ceased to grow in real terms since 1967. The federal commitment to 

agricultural research has faded and now lies in the balance. Without an effective 

national agricultural research policy and without an influential national research 
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focus, coordination of the agricultural research system has been deteriorating 

slowly for decades. This is primarily a failure of political institutions and political 

leadership, but the institutions of agricultural science also seem to lack a coherent 

vision of a politically viable future. 

CONCLUSIONS 

Clearly a nation that cannot sustain long-term institution building and human 

capital improvement will never have a highly productive, industrialized agricul¬ 

ture. Just as clearly, long-term institution building and human capital accumulation 

must involve more than the research and educational institutions. Physical capital 

and conventional input development are necessary for soil and water conservation, 

reclamation, and development; for long-term, intermediate, and short-term credit; 

for rural roads, mail service, and eventually electronic communications; and for the 

development of modem market institutions, common market standards, regula¬ 

tion, and, if necessary, market stabilization. These investments improve the capac¬ 

ity and productivity of agriculture and thereby the productivity of agricultural re¬ 
search as well. 

Some institutional development will be public, some private. The mix will differ 

depending on a nation’s history, institutions, and political philosophy. One lesson to 

be learned from past failures is to avoid extreme, exclusive ideological commit¬ 

ment either to free market capitalism or to socialism, with their demands that insti¬ 

tution building take place entirely in the private sector or entirely in the public 

sector. The search for complementarities between public and private roles and a 

pragmatic focus on problem solving appear to form a more effective and more effi¬ 

cient approach. The U.S. experience also involved a partnership between public 

universities and state and national research institutions. If the universities do not do 

some of the basic research in agriculture, where does the next generation of well- 

trained scientists come from? Some applied research, the benefits of which spill 

over to the entire nation, must be done at the national level, if it is to get done at all. 

These are some of the lessons from the U.S. experience. Despite all its free enter¬ 

prise values and rhetoric, the United States has imposed significant government 

regulation on and has socialized important activities of its agricultural sector. De¬ 

spite a major investment in a national, centralized R&D institution (the USDA), 

the United States also developed a decentralized, location-specific R&D capacity 
to contend with the diverse ecosystems inherent in nature. 

The evolution of the developmental system of institutions in U.S. agriculture 

was a pragmatic process of piecing together solutions to problems identified at 

state, local, and national levels. It used existing institutions and created new ones, 

public and private, to achieve results that reflected interests and needs at all levels 

of organization. It was a decision-making process in which all the major institu¬ 

tions shared the common nineteenth- and early twentieth-century goal of increas¬ 

ing human welfare through greater agricultural productivity. They made major na- 
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tional decisions by mobilizing a consensus, not by command. This takes a strong 

commitment by individuals and institutions to a reasonably common set of specific 

social values. It also requires strong and sustained leadership. One cannot, after 

setting off on an institution-building path, reverse directions or reorganize every 

few years to let some politician “put his stamp on things” or to test some new theory 

of public accountability. Unilateral changing of the rules in the middle of the game 

of long-term institutional development breeds suspicion and conflict instead of co¬ 

operation and leads to a breakdown in the linkage between separately governed 

institutions. If this occurs, some of the benefits of decentralization are eventually 

lost as cooperation across institutions and levels of government decays, and the 

system’s ability to extract the full potential of increased productivity from any so¬ 

cial investment declines. 

There are large differences between the situation faced by the United States and 

those of other nations in developing a modern agricultural sector. The United 

States is a large continental land mass. It is exceptionally well endowed with natu¬ 

ral resources and is blessed with a good climate for agriculture. Until about World 

War I, labor was short but land very plentiful. U.S. political institutions were dem¬ 

ocratic in a Western European, mostly Anglo-Saxon, tradition while its economic 

institutions were free-market oriented and capitalistic. 

Agricultural development across the world has many common requirements, 

even though the opportunity sets nations face can be quite different. A small nation 

with few ecosystems and climatic variations to deal with has much less need for 

decentralization of its agricultural institutions. If it is very small, it may face prob¬ 

lems of resource base too small to sustain all of the scientific specializations needed 

for a fully effective agricultural research effort. Thus, many small Third World 

countries need to develop an efficient capacity to borrow, screen, and adapt tech¬ 

nologies from neighboring countries, regions, and the international research 

system. 
Nations less well endowed than the U.S. face many more constraints. A poor 

country cannot invest in everything at once. So the question of the most effective 

sequencing of complementary investments becomes critical to successful de¬ 

velopment. 
By the middle of the nineteenth century the United States was highly literate and 

by the twentieth century was a well-educated society, so collecting market informa¬ 

tion to allow agricultural markets to function more efficiently was possible very 

early in U.S. development. The U.S. legal system, building on British common 

law traditions, protected property rights in transactions, reducing many of the risks 

and costs of commerce. 
The fundamental lesson is clear. It takes more than research to increase produc¬ 

tivity. It takes more than basic research. It takes an articulated-systems approach 

that coordinates a broad research investment with the creation of biological and 

physical capital, new human capital, new technologies, and an adaptive response 

to their use. It takes sustained national policy and institution building focused on 

clear common goals over long periods of time. 
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NOTES 

1. Some models do, however, provide limited insights into the impact of certain institutional charac¬ 

teristics of a research system, such as its degree of decentralization and/or articulation, on returns to 

investments in agricultural research. See, for example, Evenson, Waggoner, and Ruttan 1979. 

2. The same reasoning applies to all major educational investments made in U.S. agriculture in both 

the public and the private sector. 

3. In only six of the fifty states, Maine and five southern states, is extension organized separately 

from research at the academic department level. Extension followed a different evolutionary path in the 

South than in the rest of the United States. 

4. Seaman Knapp, the “father” of modem extension, was adamantly opposed to putting county 

agents under the control of the deans of agriculture, whose objectives he saw as parochial and generally 

limited to their own states. Knapp wanted to make the extension system part of the U.S. Department of 

Agriculture, an organizational model similar to that followed in most countries today. He died before 

Congress passed the Smith-Lever Act of 1941, establishing a national extension system controlled at the 

state level by individual colleges of agriculture. 
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Investing in People 

THEODORE W. SCHULTZ 

THE ECONOMICS OF BEING POOR 

Most people in the world are poor. If we knew the economics of being 

poor, we would know much of the economics that really matters. 

Most of the world’s poor people earn their living from agriculture. If 

we knew the economics of agriculture, we would know much of the 

economics of being poor. 

Economists find it difficult to comprehend the preferences and scarcity con¬ 

straints that determine the choices poor people make. We all know that most of the 

world’s people are poor, that they earn a pittance for their labor, that half and more 

of their meager income is spent on food, that they reside predominantly in low- 

income countries, and that most of them earn their livelihood in agriculture. What 

many economists fail to understand is that poor people are no less concerned about 

improving their lot and that of their children than rich people are. 

What we have learned in recent decades about the economics of agriculture will 

appear to most reasonably well informed people to be paradoxical. Agriculture in 

many low-income countries has the potential economic capacity to produce 

enough food for the still-growing population and also improve the income and wel¬ 

fare of poor people significantly. The decisive factors of production in improving 

the welfare of poor people are not space, energy, and cropland; the decisive factors 

are the improvement in population quality and advances in knowledge. 

In recent decades the work of academic economists has greatly enlarged our 

understanding of the economics of human capital, especially the economics of re¬ 

search, the responses of farmers to new and profitable production techniques, the 

connection between production and welfare, and the economics of the family. De¬ 

velopment economics has, however, suffered from several intellectual mistakes. 

The major error has been the presumption that standard economic theory is inade¬ 

quate for understanding low-income countries and that a separate economic theory 

is needed. Models developed for this purpose were widely acclaimed, until it be- 
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came evident that they were at best intellectual curiosities. Some economists re¬ 

acted by turning to cultural and social explanations for the alleged poor economic 

performance of low-income countries, although cultural and behavioral scholars 

are understandably uneasy about this use of their studies. Increasing numbers of 

economists have now come to realize that standard economic theory is as applica¬ 

ble to the scarcity problems that confront low-income countries as to the corre¬ 

sponding problems of high-income countries. 

A second mistake is the neglect of economic history. Classical economics was 

developed when most people in Western Europe were barely scratching out subsis¬ 

tence from the poor soils they tilled and were condemned to a short life span. As a 

result, early economists dealt with conditions similar to those prevailing in low- 

income countries today. In Ricardo’s day, about half of the family income of la¬ 

borers in England went for food. So it is today in many low-income countries. 

Marshall tells us that “English labourers’ weekly wages were often less than the 

price of a half bushel of good wheat” (Marshall 1920) when Ricardo published his 

Principles of Political Economy and Taxation (1817). The weekly wage of a plough¬ 

man in India is currently somewhat less than the price of two bushels of wheat 

(Schultz 1980). Knowledge of the experience and achievements of poor people over 

the ages can contribute much to an understanding of the problems and possibilities 

of low-income countries today. Such understanding is far more important than the 

most detailed and exact knowledge about the surface of the earth, or of ecology, or 

of tomorrow’s technology. 

Historical perception of population is also lacking. We extrapolate global statis¬ 

tics and are horrified by our interpretation of them—mainly that poor people breed 

like lemmings headed toward their own destruction. Yet when people were poor in 

our own social and economic history, that is not what happened. Expectations of 

destructive population growth in today’s poor countries are also false. 

LAND IS OVERRATED 

A widely held view—the natural earth view—is that the land area suitable for 

growing food is virtually fixed and the supply of energy for tilling the land is being 

depleted. According to this view, it is impossible to continue producing enough 

food for the growing world population. An alternative view—the social-economic 

view—is that man has the ability and intelligence to lessen his dependence on 

cropland, traditional agriculture, and depleting sources of energy and to reduce the 

real costs of producing food for the growing world population. By means of re¬ 

search, we discover substitutes for cropland which Ricardo could not have antici¬ 

pated, and, as incomes rise, parents reveal a preference for fewer children, sub¬ 

stituting quality for quantity of children, which Mai thus could not have foreseen. 

Ironically, economics, long labeled the dismal science, shows that the bleak natural 

earth view with respect to food is not compatible with history, which demonstrates 

that we can augment resources by advances in knowledge. I agree with Margaret 

Mead: “The future of mankind is open-ended.” Mankind’s future is not foreor- 
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dained by space, energy, and cropland. It will be determined by the intelligent 

evolution of humanity. 
Differences in the productivity of soils do not explain why people are poor in 

long-settled parts of the world. People in India have been poor for ages, both on the 

Deccan Plateau, where the productivity of the rainfed soils is low, and on the 

highly productive soils of South India. In Africa, people on the unproductive soils 

of the southern fringes of the Sahara, on the somewhat more productive soils on the 

steep slopes of the Rift landform, and on the highly productive alluvial lands along 

and at the mouth of the Nile all have one thing in common: they are very poor. 

Similarly, the much-publicized differences in land-population ratio throughout the 

low-income countries do not produce comparable differences in poverty. What 

matter most in the case of farmland are the incentives and associated opportunities 

farm people have to augment the effective supply of land by investments that in¬ 

clude the contributions of agricultural research and the improvement of human 

skills. An integral part of the modernization of the economies of high- and low- 

income countries is the decline in the economic importance of farmland and a rise 

in that of human capital—skills and knowledge. 

Despite economic history, economists’ ideas about land are still, as a rule, those 

of Ricardo. But Ricardo’s concept of land, “the original and indestructible powers 

of the soil,” is no longer adequate, if ever it was. The share of national income that 

accrues as land rent and the associated social and political importance of landlords 

have declined markedly over time in high-income countries, and they are also de¬ 

clining in low-income countries. 

Why is the Ricardian law of rent (which treats it as a result rather than a cause of 

prices) losing its economic sting? There are two primary reasons: first, the modern¬ 

ization of agriculture has over time transformed raw land into a vastly more produc¬ 

tive resource than it was in its natural state; second, agricultural research has pro¬ 

vided substitutes for cropland. With some local exceptions, the original soils of 

Europe were poor in quality. They are today highly productive. The original soils 

of Finland were less productive than the nearby western parts of the Soviet Union, 

yet today the croplands of Finland are superior. Japanese croplands were originally 

much inferior to those in Northern India; they are greatly superior today. In both 

high- and low-income countries these changes are partly the consequence of ag¬ 

ricultural research, including the research embodied in purchased fertilizers, 

pesticides, insecticides, equipment, and other inputs. There are new substitutes for 

cropland, or land augmentation. The substitution process is well illustrated by 

corn: the corn acreage harvested in the United States in 1979, 33 million acres less 

than in 1932, produced 7.76 billion bushels, three times the amount produced in 
1932. 

THE QUALITY OF HUMAN AGENTS IS UNDERRATED 

While land per se is not the critical factor in being poor, the human agent is: 

investment in improving population quality can significantly enhance the economic 
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prospects and welfare of poor people. Child care, home and work experience, the 

acquisition information and skills through schooling, and other investments in 

health and schooling can improve population quality. Such investments in low- 

income countries have been successful in improving economic prospects wherever 

they have not been dissipated by political instability. Poor people in low-income 

countries are not prisoners of an ironclad poverty equilibrium that economics is 

unable to break. No overwhelming forces nullify all economic improvements and 

cause poor people to abandon the economic struggle. It is now well documented 

that in agriculture poor people do respond to better opportunities. 

The expectations of human agents in agriculture—farm laborers and farm entre¬ 

preneurs who both work and allocate resources—are shaped by new opportunities 

and by the incentives to which they respond. These incentives, explicit in the prices 

farmers receive for their products and in the prices they pay for producer and con¬ 

sumer goods and services, are greatly distorted in many low-income countries. 

The effect of these government-induced distortions is to reduce the economic con¬ 

tribution that agriculture is capable of making. 

Governments tend to introduce distortions that discriminate against agriculture 

because internal politics generally favor urban at the expense of rural people, de¬ 

spite the much greater size of the rural population (Schultz 1978). The political 

influence of urban consumers and industry enables them to exact cheap food at the 

expense of the vast number of rural poor. This discrimination is rationalized on the 

grounds that agriculture is inherently backward and that its economic contribution 

is of little importance despite the “Green Revolution.” The lowly cultivator is pre¬ 

sumed to be indifferent to economic incentives and strongly committed to tradi¬ 

tional ways of cultivation. Rapid industrialization is viewed as the key to economic 

progress. Policy gives top priority to industry and keeps foodgrains cheap. It is 

regrettable but true that this doctine is still supported by some donor agencies and 

rationalized by some economists in high-income countries. 

Farmers the world over, in dealing with costs, returns, and risks, are calculating 

economic agents. Within their small, individual, allocative domain they are entre¬ 

preneurs tuning so subtly to economic conditions that many experts fail to recog¬ 

nize how efficient they are (Schultz 1964). Although farmers differ in their ability 

to perceive, interpret, and take appropriate action in responding to new information 

for reasons of schooling, health, and experience, they provide the essential human 

resource of entrepreneurship (Welch 1970; Evenson and Kislev 1975). On most 

farms women are also entrepreneurs in allocating their time and using farm prod¬ 

ucts and purchased goods in household production (Schultz 1974). Allocative abil¬ 

ity is supplied by millions of men and women on small-scale producing units, for 

agriculture is in general a highly decentralized sector of the economy. Where gov¬ 

ernments have taken over this entrepreneurial function in farming, they have been 

unsuccessful in providing an effective allocative substitute capable of modernizing 

agriculture. The allocative roles of farmers and farm women are important and 

their economic opportunities matter. 

Entrepreneurship is also essential in research, always a venturesome business, 
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which entails organization and allocation of scarce resources. The very essence of 

research is that it is a dynamic venture into the unknown or partially known. Funds, 

organizations, and competent scientists are necessary, but not in themselves suffi¬ 

cient. Research entrepreneurship is required, be it by scientists or by others en¬ 

gaged in the research sector of the economy. Someone must decide how to dis¬ 

tribute the limited resources available, given the existing state of knowledge. 

THE INEVITABILITY OF DISEQUILIBRIA 

The transformation of agriculture into an increasingly productive state, a pro¬ 

cess commonly referred to as modernization, entails adjustments in farming as 

better opportunities become available. The value of the ability to deal with disequi- 

libria is high in a dynamic economy (Schultz 1975). Such disequilibria are inevita¬ 

ble. They cannot be eliminated by law, by public policy, and surely not by rhetoric. 

Governments cannot efficiently perform the function of farm entrepreneurs. 

Future historians will no doubt be puzzled by the extent to which economic in¬ 

centives have been impaired during recent decades. The dominant intellectual 

view is antagonistic to agricultural incentives, and prevailing economic policies 

depreciate the function of producer incentives. D. Gale Johnson (1978) has shown 

that the large economic potential of agriculture in many low-income countries is 

not being realized. Technical possibilities have become increasingly favorable, but 

the economic incentives that are required for farmers in these countries to realize 

this potential are in disarray, either because the relevant information is lacking or 

because the prices and costs farmers face have been distorted. For want of prof¬ 

itable incentives, farmers have not made the necessary investments, including the 

purchase of superior inputs. Intervention by government is currently the major 

cause of the lack of optimum economic incentives. 

ACHIEVEMENTS IN POPULATION QUALITY 

I now turn to measurable gains in the quality of both farm and nonfarm people. 

Quality in this context consists of various forms of human capital. I have argued 

elsewhere that while a strong case can be made for using a rigorous definition of 

human capital, it will be subject to the same ambiguities that continue to plague 

capital theory in general, and the concept of capital in economic growth models in 

particular (Schultz 1972). Capital is two-faced, and what these two faces tell us 

about economic growth, which is a dynamic process, are, as a rule, inconsistent 

stories. It must be so because the cost story is a tale of sunk investments; for exam¬ 

ple, once a farmer invests in horse-drawn machinery, such machinery has little 

value for use with tractors. The other story pertains to the discounted value of the 

stream of services such capital renders, which changes with the shifting sands of 

growth. But worse still is the assumption, underlying capital theory and the ag¬ 

gregation of capital in growth models, that capital is homogeneous. Each form of 

capital has specific properties: a building, a tractor, a specific type of fertilizer, a 
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tube well, and many other forms not only in agriculture but also in all other produc¬ 

tion activities. As Hicks has taught us, this capital homogeneity assumption is the 

disaster of capital theory (Hicks 1965). It is demonstrably inappropriate in analyz¬ 

ing the dynamics of economic growth afloat on capital inequalities because of the 

differences in the rates of return, whether capital aggregation is in terms of factor 

costs or in terms of the discounted value of the lifetime services of its many parts. 

Nor would a catalogue of all existing growth models prove that these inequalities 
are equals. 

But why try to square the circle? If we were unable to observe these inequalities, 

we would have to invent them, because they are the mainspring of economic 

growth. They are the mainspring because they are the compelling economic signals 

of growth. One of the essential parts of economic growth is thus concealed by such 
capital aggregation. 

The value of additional human capital depends on the additional well-being that 

human beings derive from it. Human capital contributes to labor productivity and 

to entrepreneurial ability valuable in farm and nonfarm production, in household 

production, in the time and other resources that students allocate to their education, 

and in migration to better job opportunities and better locations in which to live. 

Such ability also contributes importantly to satisfactions that are an integral part of 

current and future consumption. 

My approach to population quality is to treat quality as a scarce resource, which 

implies that it has an economic value and that its acquisition entails a cost. The key 

to analyzing the human behavior that determines the type and amount of quality 

acquired over time is the relation between the returns from additional quality and 

the cost of acquiring it. When the returns exceed cost, population quality will be 

enhanced. This means that an increase in the supply of any quality component is a 

response to a demand for it. In this supply-demand approach to investment in popu¬ 

lation quality, all quality components are treated as durable, scarce resources use¬ 

ful over some period of time. 

My hypothesis is that the returns on various quality components are increasing 

over time in many low-income countries; the returns that entrepreneurs derive 

from their allocative ability rise; so do the returns on child care, schooling, and 

improvements in health. Furthermore, the rates of return are enhanced by reduc¬ 

tions in the cost of acquiring most of these quality components. Over time, the 

increased demand for quality in children, and on the part of adults in enhancing 

their own quality, favors having and rearing fewer children (Becker and Tomes 

1976). The movement toward quality thus contributes to the solution of the popula¬ 

tion problem. 

INVESTMENT IN HEALTH 

Human-capital theory treats everyone’s state of health as a stock, that is, as 

health capital, and its contribution as health services. Part of the quality of the 

initial stock is inherited and part is acquired. The stock depreciates over time and at 
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an increasing rate in later life. Gross investment in human capital entails acquisi¬ 

tion and maintenance costs, including child care, nutrition, clothing, housing, 

medical services, and care of oneself. The service that health capital renders con¬ 

sists of “healthy time” or “sickness-free time” which contributes to work, con¬ 

sumption, and leisure activities (Williams 1977; Grossman 1972). 

The improvements in health revealed by the longer life span of people in many 

low-income countries have undoubtedly been the most important advance in popu¬ 

lation quality. Since about 1950, life expectancy at birth has increased 40 percent 

or more in many of these countries. The decline in mortality among infants and 

very young children is only part of this achievement. The mortality of older chil¬ 

dren, youths, and adults is also down. 
Ram and Schultz deal with the economics of these demographic developments in 

India (Ram and Schultz 1979). The results correspond to those in other low-income 

countries. From 1951 to 1971, life expectancy at birth of males increased by 43 

percent in India, and that of females by 41 percent. For both males and females, life 

spans over the life cycle after age ten, twenty, and on to age sixty, were also decid¬ 

edly longer in 1971 than in 1951. 

The favorable economic implications of these increases in life span are perva¬ 

sive. While the satisfactions that people derive from longer life are hard to mea¬ 

sure, Usher (1978) has devised an ingenious extension of economic theory to deter¬ 

mine the utility that people derive from increases in life expectancy. His empirical 

analysis indicates that the additional utility increases substantially the value of per¬ 

sonal income (Usher 1978). 

Longer lifespans provide additional incentives to acquire more education, as in¬ 

vestments in future earnings. Parents invest more in their children. More on-the- 

job training becomes worthwhile. The additional health capital and the other forms 

of human capital tend to increase the productivity of workers. Longer life results in 

more years of participation in the labor force, and brings about a reduction in “sick 

time.” Better health and vitality in turn lead to more productivity per man-hour at 
work. 

The Ram-Schultz study provides evidence of the gains in the productivity of 

agricultural labor in India realized as a consequence of improvements in health. 

Most telling is the productivity effect of the “cycle” that has characterized the ma¬ 

laria program. 

INVESTMENT IN EDUCATION 

Education accounts for much of the improvement in population quality. But in 

reckoning the cost of schooling, the value of the work that young children do for 

their parents must be included. Even for very young children during their first years 

of school, most parents sacrifice the value of the work that children traditionally 

perform (Rosenzweig and Evenson 1977). Another distinctive attribute of school¬ 

ing is what might be called the vintage effect, as more education per child is 
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achieved. Starting from widespread illiteracy, older people continue through life 

with little or no schooling, whereas the children on entering adulthood are the ben¬ 
eficiaries of schooling. 

The population of India grew about 50 percent between 1950-51 and 1970-71. 

School enrollment of children aged six to fourteen rose over 200 percent, and the 

rate of increase in secondary schools and universities was much higher. Since 

schooling is primarily an investment, it is a serious error to treat all educational 

outlays as current consumption. This error arises from the assumption that school¬ 

ing is solely a consumer good. It is misleading to treat public expenditures on 

schooling as “welfare” expenditures, and a use of resources that has the effect of 

reducing “savings.” The same error occurs in the case of expenditures on health, 
both on public and private account. 

Expenditures on schooling, including higher education, are a substantial frac¬ 

tion of national income in many low-income countries. These expenditures are 

large relative to the conventional national accounting measures (concepts) of sav¬ 

ings and investment. In India, the proportional cost of schooling in relation to na¬ 

tional income, savings, and investment is not only large, but has tended to increase 
substantially over time. 

THE HIGHLY SKILLED 

In assessing population quality, it is important not to overlook the increases in 

the stock of physicians, other medical personnel, engineers, administrators, ac¬ 

countants, and various classes of research scientists and technicians. 

The research capacity of a considerable number of low-income countries is im¬ 

pressive. There are specialized research institutes, research units within govern¬ 

mental departments, industrial sector research, and ongoing university research. 

Scientists and technicians are university trained, some of them in universities 

abroad. Research areas include, among others, medicine, public health (control of 

communicable diseases and the delivery of health services), nutrition, industry, 

agriculture, and even some atomic-energy research. I shall touch briefly on agri¬ 

cultural research, because I know it best and because it is well documented. 

The founding and financing of the international agricultural research centers, 

originally initiated by the Rockefeller Foundation in cooperation with the govern¬ 

ment of Mexico, is an institutional innovation of a high order. But these centers, 

good as they are, are not a substitute for national agricultural research enterprises, 

as demonstrated by the increases in the number of agricultural scientists in twenty- 

two selected low-income countries between 1959 and 1974. All told, the number of 

man-years devoted to agricultural research in these countries increased more than 

three times during this period. By 1974, there were over 13,000 such scientists, 

ranging from 110 in the Ivory Coast to over 2,000 in India (Boyce and Evenson 

1975). Indian agricultural research expenditures between 1950 and 1968 also more 

than tripled in real terms. An analysis by states within India shows that the rate of 
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return has been approximately 40 percent, which is high indeed compared to the 

returns from most other investments to increase agricultural production (Evenson 

and Kislev 1975). 
While there remains much that we do not know about the economics of being 

poor, our knowledge of the economic dynamics of low-income countries has ad¬ 

vanced substantially in recent decades. We have learned that poor people are no 

less concerned about improving their lot and that of their children than those of us 

who have incomparably greater advantages. Nor are they any less competent in 

obtaining the maximum benefit from their limited resources. Population quality 

and knowledge matter. A good number of low-income countries have a positive 

record in improving population quality and in acquiring useful knowledge. These 

achievements imply favorable economic prospects, provided they are not dissi¬ 

pated by politics and governmental policies that discriminate against agriculture. 

As Alfred Marshall wrote, “knowledge is the most powerful engine of production; 

it enables us to subdue Nature and satisfy our wants.” 

Even so, most people throughout the world continue to earn a pittance from their 

labor. Half, or even more, of their meager income is spent on food. Their life is 

harsh. Farmers in low-income countries do all they can to augment their produc¬ 

tion. What happens to these farmers is of no concern to the sun, or to the earth, or 

the behavior of the monsoons and the winds that sweep the face of the earth; 

farmers’ crops are in constant danger of being devoured by insects and pests: Na¬ 

ture is host to thousands of species that are hostile to the endeavors of farmers. 

Nature, however, can be subdued by knowledge and human abilities. 

NOTE 

I am indebted to Gary S. Becker, Milton Friedman, A. C. Harberger, D. Gale Johnson, and T. Paul 

Schultz for their helpful suggestions, as well as to my wife, Esther Schultz, for her insistence that what I 

thought was stated clearly was not clear enough. 
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Women and Agricultural 
Development 

MAYRA BUVINIC and REKHA MEHRA 

INTRODUCTION 

Before 1970, analyses of women’s roles in Third World agriculture 

were found mostly in ethnographic studies of traditional societies. 

Ester Boserup, an economist, deserves full credit for placing this 

subject squarely within economic development. In 1970 she pre¬ 

sented the first comprehensive, empirically based analysis of women’s participa¬ 

tion in agriculture and linked the evolution of farming systems to population pres¬ 

sures, technological change in agriculture, and the participation of women in the 

labor force. 

Boserup (1970) distinguished three types of agricultural systems: female, male, 

and mixed. Female farming systems in some countries in Africa and Latin Amer¬ 

ica and in certain areas of India are characterized by slash and burn agriculture, 

communal land ownership, and the use of the hoe. Except for land clearing, most 

of the work is done by women, who support themselves and their children. These 

women tend to be economically independent and mobile. If they generate an agri¬ 

cultural surplus, they engage in trade to supplement their subsistence earnings with 
cash income. 

Male farming systems, found in Asia, are based on land ownership, settled pro¬ 

duction patterns, and the use of draft animals and the plow. Field labor is done 

almost entirely by men and is supplemented by hired labor; if women contribute to 

farming at all, it is during harvest time or at other peak periods. Women are often 

secluded and are dependent on men for economic support. 

Mixed farming, which follows and shares many of the characteristics of male 

farming systems, emerges with rapidly growing populations. Increasing land pres¬ 

sure requires year-round intensive cultivation and multiple cropping, which are 

facilitated with irrigation. Labor demand is high and, despite social norms to the 

contrary, women are drawn into such tasks as weeding, transplanting, and har¬ 
vesting. 

Mayra BuviniC is director and Rekha Mehra is an agricultural economist at the International 

Center for Research on Women, Washington, D.C. 
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Boserup attributes the disappearance of female farming systems to population 

pressure and the introduction of cash crops during the colonial period. Population 

pressure caused a shift to permanent agriculture. The plow replaced the hoe, plow¬ 

ing became men’s work, arguably because it required physical strength and/or 

physical mobility, and men took over many of the farming activities. For example, 

in colonial Africa, European administrators and technical advisers introduced cash 

crops and modern agricultural technologies to men. Men, therefore, took credit for 

developing a highly productive export-oriented farming sector while women were 

left behind in the traditional low-yielding subsistence sector. As a consequence, 

women lost control over farming as well as the economic autonomy derived from 
farming. 

Without question, Boserup’s work provided much of the substance for the in¬ 

creased attention to women’s issues by the United Nations, development agencies, 

and nongovernmental organizations (NGOs) starting in 1975, when an Interna¬ 

tional Women’s Year conference was held in Mexico City. Until this conference, 

international donors, national governments, and NGOs had channeled develop¬ 

ment resources to women only in their roles as mothers and homemakers. Women’s 

roles as economic producers—farmers as well as wage laborers—had been 
ignored. 

The 1975 Mexico City conference used Boserup’s analysis to promote action that 

focused on women as producers and redressed sex-based inequities in development 

programs. But the weakness of these early efforts stressing women’s economic 

participation was the inability of researchers and advocates to marshall convincing 

empirical evidence of the multiple economic roles of women and the negative im¬ 

pact that development had often had on women. In part as a result of lack of knowl¬ 

edge, the bulk of development assistance in the decade following the Mexico con¬ 

ference did not revise its assumptions about women. A variety of women-only 

projects were implemented over the 1976-85 period, with limited funding from 

donors. Although these projects demonstrated that donors were “doing something 

about rural women,” ultimately they brought little improvement to the welfare of 

women. We shall now summarize findings on women’s roles in farming systems, 

describe the impact of agricultural technologies on women in agriculture, and pres¬ 

ent an agenda for improving their situation in the 1990s. 

THE RESEARCH EVIDENCE ON WOMEN’S ROLES IN 
FARMING SYSTEMS 

Two decades of research have largely supported Boserup’s (1970) insights in 

terms of variations in women’s participation in different farming systems. But by 

analyzing in more detail the less visible work activities (such as domestic produc¬ 

tion and seasonal wage labor), the research has also shown that women’s contribu¬ 

tions to agriculture are greater than those postulated by Boserup. It is well accepted 

nowadays that women make substantial contributions to food production and agri- 
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cultural wage labor, even when they are secluded or in male-dominated farming 

systems. Unfortunately, reliable statistics on the actual size and composition by sex 

of the agricultural work force are still lacking. More importantly, research has 

yielded useful information on the nature and determinants of women’s work in agri¬ 

culture and has revealed complex interactions between women’s market and home 

production roles, household consumption, and family nutrition. 

Although subject to considerable socioeconomic and agroecological variations, 

there is a traditional division of farm work by sex. Women are particularly active in 

growing food for subsistence, in weeding, post-harvest storage and processing, 

small-scale marketing of agricultural produce, and the care of livestock. Men grow 

cash crops for sale in local, national, and international markets. In many parts of 

Africa, for instance, where women’s participation in farm work is traditional and 

well recognized, and female farming systems in a sense still survive, there are 

“female crops” (i.e., cassava and other roots and tubers) and “male crops” (maize 

and cotton). But the division of farm tasks by sex is more rigid in cultural conven¬ 

tion than in reality. It breaks down easily in response to changes in demand for farm 

wage labor and household labor. Rural poverty and the shortage of farm labor ex¬ 

pand women’s participation into “male” ascribed farm tasks; for example, they 

plant tobacco in commercial farms in Honduras, pick coffee in Colombia, and har¬ 

vest subsistence crops in nearly landless households in the Peruvian sierra. 

Variations in women’s participation in agricultural work depend on supply and 

demand factors linked to economic growth and agricultural modernization. Coun¬ 

tries with high rates of urbanization and female-dominated rural-to-urban migra¬ 

tion, like Latin American nations in the last two decades, experience shortages in 

the supply of female farm labor. Conversely, countries with low rates of urbaniza¬ 

tion (like many in sub-Saharan Africa) have an abundant supply of female farm 

workers. The demand for female farm work varies with land tenure patterns, the 

commodity being produced, and the degree of integration of agriculture into the 

market economy. Women’s participation in agriculture is greater, as is their contri¬ 

bution to farm income, in small farms oriented to local rather than export markets 

(Dixon 1983). The demand for female farm labor has also increased with male 

labor migration and with agricultural policies that foster the development of agri¬ 

business, in which women comprise the bulk of the work force. The time women 

spend in farm activities supplementing male labor as well as farming their own 

plots has increased notably among small farmers who grow groundnuts and cotton 

for export in Senegal, snowpeas for an agribusiness firm in Guatemala, and flowers 

for export in Ecuador. Export fruit companies in Chile and Costa Rica rely almost 

exclusively on female labor for harvesting, processing, and packing fruits. 

Despite women’s extensive and varied participation in agriculture, they continue 

to have less access than do men to modern agricultural inputs. As a result, their 

farm work is labor-intensive and yields meager economic returns. This work pat¬ 

tern of high female participation with low productivity and low earnings has been 

documented across regions and is especially evident among women who head farm 
households with absent spouses. 
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The Nature and Contributions of Rural Women’s Home and 

Subsistence Work 

The unpaid home and farm activities of women are very time consuming; never¬ 

theless, these activities make vital contributions to the economy of poor rural 

households in Third World countries. The poorer the country, the more hours 

women work and the greater are their contributions to the economy and family 

welfare. Rural women in developing economies work longer hours than both then- 
urban female counterparts and rural men. 

In parts of East Africa women work up to 16 hours a day doing housework, 

caring for children, preparing food, and growing between 60 and 80 percent of the 

food for the family (Fagley 1976). Rural Javanese women work 11 hours a day, 

compared to 8 V2 hours for men (Nag, White, and Peet 1978). Home production 

includes some activities that can be called housework proper, such as cooking, 

child care, and sweeping, and a host of other tasks that in industrial economies 

would fall under agricultural or agroindustrial production or services. They include 

collecting water and firewood, storing and processing grains for home consump¬ 

tion, managing household wastes, and building floors and walls, among others. 

Because this is unpaid work, these activities have remained outside of official sta¬ 

tistics that measure economic and agricultural output. 

Recently, however, economists have begun to measure the economic contribu¬ 

tion of women to family income. To quantify this contribution, economic activi¬ 

ties, such as housework, that can be delegated to a paid outsider have been mea¬ 

sured, by the number of hours women spend doing them (from time-use studies), 

the economic value of this time (what wage a person would earn if hired to do the 

work), the volume of production (e.g., the amount of firewood collected), or the 

value of what a woman produces (the price of the cassava that women process). 

Numerous studies have obtained valuable information on the allocation of work and 

leisure time in poor households by sex and age. Table 1 summarizes the results of 

twelve rural time allocation studies and shows that women’s daily work, including 

production, marketing, and household activities, ranges from a low of 5.79 hours 

per day to a high of 12.49 hours per day. The corresponding figures for men range 

between 5.17 and 10.8 daily work hours. Men do significantly more market work 

than women but substantially less home work. 

Women’s time allocation patterns are less fixed than those of men. Men’s use of 

time does not vary much during their adult working lives. In contrast, time alloca¬ 

tion by women and children is flexible, changing with the number and ages of chil¬ 

dren in the household and the annual cycle of agriculture and schooling (if children 

go to school at all). As the demand for childrearing time and for cash income in¬ 

creases over the household’s life cycle, the burden of meeting this demand falls 

primarily on the wife and, as they grow older, on the children. 

In the rural Philippines, fathers’ time spent in domestic chores is 1 to 2 hours 

daily, whether there is one child or seven. Filipino women spend about 2 V2 hours 

per day in market production (wage employment, farming, fishing, and income- 
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earning work at home) and 7 to 8 hours in home production. Older children often 

substitute for father’s time in home chores and care of siblings. When there are 

seven or more children, men actually reduce their child care time (to about 10 min¬ 

utes a day) and increase their leisure time (King and Evenson 1983). In rural Peru 

as well, it is mothers and children who substitute for each other in cooking, hauling 

water, and animal care (Deere 1983). 

Women’s subsistence activities in some rural areas of Botswana, Cameroon, 

and Nepal amount to 54 to 70 percent of total household income; domestic ac¬ 

tivities contribute another 30 percent. In rural Malaysia, subsistence and domestic 

activities, contribute 56 percent of household monetary income (Goldschmidt- 

Clermont 1983). The estimated mean value of home production for a farm wife in a 

polygamous household in Burkina Faso is 61 percent of the income generated 

through crop production. This value increases with the number of young children 

at home and the use of animal traction technology in the farm. It decreases in 

households that have many wives or older female children, who substitute in the 

wife’s work at home (Singh and Morey 1987). 

Studies have repeatedly shown that the earnings of adult women are propor¬ 

tionately more important in poor than in better-off families. In Indonesia, women 

and girls of poor landless families devote almost as much time to wage labor as 

men and boys (Hart 1980). In the sierra region of Peru, women from landless peas¬ 

ant households provide 35 percent of the total number of family labor days devoted 

to agricultural production, while women from the middle-class and rich peasantry 

provide only 21 percent. Furthermore, the poor peasant household is affected prej¬ 

udicially by the differential returns to male and female labor, for it is primarily the 

women of the near landless and smallholder households who work as wage laborers 

or artisans to generate income (Deere 1983). 

Households and Household Structures 

Women’s work throughout the world is more strongly affected by family ar¬ 

rangements than men’s work. Household structure (i.e., man-headed, woman¬ 

headed, or jointly-headed) and household dynamics, or the distribution of labor 

and resources within the household by sex and age, intervene and affect women’s 

economic behavior. The life stage of the household, including the numbers and 

ages of children, is also a powerful determinant of women’s economic participa¬ 

tion, as is, in many cases, women’s marital status and the access to resources corre¬ 

lated with their status. In turn, women’s work, and their access to earnings, have 

powerful and direct effects on family welfare. 

Household Models 

The reality of families and households in the Third World is very different from 

the constructs surrounding families and households in development theory and re¬ 

search. The latter have used an ideal family model with a pater familias as the head 

of household. Along with this notion of a male head has been the convenient as¬ 

sumption in microeconomic theory that he is the single decision maker in the 
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household and that other household members share his interests and follow his 

decisions. Neither assumption is true, as recent research has revealed. Female¬ 

headed households have been traditional in some African societies and have 

emerged recently in many others as a result of economic pressures and labor migra¬ 

tion. Jointly-headed households are also increasingly common; they are the result 

of modernization and women’s integration into the modem work force as well as of 

poverty and the need for multiple sources of household income. 

Throughout the world, household members have differing interests that cannot 

be subsumed by the interests of the head. Inequalities within the household in the 

distribution of work and resources by sex and age are pervasive, as are negotiations 

among family members over household assets. Overall, men and boys have the 

upper hand over women and girls in the distribution of household resources, partic¬ 

ularly when these are scarce (Sen 1985). In addition, there are both cultural and 

economic variations in spending patterns and responsibilities by sex. In some so¬ 

cieties there are distinctive and separate male and female economies, while, in 

others, resources are pooled. In many parts of West Africa, men and women have 

independent sources of income and independent spending responsibilities. In parts 

of South Asia, on the other hand, households behave more like the ideal model of 

one purse and one decision maker, although these households often exhibit signifi¬ 

cant intrahousehold inequalities in the distribution of resources (Dwyer and Bruce 
1988). 

Variations in household headship and household dynamics affect who gains and 

who loses during the introduction of technological change in agriculture. Unfor¬ 

tunately, most farming systems researchers and extension workers consider the 

household as a homogeneous unit of production and consumption and ignore dif¬ 

fering household arrangements and interests (Poats et al. 1988). For example, ex¬ 

tension schemes often do not assist women who head farm households. 

Woman-headed Households: Empirical Evidence from Africa 

“Left-behind” women, de facto heads of farm households (whether they are farm 

owners or not), are increasingly common in rural areas with high rates of male 

migration. Unfortunately, census and household survey data have not yielded reli¬ 

able assessments of the incidence and prevalence of these households. But, in Af¬ 

rica in particular, household surveys illustrate the interplay between household 
structures, women’s work in agriculture, and family welfare. 

Estimates of woman-headed households in Kenya vary from 22 to 40 percent in 

rural areas (Clark 1984). Staudt (1978) found that 40 percent of the farms in two 

areas of Western Kenya were female-managed farms where the male was absent. 

Women both worked on the farm and functioned as the de facto household heads. 

In comparing female-managed with jointly-managed farms (that is, farms with a 

man present and sharing farm management decisions), Staudt found that jointly- 

managed farms were 4 times more likely to have a household member trained by an 
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extensionist and 14 times more likely to have detailed loan information. Over time, 

the extension services’ preference for targeting male over female farmers nega¬ 

tively affected the productivity of females and increased the income gap between 
the sexes. 

In Botswana, the largest proportion of woman-headed households is in the rural 

areas; they are also poorer than male-headed households. Kossoudji and Mueller 

(1983) found that 36 percent of the households in a rural income distribution survey 

were female-headed with no man present, because males had migrated to work in 

the South African mines. The female-headed households were smaller and had a 

higher child dependency burden; lacking a second adult (male) worker, they faced 

acute shortages of labor; and their income was less than half that of male-headed 

households, even when transfer payments were included in total income. Male¬ 

headed households owned three times more cattle than female-headed households. 

Having fewer oxen for plowing, female-headed households had less than half the 

value of equipment and cultivated less land than male-headed households. The 

lower income of female-headed households in this study was not due to educational 

differences between the sexes, women’s higher preference for leisure (in fact, 

women worked 20 percent more than men and had 20 percent less leisure time), or 

greater inefficiency at work. Women were poorer because they had similar eco¬ 

nomic burdens but less access to the productive assets (land, cattle, labor) needed 

to increase agricultural production and income. 

The Botswana study also found that girls and boys in woman-headed households 

received more education than in male-headed households (Kossoudji and Mueller 

1983). Using the same data set, Chernichovsky and Smith (1979) had earlier found 

that this effect persisted after allowance was made for differences in income, num¬ 

ber of school age children, and location. Similarly, Kumar (1985) found a signifi¬ 

cantly higher level of child nutrition in Zambia at any given income level in 

woman-headed households than in jointly-headed and polygamous households. In 

southwestern Kenya, Kennedy and Cogill (1987) report that children from female¬ 

headed households did significantly better on long-term measures of nutritional 

status (height-for-age and weight-for-age). Greer and Thorbecke (1986) found in 

rural Kenya that, after controlling for land size and household composition, 

female-headed households still allocated a greater proportion of income toward 

high-calorie foods. 
The unexpected positive findings from resource-poor woman-headed house¬ 

holds stress the importance of understanding intrahousehold dynamics and varia¬ 

tions by sex in the use of labor and resources. The results are best explained by 

hypothesizing that there are gender differences in expenditure preferences and that 

women’s greater preference to invest in children can be realized more effectively or 

easily in a household situation where women make more decisions (or are the sole 

decision makers) and face fewer intrahousehold conflicts (between men and 

women) over the use of household resources. The next section illustrates the role of 

household variables in mediating the effects of technological change in agriculture. 
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THE IMPACT OF NEW TECHNOLOGY ON WOMEN FARMERS 

Following Boserup’s lead, a number of researchers have hypothesized that 

technological change would increase women’s workload, displace women wage 

earners, reduce women’s income, and, indirectly, lower family nutritional status. 

More recent research has shifted to analyzing how the inclusion of gender in tech¬ 

nological change can help bring about improved output, economic growth, and 

household welfare. Many of the empirical studies are on rice and smallholder pro¬ 

duction systems in Asia and Africa. Methodologically, the studies are more de¬ 

scriptive than analytical and rely primarily on qualitative analysis and descriptive 

statistics. Only 6 of 21 studies reviewed for this chapter used statistical methods to 

test hypotheses. The major findings are summarized below. 

Labor Use and Employment 

The empirical evidence on the effects of technological change on labor use and 

employment is mixed, and it depends on, among other things, the crop and the 

technology, the household’s access to land, women’s socioeconomic standing, and 

intrahousehold dynamics. In examining the effects of high-yielding rice varieties 

(HYVs), it is important to distinguish between seed-fertilizer technology packages 

and mechanical field, harvest, and post-harvest operations that often accompany 

the new technology. Agarwal (1984) and Ghosh and Mukhopadhyay (1988) found 

that the adoption of HYVs in India increased total labor use and raised the demand 

for women’s labor relatively more than for that of men. But Agarwal also found that 

the increased income from HYVs enabled women in larger landholding households 

to withdraw from field work. Where mechanical operations were adopted along 

with the HYVs, women’s work intensity decreased, as did wage employment 

opportunities, both in rice (Acharya and Patkar 1985) and non-rice production 
(Rassam and Tully 1988). 

Two studies in South and East Asia examined the effects of mechanical milling 

on the demand for labor in rice processing. Both Begum (1985) and Scott and Carr 

(1985) found that mechanization of post-harvest operations in Bangladesh reduced 

women’s labor input in large- and small-landed households, increasing leisure time 

in the first case and reducing the work burden in the second. However, mechaniza¬ 

tion also displaced landless female labor from wage employment. The few mill 

jobs were not sufficient to meet the work demands of displaced women workers 

and, in any case, the mills either exclusively hired or gave preference to men. Un¬ 

like men, women displaced as workers or farmers were not offered training for 
alternative employment. 

In the Gambia in West Africa, women worked on male-owned or communal 

plots rather than on their own plots when time constraints were introduced by new 

rice technologies and the allocation of irrigated land to men (Dey 1981,1985). This 

substitution effect appeared in situations where women traditionally engaged in 

rainfed rice production on their own plots and where the development project con- 
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sciously made an effort to encourage women to retain their own production (von 

Braun and Webb 1989). Similar increased farm labor and substitution effects have 

been found with the introduction of other crops, such as high-value vegetables and 

commercialized dairy production. 

Only a few studies have addressed changes in women’s roles associated with 

technological innovations and farm output. Dey (1981) concluded that the produc¬ 

tion increase due to irrigation in the Gambia was not as significant as it might have 

been if women’s expertise in dryland rice production had been tapped. 

Von Braun (1989) found that women’s farm work increased 78 percent in a non- 

traditional vegetable production project in Guatemala. Women had to substitute 

farm work for off-farm income-generating work, losing control over economic re¬ 

sources, since men controlled the income from the highly profitable farm work. 

Wages and Incomes 

Increases in the demand for women’s labor as a result of HYVs are not always 

associated with improved wages and incomes, although there is the possibility that 

observed reductions in woman’s wages could have been greater without the intro¬ 

duction of HYVs. A more relevant measure is how women’s real wages changed 

relative to changes in men’s wages. The small amount of available evidence on this 

issue is mixed. Acharya and Patkar (1985) found that the new technology had a 

positive income effect for females and slightly reduced the gap between men’s and 

women’s wages in each of five states in India represented in their sample. On the 

other hand, in Cameroon, with the introduction of irrigated rice as a cash crop, 

women became wage workers on their husband’s rice farms; and, while they earned 

their opportunity wage, this amounted to less than one-fourth of the net increase in 

household income generated by their labor (Jones 1986). Von Braun and Webb 

(1989) found that the adoption of irrigated rice by men in the Gambia resulted in 

less rice marketing and a switch by women into cash crop production. Because 

women did not have access to labor-saving tools and had less time than men to 

devote to agriculture, due to competing demands from household work, their labor 

productivity was consistently lower than men’s by an average of roughly 70 

percent. 
Numerous studies have shown that mechanization has displaced women and re¬ 

duced their income and employment. Scott and Carr (1985) estimated that the dis¬ 

placement of landless labor due to rice mechanization in Bangladesh reduced the 

incomes of the poorest 5 percent of women by 55 percent annually. This repre¬ 

sented a loss of 15 percent of family income. In Indonesia, mechanical rice pro¬ 

cessing eliminated about 1.25 million woman days of labor in Java alone—the 

equivalent of $50 million in annual earnings.1 Von Braun’s (1989) study of the 

production in Guatemala of nontraditional vegetable crops for export showed a loss 

of economic independence among women as they substituted farm for off-farm 

income-generating work. 
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Nutrition and Welfare 

There is growing evidence on the nutritional impact of agricultural innovations 

mediated by changes in women’s work roles. Some researchers have postulated, 

but without empirical evidence, that family nutritional levels have been threatened 

by women’s diversion to cash crop production (Dey 1985). However, von Braun 

and Webb (1989) have provided evidence that the expansion of rice production un¬ 

der irrigation in the Gambia resulted in higher caloric consumption for both men 

and women. Although women’s incomes fell and women’s role in rice production 

declined, rice became a communal crop and more rice was retained for domestic 
consumption than for market sale. 

Von Braun, Kennedy, and Bouis (1988) summarize the result of five studies, 

including their research in the Gambia, on the effects of commercialization of 

smallholder agriculture on consumption and nutrition. While there are variations 

across settings, they conclude that women’s direct control over income from the 

new cash crops was much less than men’s and was often disproportional to then- 

labor input. However, household food expenditures, as well as other expenditures 

with high welfare content, increased in absolute terms as incomes controlled by 

men rose; and this increase had a positive, although not large, effect on child nutri¬ 
tional status. 

The increases in women’s wage rates accompanying technological change in ag¬ 

riculture could have a negative effect on nutritional levels, because the cost of 

women’s time spent on home production (and child rearing) increases. In particu¬ 

lar, the concern has been that increased market work might cause women to curtail 

breastfeeding, as well as other health care activities that are critical to preventing 

child malnutrition. However, a recent review of the empirical evidence on the rela¬ 

tionship of women’s market work to infant feeding practices and child nutrition 

reveals that there is no clear association between women’s work status and breast¬ 

feeding patterns or child nutritional status. In most studies the prevalence of breast¬ 

feeding was not related to women’s work status. A few studies found that child 

nutrition had been negatively affected, but a number of others found a positive 

association, particularly among children of higher-income working mothers 
(Leslie 1988). 

In summary, the literature shows that technological change in agriculture has 

specific and highly heterogeneous effects on women’s labor, control of income, 

and child nutrition. These effects are often different from those on men’s labor and 

are uniquely linked to household consumption patterns and child nutritional status. 

The effect of agriculture technology on women, as on men, can be to either dis¬ 

place or increase women’s farm labor, decrease or increase women’s wage rates, 

and can lead to substitution effects between women’s off- and on-farm work or 

between women’s and other household members’ labor in home production. 

A review of the evidence indicates the need for empirical work that disaggre¬ 

gates the effects of technology adoption by sex, measures effects on labor use, 

wages, and degree of control over income, and integrates the intervening variables 
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of intrahousehold dynamics and social stratification into analyses of the social and 

economic impacts of technological change. 

PROJECTS FOR RURAL WOMEN 

The emphasis on income generation, training, and credit projects for poor rural 

women was a response to the project orientation that dominated development work 

in 1970s. Projects were then the main units for implementation, analysis, and eval¬ 

uation (Lewis 1988). The project orientation was compatible with the limited finan¬ 

cial resources allocated to studying women’s issues, the restricted access of women 

development workers to policy makers in Third World countries, and the need to 

build up a concrete record by the end of the “Women’s Decade” in 1985. In the late 

1970s, a large percentage of development funds on behalf of women went to 

NGOs, because these organizations were generally more receptive than govern¬ 

ment agencies were to addressing the problems of poor women. NGOs were also 

easier to work with than cumbersome governmental bureaucracies. But this choice 

restricted the impact that women’s projects had on policy and institutional reforms, 

which are more easily accomplished by government action than by NGO 

intervention. 

The bulk of the development projects for rural women over the 1976-85 period 

provided training in traditional female skills (e.g., sewing, cooking, and crafts), 

credit programs for microenterprises, and income-generation schemes to bring 

rural women into the market economy. Notably absent were interventions that 

could develop and provide agricultural technologies, credit, and extension to 

women farmers, redistribute land to women, or increase the demand for women’s 

paid labor in rural areas. Interventions in these areas could have dramatically 

strengthened women’s roles in agriculture. By failing to support these reforms, 

donors, NGOs, and governments limited the impact their earmarked funds could 

have on poor rural women. 
These women might also have benefited from the general funds assigned to agri¬ 

culture and rural development. Especially during the 1970s, international donors 

made large investments in smallholder agriculture and integrated rural develop¬ 

ment projects. But these projects were designed to raise the welfare of farm and 

landless families, rather than of individuals, and did not generally succeed in im¬ 

proving women’s economic opportunities. Ironically, the existence of funds ear¬ 

marked for women, and the special women-in-development activities that they 

encouraged, made it easier not to deal with women’s concerns in mainstream de¬ 

velopment projects. The result was that women were effectively denied access to 

the resources and expertise that mainstream activities commanded. 

Microenterprise Projects 

Microenterprise projects became very popular in the 1980s, in part because they 

reinforced a private-sector orientation that was much in vogue in development as- 



302 Mayra Buvinic and Rekha Mehra 

sistance and in part because they targeted a sector that increases in importance in 

the face of economic crises and modem-sector unemployment. 

Microenterprise projects deliver short-term flexible loans with few collateral re¬ 

quirements to entrepreneurs who operate very small scale businesses in rural and 

urban informal markets. A distinctive feature of these projects, which in part ac¬ 

counts for their relative success, is that they are directed to women and men who 

are already integrated into market production and need only to strengthen their 

productivity and earnings rather than join the market economy. For instance, mi¬ 

croenterprise projects provide working capital to basket weavers, rice huskers, 

beer brewers, tortilla producers, and others who pursue home-based enterprises of 

the sort that rural women commonly operate. Success is measured by high repay¬ 

ment rates, ability to reach a relatively large number of beneficiaries, and signifi¬ 

cant short-term increases in net business earnings. The more successful or better¬ 

performing projects are run by specialized agencies that focus on a particular task 

and provide the single missing ingredient rather than integrated services. In these 

projects individual clients carry out familiar or easily mastered tasks, they are not 

required to engage in collective production, and they undertake an economic ac¬ 

tivity for which there is a shortfall in supply and an established demand (Tendler 

1989). Densely populated areas help guarantee local demand, so these projects 

have proliferated in rural Asia and in Latin American cities, areas with high popu¬ 

lation densities. Sparsely populated rural communities in sub-Saharan Africa and 

Latin America have had limited success with these types of schemes. In summary, 

microenterprise projects have proven to be a successful vehicle for helping poor 
women. 

Income-Generation Projects and Their Misbehavior 

Why do production- and income-generating projects frequently misbehave and 

end up pursuing welfare goals? We shall address this question by first examining 

two project histories. In 1979 a private voluntary agency set up an income-genera¬ 

tion project for rural women in the western province in Kenya. A group of 50 

women was organized into a cooperative to produce potholders from banana fiber 

rings for sale in Nairobi. Two years later, the women were losing 0.50 Kenyan 

shillings for every potholder they produced and sold, even before including the 

implicit cost of their labor (the unit cost of the fiber was 3 shillings and the retail 

price of the potholders was 2.50 shillings). Moreover, capital that had been do¬ 

nated to finance and replicate the project through a revolving fund had been de¬ 

pleted. The project, nonetheless, continued operating with donated funds and sur¬ 

vived its financial misfortunes, because social or community development goals 

were perceived as appropriate or beneficial for poor women even if the productive 
component failed. 

In Bolivia, a large integrated rural development scheme financed by an interna¬ 

tional donor agency and implemented by the government was launched in the high¬ 

lands to increase alpaca and llama wool production and modernize the herd man¬ 

agement and shearing practices of Bolivian peasants. But information collected 
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during the appraisal of the project revealed that herding and shearing were 

women’s work and, as a result, the design of the project was revised to include a 

production-oriented women’s component. Project implementation was assigned to 

a government social welfare agency rather than the Ministry of Agriculture. The 

social welfare agency redirected the production-oriented component towards 

something that they were familiar with: developing women’s skills in nutrition, 

cooking, and embroidery. Highland peasant women, whose principal duties were 

to herd and shear animals, manage household finances, and supervise the day-to- 

day activities of the household, were instead organized into groups and given train¬ 

ing in a number of unfamiliar and (for them) complicated tasks such as nutrition 

and cooking, embroidery, sewing, knitting and crochet, and paper and papier ma- 

che flower making. Women were given what was essentially welfare rather than 

production-oriented training because it was wrongly assumed that this training 

would enhance tasks they had traditionally performed. 

The experience of these two projects illustrates the typical unfolding of income- 

generation projects for poor women in the Third World. During implementation, 

many projects “misbehave” and many of the production goals are gradually re¬ 

placed by welfare activities, which deliver information or free handouts (food, 

clothes, or money) to poor women in their roles as wives and mothers (Buvinic 

1986). The welfare slant in the execution of women’s projects is explained by three 

specific project characteristics that interfere with the execution of production ob¬ 

jectives and cause projects to misbehave. First, there are common misperceptions 

about women’s lives and what is good or appropriate for poor rural women. Proj¬ 

ects often concentrate on stereotypical Western female tasks, such as sewing and 

embroidery, because they are perceived to be simple and familiar to poor rural 

women. But in the Third World these activities are largely unfamiliar to poor rural 

women, who have difficulty performing them effectively. Badly executed activities 

lead to loss of motivation among project participants and economic failure. Sec¬ 

ond, most welfare-oriented projects are designed to help groups of women identify 

their felt needs in a participatory fashion and arrive at group decisions, while eco¬ 

nomic programs require centralized decision making for successful implementa¬ 

tion. The participatory style of women’s projects is conducive to the implementa¬ 

tion of social rather than economic objectives. The preference for this working 

style, therefore, helps explain the survival of projects that are financial failures. 
The third characteristic of production projects that misbehave is that they are 

often staffed by female volunteers with limited technical qualifications. Women 

are usually called to staff these projects because of the largely untested belief 

that women work best with other women. The lack of technical expertise of 

women advisers in areas such as agricultural extension, accounting, and marketing 

is a major hindrance to the success of projects directed toward increasing women’s 

income. 

The design choices of the typical woman’s project are easily explained by some 

of the organizations that have been most frequently invited to implement them: 

nongovernmental volunteer organizations that focus on women’s issues, along with 
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the social welfare, children’s, and women’s sections of governmental agencies. 

Most of the women’s NGOs have substantial expertise in welfare projects, since 

they were widely utilized by international relief agencies to distribute services and 

free goods in the 1950-70 period. These organizations, which had acquired large 

numbers of women volunteers to distribute relief, were asked during the 1970s to 

revise their charters and implement productive programs for poor women. They 

did so, but because they knew how to implement welfare rather than productive 

programs, they transformed productive designs into welfare projects. From an or¬ 

ganizational perspective, this was the rational choice for institutions with a welfare 

history, successful performance in welfare activities, and no technical expertise in 

productive projects. 
These NGOs and the welfare, children’s, and women’s sections of government 

agencies are both willing to work with poor women and do so more cheaply than 

does anyone else. The women who volunteer cost nothing and the female govern¬ 

ment staff are, on average, paid lower salaries than male staff. In an environment 

where financial resources for development programs are tight, the lower cost of 

these NGOs and agencies helps explain why they are often chosen to implement 

women’s projects, even if the agencies lack the technical qualifications to do so. 

The misperception that women can work only with women, combined with the 

lower costs of women’s organizations2 and the lower status of working on woman’s 

issues, often leads to project misbehavior. 

Unfortunately, the misbehavior of income-generating projects has led to unjust 

criticism of women’s organizations, skepticism about the effectiveness of directing 

resources to poor women, and, worst of all, misuse of poor women’s valuable and 

scarce time. Obviously, in some instances the social benefits of projects may out¬ 

weigh the financial costs to poor women, but the multiplication of this type of proj¬ 

ect during the Women’s Decade did little to improve the economic situation of poor 

rural women (Flora 1987). 

Fortunately, many donor and implementing agencies have become aware of 

these project pitfalls and, along with replicating their more successful microen¬ 

terprise projects, are revising their approaches to working with poor rural women. 

These revisions include a renewed focus on needed institutional and policy reforms 

and greater attention to technical issues. 

AN AGENDA FOR THE 1990s 

Above all, rural women in the Third World need to increase their productivity 

and income in agriculture and related rural enterprises, to improve their own and 

their families’ welfare. Because of the critical differences in the type of work men 

and women perform, and in the ways in which they utilize their income, interven¬ 

tions aimed at the family are not effective in alleviating rural women’s poverty nor, 

in most cases, the welfare of children, for whom, almost universally, women are 

responsible. One of the most effective ways to attack rural poverty and increase 
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rural women’s incomes is to increase the productivity of smallholders, provided 

that such efforts benefit female as well as male farmers. Agricultural projects, 

therefore, must be oriented toward smallholders and should use a targeted approach 

that takes into account women’s roles as farmers and resource managers. This ap¬ 

proach should focus on the individual farmer (men and women) within farm house¬ 

holds rather than the household as a whole. 

The initial step in a chain of events to increase the productivity of female farmers 

is research that goes beyond the farming system and examines the entire food sys¬ 

tem of the dominant staple foods in the area. This approach helps identify the con¬ 

straints on both men and women in production, marketing, processing, and trade 

(Jiggins 1986).3 Research is also needed on the nutritional effects of alternative 

production technologies (Pinstrup-Andersen, Berg, and Forman 1984). This re¬ 

search needs to be followed by policies that provide women farmers incentives to 

adopt agricultural innovations and by institutional changes that increase women’s 

access to agricultural services. International donors can influence the nature of in¬ 

vestments in agricultural research at international and national levels, the adoption 

of appropriate national agricultural policies, and the implementation of reforms 

in agricultural institutions so that women can have access to agricultural tech¬ 

nologies, training, credit, and extension. Governments should be encouraged to 

implement land tenure reforms that will benefit all small farmers, men and women. 

Structural adjustment and other policy reform programs worldwide have pro¬ 

duced a number of unforeseen problems because the role of women in various eco¬ 

nomic activities has not been taken into account. To be effective, such reforms 

must be structured to assist women, not only men, respond to price and other in¬ 

centives. Agriculture, for instance, is typically targeted by short- and medium- 

term structural adjustment programs to increase production of exports or import 

substitutes, to improve a country’s balance of payments. For example, structural 

adjustment programs typically include measures to increase price incentives for 

export crops. But increasing the relative profitability of export crops may force 

women to work more hours, recruit the help of their children, or accept a decrease 

in their real incomes. Each of these options may have a negative impact on the 

family, on national food security, and on the long-term success of structural adjust¬ 

ment policies. Stepping up export-oriented production at the expense of locally 

grown food may cause a dysfunctional dependence on food imports. 

There is a case, therefore, for balancing policy reform with effective sectoral 

strategies for raising the productivity of women’s work in agriculture and microen¬ 

terprises. Agricultural extension efforts should help women improve food produc¬ 

tion while allowing them to shift more of their labor to export production. Sim¬ 

ilarly, changes in legal, financial, and educational systems must be undertaken in 

order to enhance women’s social and economic contributions to rural development 

in the long term. There is a need to examine carefully the implications of land 

tenure laws and regulations for women. Financial policies that encourage biases 

against, or reduce the profitability of, the types of borrowing that poor women seek 
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must be revamped to increase the productivity of women’s work. And educational 

policies and funding must be changed to reflect the very high social and economic 

returns to women’s primary education and literacy. 

NOTES 

This paper was supported by a Ford Foundation grant to the International Center for Research on 

Women (ICRW). Parts of the paper draw from the following ICRW publications: Buvinic 1986; Buvinic 

and Lycette 1988; and Leslie, Lycette, and Buvinic 1988. 

1. See chapter 18, by Timmer, and the reply by Collier et al.—Ed. 

2. However, although the total budgetary cost of female based NGOs may be lower than other orga¬ 

nizations, the unit cost of output (e.g., per dollar increase in the income of the poor women being 

assisted by the project) may be high, because of the low productivity of the projects assisted by the NGO 

agencies. Low productivity may result from the lack of technical, managerial, and financial expertise of 

the NGO staff. 

3. In Southern Africa, SADCC (Southern African Development Coordination Conference) and 

ICRISAT (International Crops Research Institute for the Semi-Arid Tropics) recently launched a re¬ 

search program on the sorghum food system, including research on household and village processing of 

sorghum with the assistance of the International Development Research Centre and the Canadian Inter¬ 

national Development Agency. 
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Choice of Technique in Rice 
Milling on Java 

C. PETER TIMMER 

INTRODUCTION 

A technological revolution has swept across Java virtually un¬ 

noticed. As recently as 1971 informed estimates assumed that as 

much as 80 percent of Java’s rice crop was hand-pounded, both for 

subsistence consumption and for local marketings. The figure now 

(1973) is certainly less than 50 percent and may well be as little as 10 percent— 

there are no direct statistics from which to judge. The number of small mechan¬ 

ical rice processing facilities has increased dramatically. The economic and 

social impacts are only beginning to be felt, and any assessments of these 

changes in the countryside and villages are necessarily for the future. 

This article will try to answer three questions about the recent changes in rice 

processing: (1) What has happened, in rough quantitative terms? (2) What ex¬ 

plains the shift from hand-pounding to small rice mills and why not to larger 

mills? and (3) What has happened to rural employment with the decline of hand¬ 

pounding? The secondary data are taken from an anonymous report from the 

Asian Development Bank (ADB),1 a Rice Marketing Study (cited in this paper as 

RMS) prepared by a U.S. consulting firm,2 and two publications by the author.3 

TECHNOLOGY CHOICES 

Three rice processing techniques are in use in Indonesia: hand-pounding, 

small rice mills, and large rice mills. The overall patterns of what has happened 

technologically to rice milling in the past few years are very clear: hand-pound- 

ing has declined drastically. But the large-scale mills have not been the benefici¬ 

aries of the decline in hand-pounding. Rather, a whole new rice-milling industry 

has sprung up, composed of an assortment of machinery but with one overriding 
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University. 
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characteristic: all of the facilities are small in scale and labor-intensive. A quote 

from ADB, Rice Processing Report, makes the point explicitly: 

Why pay more than 40,000 Dollars for a large rice mill when the same output can be 

attained by a small mill with an investment of 7,400 Dollars? Naturally-the cheap unit 

requires far more labour, but that does not count much in a country where a mill 

labourer is paid Rp 100-150 (U.S. Dollars 0.24 to 0.36) per working day. The 

differences in rendement (extraction) rate (less than 1 percent) and broken percentage 

(around 3 percent) are also insignificant compared to the high debt service for the large- 

scale mill. 

The type of machinery used to mill rice—from wooden pounding pole and 

pestle to large-scale multistage mills with bulk storage and drying—is, then, a 

function of labor and capital costs. The results of a formal economic analysis of 

the question of choice of technique in rice milling strongly confirm the “com¬ 

mon sense” of the quote above.4 Both the methodology and the results of the 

analysis are presented below. 
The analytical technique is purposefully textbookish: the aim is not to confuse 

the choice of technique issue with fancy methodology but to be as simple-minded 

as the problem will allow. Consequently, an isoquant has been constructed that 

represents several different techniques, in terms of relative capital/labor ratios, 

of producing a unit amount of value added in rice processing. After going step by 

step through the data, the assumptions and the manipulations, we end up with a 

standardized isoquant in the two dimensions of investment cost and labor cost. 

Five different processing techniques form the basis of the analysis: hand¬ 

pounding (HP); small rice mills (SRM); large rice mills (LRM); small bulk 

facilities (SBF); and large bulk facilities (LBF). The first three techniques are at 

present in operation in Indonesia—hand-pounding is millennia old. The small 

rice mills can be thought of as ranging from the now obsolete double Engelberg- 

type huller/polisher combinations to the smaller self-contained Japanese rice 

milling units and rubber roll huskers connected to Engelberg-type or pneumatic 

polishers. All these together are taken as the class “small rice mills.” They do 

not have mechanical drying equipment but rely solely on sun drying. Conse¬ 

quently, the small rice mills (SRM) are assumed to suffer high physical (and 

monetary) losses during processing, not so much in the milling per se but from a 
lack of control in drying. 

Fewer “large rice mills” are seen in Indonesia, although all the older multi¬ 

stage milling equipment fits this category if mechanical drying facilities are also 

available. The major feature of this category is the combined use of mechanical 

and sun drying with modem milling equipment, either Japanese-type or conven¬ 
tional multi-stage. 

The fourth and fifth techniques—bulk facilities—represent proposed improve¬ 

ments to the Indonesian rice processing sector. “Bulk facilities” is a shorthand 

way of describing a rice mill/storage system. The rice mill produces high-quality 

milled rice which is stored in vertical silos of varying capacity. No example of 
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either the small bulk facility or the large bulk facility exists at present in Indo¬ 

nesia, although even the larger facility is not large by international grain-han¬ 

dling standards. The small bulk facilities have a milling and drying capacity of 
three tons per hour and forty-five hundred tons of vertical steel storage. The large 

bulk facilities can process nine tons of rough rice per hour and contain fifteen 

thousand tons of bulk storage in vertical steel silos for rough rice and conven¬ 

tional multi-stage gradual-reduction milling machinery. A continuous-flow dryer 
attached has a capacity of twenty tons per hour. 

CONSTRUCTING UNIT ISOQUANTS 

The data and calculations necessary to construct a unit isoquant in value added 

by rice processing are presented in table 1. The isoquant is drawn in the two 

dimensions of total investment cost and number of unskilled workers needed to 

run each facility. A “budget” or “iso-cost” line can then be drawn tangent to 

the isoquant in order to determine the optimum capital/labor ratio for rice pro¬ 

cessing. Since the capital axis is in total investment cost and not in annualized 

capital charges, it is necessary to convert annual laborers’ wages into a lifetime 

“wage fund.” This is done by discounting a laborer’s annual earnings for his 

lifetime (fifty years) by an appropriate discount rate (12 percent, 18 percent, or 

24 percent) to calculate the present value of the cost of a laborer. 

Three basic steps are necessary to construct the isoquant, and all three are 

carried out in table 1. The “Data Per Unit” section simply reports capacity, 

investment cost, and number of manual laborers required per operating shift for 

each facility. These data are then standardized in terms of one thousand tons of 

rough rice input per year. The data for the small rice mill do not change, since its 

initial capacity was one thousand tons per year, but each of the larger facilities is 

scaled down to a comparable one-thousand-ton capacity. Obviously, it is not 

possible to install one-twentieth of a large bulk facility, but this technique merely 

keeps the numbers manageable without losing any of the scale economies of the 

larger facilities. Conceptually it is equally possible to use the large bulk facility 

capacity of 21,600 tons as the standard and multiply the number of smaller units 

to be on a comparable basis. Nothing is lost by keeping the numbers smaller and 
more manageable. 

PHYSICAL AND MONETARY CONVERSIONS 

The next step is to convert the one thousand tons of rough rice input per 

facility into a value of output. There are two parts to the process: a physical 

conversion and a monetary conversion. Table 1 shows the conversion rates for 

both processes. The first is merely the rendement or extraction rate. How much 

milled rice does each facility produce per ton of rough rice? No fixed rates are 

really applicable, since this extraction rate depends so critically on quality of 
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TABLE 1 
DERIVATION OF A UNIT ISOQUANT IN VALUE ADDED FROM RICE PROCESSING 

Hand- 
Pounding 
HP (s)a 

Small 
Rice Mill 
SRM (sp 

Large 
Rice Mil! 

LRM (simp 

Small Bulk 
Facility 

SBF (mp 

Large Bulk 
Facility 

LBF (mp 

Data per Unit 

Milling capacity (tons per year)'’ — 1,000' 2,500'' 7,200 21,600 

Investment cost (U.S. dollars)'' 0 $8,049' $90,511'' $453,283 $2,605,926 

Operative laborers 
(number per shift) — 12' 16^ 27 39 

Data per 1,000 Tons of Rough Rice Input per Year 

Investment cost (U.S. dollars) 0 $8,049 $36,204 $62,956 $120,645 

Operative laborers (number) 22.00r 12.00 6.40 3.75 1.81 

Milled rice output (tons) 570 590 630 650 670 

Market price (Rp/kg) 40.0 45.0 48.0 49.5 50.0 

Value of output (million Rp) 22.8 26.6 30.2 32.2 33.5 

Value added* (million Rp) 4.8 8.6 12.2 14.2 15.5 

Data per Rp 10 Million in Value Added per Year 

Investment cost (U.S. dollars) 0 $9,359 $29,675 $44,335 $77,835 

Operative laborers (number) 45.83 13.95 5.25 2.64 1.17 

"The j in parentheses indicates that the facility uses sun drying; m indicates mechanical drying. 
'’Milling capacity is measured in tons of rough rice input per year, assuming the facility can 

operate 2,400 hours per year. 
'The technical and cost data for the small rice mill relate specifically to a locally manufactured 

flash-type husker with an input capacity of three-quarters of a ton per hour linked to an Engelberg- 
type polisher with an input capacity of half a ton per hour. A thresher shed and sun-drying pad are 
provided, but no additional storage capacity. This facility is taken as “representative” of the entire 
range of small rice milling facilities. 

''The technical and cost data for the large rice mill relate specifically to a Japanese self-contained 
milling unit integrated with 756 tons of rough rice storage capacity: 300 tons in bagged storage and 
456 tons in upright bulk steel bins. A mechanical dryer with three-quarters ton per hour capacity is 
provided along with a sun-drying pad. The milling capacity is 1.0 to 1.1 tons per hour of rough rice. 

''Costs of building and machinery (including a diesel-powered thresher) are included, but not land. 
/This assumes that one worker hand-pounds about 150 kg of gabah (unhusked rice) per day, with a 

yield of approximately 95 kg of rice. 
* Value added is calculated assuming a gabah cost of Rp 18 per kg, which is above the Rp 16 per 

kg floor price for “village dry” gabah at the mill. The cost (and value added) of reducing the 
moisture to “mill dry” is included as a mill activity. 

input, moisture, variety, by-product rates, and so on, but the average figures 

shown in table 1 capture the general trend: the larger and more capital-intensive 

facilities have significantly higher extraction rates. Thus the hand-pounding rate 

is taken as 57 percent, the small mill rate as 59 percent, the large mill rate as 63 

percent, and the small and large bulk facility rates as 65 percent and 67 percent, 

respectively. As was noted earlier, these differences are not to be taken as strictly 

due to different milling techniques, but capture the overall impact of the signifi¬ 

cantly different drying and storage facilities connected with each type of mill. 

Apart from the sheer differences in physical output per ton of input, each 
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facility is presumed to produce an output with varying consumer value. Thus one 

kg of hand-pounded rice sells for only Rp 40, while the output of the large bulk 

facility is valued at Rp 50 per kg; facilities between these two extremes sell at 

appropriate values in between, as shown in table 1. Although the different values 

include some allowance for better by-product retention in the larger facilities, 

these prices still somewhat overstate the actual market differences that con¬ 

sumers are willing to pay for rice quality per se, as opposed to varietal price 

differentials, which are substantial. Should these consumer preferences ever be 

developed, however (or if they were ever imposed by Bulog),5 the smaller 

facilities and especially hand-pounding would be at a severe disadvantage. 

The overall impact of the physical and monetary conversions is that one 

thousand tons of rough rice input is transformed into Rp 22.8 million in output by 

hand-pounding, Rp 26.6 million by small rice mills, Rp 30.2 million by large 

rice mills, Rp 32.2 million by small bulk facilities, and Rp 33.5 million by the 

large bulk facilities. That is, the large bulk facilities are able to produce 47 

percent more value of output from a given input than hand-pounding and 26 

percent more output than the small rice mills. The differences in value added, 

when Rp 18 million is subtracted from value of output as the cost of the rough 

rice input, are even more dramatic. The large bulk facility produces more than 

200 percent more value added than hand-pounding and almost double the value 

added from small rice mills. At this stage of the analysis the larger facilities seem 
to hold a very substantial competitive edge. 

The last step required in the construction of a unit isoquant is to calculate the 

investment cost and numbers of laborers needed to produce a given amount of 

value added—Rp 10 million in table 1. Since the small rice mill produced only 

Rp 8.6 million in value added from one thousand tons of rough rice input, it is 

necessary to increase the investment-cost and number-of-laborers data under that 

heading by 10/8.6, or 1.16. Thus to produce Rp 10 million in value added, the 

small rice mill needs $8,049 x 1.16 — $9,359 in investment cost and 12 x 1.16 

= 13.95 operative laborers. The calculations for the other facilities are similar, 

and the results are shown in the last two lines of table 1. 

These numbers are the “x, y coordinates” of the desired isoquant, which is 

drawn in figure 1. Because only five different processing techniques are consid¬ 

ered in table 1, the isoquant in figure 1 does not look exactly like the smooth, 

twice-differentiable isoquants shown in neoclassical production economics text¬ 

books. But the family resemblance is very close. In the linear-segmented world 

shown in figure 1 smooth tangencies of iso-cost lines to the isoquant must give 

way to comer tangencies. Thus it is that all three iso-cost lines shown are 

(comer) tangent at small rice mills. This means that small rice mills are the least- 

cost facilities for producing value added in rice processing, at least at the wage 

levels shown in figure 1. 

The wage level used to calculate the iso-cost lines was $200 per year, a level 

used by the RMS Report to evaluate their recommendations. The present value of 

a $200 wage payment each year for fifty years was calculated using three differ¬ 

ent time rates of discount: 12 percent, 18 percent, and 24 percent. Although it is 



314 C. Peter Timmer 

80 — 
LBF 

Types of Processing Systems 

HP = Hand-Pounding 

HP 

45 

Operative Laborers 

Fig.l. Isoquant Relating Investment Cost and Laborers Needed to Produce Rp 100 
Million in Value Added Assuming Rough Rice Costs Rp per kg 

always difficult to determine the appropriate social discount rate under any 

circumstances, investment calculations in rice milling on Java should use some¬ 

thing close to the social opportunity cost of capital. Most observers would place 

this closer to the 24 percent end of the spectrum, with 12 percent clearly reflect¬ 

ing a substantial subsidy. Thus at the opportunity cost of capital—24 percent—a 

wage of $200 per year has a present value of $833. This means that the slope of 

the “24 percent” iso-cost line in figure 1 is the same as a line that connects $833 

on the Investment Cost axis with one Laborer on the horizontal axis. 

Table 2 presents the present values of a range of wage levels discounted at the 

three different discount rates. The three iso-cost lines drawn in figure 1 (all of 

them with corner tangencies at SRM) represent the highest assumed wage under 

consideration. Two other wage levels, not shown in figure 1, are also worth 

consideration. The $80 wage is close to an actual market wage for unskilled labor 

for large parts of Java. The $40 wage represents a shadow wage to take account 

of the high degree of surplus labor on Java, although this may actually be close to 

a market wage in certain heavily populated rural areas. 

The striking effect of discounting to obtain the present value of wages stands 

out in table 2. The $200 wage for fifty years is a total wage bill of $10,000, but 

its present value is only $1,661 when discounted at 12 percent per year, the 

subsidized rate of interest for medium-/long-term investment credits in Indo¬ 

nesia. Using a market interest rate of 24 percent reduces the present value wage 
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TABLE 2 
PRESENT VALUE OF ALTERNATIVE WAGE RATES 

($) 

Assumed Wage 
Levels per Year 

Discounted Present Value of Wages" 

12% 
Discount Rate 

18% 
Discount Rate 

24% 
Discount Rate 

$200 (RMS) $1,661 $1,111 $833 
$80 (Market) 664 444 333 
$40 (Shadow price) 332 222 167 

"The present worth factor for fifty years is as follows: 
Discount Rate Present Worth 

<%) Factor 

12 8.304 
18 5.554 
24 4.167 

to $833. Market wages ($80) discounted at market interest rates have a present 

value of $333, while a shadow wage rate equal to half the market wage has a 

present value of less than $200. Whether one is calculating annual capital 

charges on a fixed investment or determining the present value of a worker’s 

lifetime earnings, the effect of discounting, the only known way of evaluating 

future economic events at the present time, is dramatic indeed. 

What would the optimal rice processing technique be at the lower market and 

shadow wage rates? And what happens if the selling price of rice is held constant 

(by competition or imports) while the price of rough rice paid by the milling 

facilities increases? Both these questions are answered in table 3, where the 

maximum present value wage at which each rice processing technique remains 

optimal for various rough rice prices is shown. Thus for a rough rice price of Rp 

18 per kg (the value used to construct the isoquant in table 1 and figure 1), hand¬ 

pounding is the optimal technique until the present value wage exceeds $294; 

small rice mills are optimal from a present value wage of $295 to $2,335, beyond 

which large rice mills, small bulk facilities, and ultimately large bulk facilities 

become optimal. 

Similarly, the maximum present value wage a facility can afford and still 

remain optimal declines as the rough rice price increases. At a price of Rp 18 per 

kg for rough rice the small rice mill can pay up to $2,335, but at Rp 20 per kg it 

can pay only $1,956. At a price of Rp 26 per kg the mill would have to be 

subsidized to remain optimal; that is, it would have to receive $260 per worker 

(for his lifetime services). At Rp 28 per kg the small rice mill actually produces a 

negative value added—its output sells for less than the cost of its rough rice 

input. No subsidy can make the firm optimal, although obviously a large enough 

subsidy would permit the small rice mill to survive (but never to produce a 

positive value added). 
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TABLE 3 
MAXIMUM PRESENT VALUES OF WAGE RATES THAT YIELD CORNER TANGENCIES 

TO THE ISOQUANT 

Maximum Present Value Wage at Which the Indicated Facility is 
Optimal for Various Rough Rice Prices 

Rp/kg 

Corner Solution at 18 20 22 24 26 28 

Hand-pounding (HP) 294 202 70 a a a 

Small rice mills (SRM) 2,335 1,956 1,457 766 -260 a 

Large rice mills (LRM) 5,617 5,034 4,265 3,197 1,699 -728 

Small bulk facilities (SBF) 22,789 21,829 20,468 18,879 16,296 12,316 

Large bulk facilities (LBF)* greater than the value shown for SBF 

"Negative value added. 
ftJust for comparison, it is worth noting that the discounted present value of $6,000 per year at 8 

percent is $73,400. Thus the relative capital intensity of even the large bulk facilities (LBF) is low by 
U.S. standards. 

The interesting comparisons are between the various present value wages of 

table 2 and the maximum wages that yield optimum solutions in table 3. At either 

$200 per year or the market wage of $80 per year, for all three discount rates, the 

small rice mills remain the optimal rice processing facility at normal rough rice 

prices. When the price reaches Rp 24 per kg, the large rice mills are optimal at 

the highest wage for all three discount rates. The small bulk facilities only enter 

the picture when the rough rice price reaches Rp 28 per kg, so high that the small 

rice mills yield negative value added. This situation could only come about by 

full “modernization” of Indonesia’s entire rice processing system or a rigidly 

enforced price policy that used imports to control retail price and large-scale 

facilities (or large subsidies to smaller mills) in connection with a vigorous floor 

price. The general point ought to be clear, however: in a squeeze between rough 

rice and milled rice prices only the technically more efficient facilities can 

survive. 

It is not hard to see, then, the reasons why few large rice mills (or bulk 

facilities) have been installed in recent years in Indonesia. Where market 

forces—low wages, high interest rates, and cheap rice prices—have been al¬ 

lowed to work, the overwhelming superiority of small rice mills as a generic 

class has been apparent to investors, and these facilities have indeed mush¬ 

roomed throughout Java. Some large mills have been built, but they have been 

either government- or army-sponsored (where market forces are little felt in the 

decision making) or close to cities, where wage rates are higher than in rural 

areas, rough rice prices relatively higher, and when investment capital at 12 

percent was available. Under these circumstances investment in the larger rice 

mills is understandable, though it may not be socially desirable. 

At the other end of the spectrum, the economies of hand-pounding are fas¬ 

cinating. If market wages of about $80 per year (say Rp 100 to Rp 150 per day) 
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must be paid, hand-pounding is not optimal unless the discount rate is greater 

than 24 percent or unless the gabah price falls below Rp 16 per kg (at the same 

time that the retail price is Rp 40 for the end product). So it is not hard to see why 

hand-pounding has virtually disappeared from Java as a cash-hire activity. And 

yet it is still frequently profitable for the farmer or his family to hand-pound their 

rice for home consumption if the perceived opportunity cost of the labor spent is 

not great. For example, hand-pounding is economically optimal (despite the very 

large losses that are assumed) if the wage rate is $40 per year and is discounted at 

18 percent or higher, at least for rough rice prices less than Rp 20 per kg, as they 

are likely to be in many rural areas. And in fact, of course, some rural families 

still do hand-pound their rice. 

The evidence from the countryside, which showed literally thousands of small 

rice mills installed on Java in the past three years, is thus strongly corroborated 

by the economic analysis. Only at the extremes of economic conditions existing 

in Indonesia could hand-pounding or large rice mills be explained. The small rice 

mills were shown to be socially and privately optimal over a wide range of 

circumstances in between. There are exceptions to be sure: exporting rice would 

require facilities not optimal in this analysis, and Bulog may have some special 

needs that are not fully met by all small rice mills. But in total this is a good 

example of where “getting prices right” has helped the development effort at 

minimal cost and effort to the scarce planning manpower in the government. Not 

all development problems are so easy, of course, but some are made harder by 

inappropriate pricing policies. Indonesia’s rice processing sector still faces some 

difficult problems, especially with regard to drying and storage. But milling has 
been largely removed as a constraint. 

EMPLOYMENT IN RICE MILLING 

The employment potential of the entire rice economy—production, har¬ 

vesting, processing, transporting, storing, selling—is enormous. Rice market¬ 

ing, defined broadly, is only part of this potential, and rice processing but part of 

this part. Still, the total employment figures must be large indeed. No reliable 

survey data are available to serve as a reference here, but table 4 provides a rough 

point of departure for discussion. 

The intent of table 4 is to work backward from the input/output micro data 

used to generate the isoquant to an overall estimate of the number of workers 

needed to process the entire 1971 rice crop, assuming only a single technique 

were used. This is obviously an artificial number. But somewhere within the 

range of the 399,000 full-time workers needed to hand-pound the crop to only 

33,000 workers needed if large bulk facilities were used lies the actual full-time 

employment potential. (If work sharing is pervasive, the numbers actually earn¬ 

ing a livelihood in rice processing could be much larger.) It is interesting that 

each technique employs roughly double the number of workers of the next most 



318 C. Peter Timmer 

TABLE 4 
EMPLOYMENT AND INVESTMENT IN RICE PROCESSING IN 1971 USING 

ALTERNATIVE MILLING TECHNIQUES 

Milling Technique 

Inputs 

Per 1,000 Tons of 
Rough Rice For 1971 Harvestu 

Investment 
Cost 

($) 

Operatives 
(Number) 

Investment 
Cost 
($m) 

Operatives 
(Thousands) 

Hand-pounding (HP) $ 0 22.00 0 399* 

Small rice mills (SRM) 8,049 12.00 146 217 

Large rice mills (LRM) 36,204 6.40 656 116 

Small bulk facilities (SBF) 62,956 3.75 1,141 68 

Large bulk facilities (LBF) 120,645 1.81 2,186 33 

Source: Calculated from table 1. 
"For each technique, the figure shows the investment and employment required to process the 

1971 rice crop of 18.123 million tons of rough rice, assuming that particular technique is the only one 
utilized. Obviously this shows alternative hypothetical magnitudes only, and none of the figures 
should be interpreted as representing actual employment levels in rice milling. 

*This is the full-time equivalent required for hand-pounding. More than 399,000 laborers would be 
needed if hand-pounding were done only part-time. 

capital-intensive technique. This is simply a repeated and forceful demonstration 

that this particular part of the economic system does not exhibit fixed technical 

relationships between capital and labor. Indeed, the “wrong” choice of tech¬ 

nique, whether by government decision directly or by private investors reacting 

to inappropriate price signals, can easily cost many thousands, in fact, hundreds 

of thousands, of jobs. The choice between small and large rice mills depended 

very much on the government’s interest rate policy, its rice price policy, and 

unskilled wage levels. Given that a dramatic transformation to mechanized rice 

processing had been occurring at private initiative in Indonesia in the past few 

years, the country was fortunate indeed to have those critical policies more or 
less in order. 

As recently as 1971 it was assumed that as much as 80 percent of Java’s rice 

crop was hand-pounded. Although hand-pounding has certainly not been elimi¬ 

nated over the past few years, the evidence does suggest that it no longer 

accounts for more than perhaps 20 percent of the crop, at least in Java. Upwards 

of 100,000 jobs have probably been lost (at least jobs in the sense of an oppor¬ 

tunity cost income—the “return” to milling is no longer captured by the family 

but by the miller). This loss of jobs should be kept in perspective, however. The 

farmer having his rice milled is frequently one of the laborers in the small rice 

mill, thus capturing part of the milling cost for his family. In addition, little cash 

income has been forgone, and the small rice mills are frequently so much more 

technically efficient that the farmer appears to go home with more rice than if he 

had hand-pounded it. (But since the farmer ate the bran if the rice were hand- 
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pounded, whereas the miller keeps it for himself, this is probably not usually the 

case.) Lastly, hand-pounding is drudgery, and the people obviously welcome its 
demise. 

SUMMARY 

Two main points have been presented in this paper. The first is that economic 

analysis shows labor-intensive (but mechanical) rice processing facilities to dom¬ 

inate both hand-pounding and more capital-intensive techniques. And this is a 

result amply confirmed by recent evidence on actual investments in rice process¬ 

ing facilities in the countryside. A second, more general point is that the em¬ 

ployment effects of the choice of technique decision are not trivial and are 

critically dependent on parameters directly subject to government control. “Get¬ 

ting prices right’’ is not the end of economic development. But “getting prices 
wrong” frequently is. 

NOTES 

1. Anonymous, “Report from the Agricultural Credit Specialist” (1972); “Rice Processing in 

Java” (Manila: Asian Development Bank, August 1972), cited hereafter as ADB, Rice Processing 
Report. 

2. Weitz-Hettelsater Engineers, “Rice Storage, Handling, and Marketing Study: Economics and 

Engineering Aspects” (Kansas City, Mo., 1972). The final draft was submitted to the Republic of 

Indonesia in December 1972. This report is referred to in this article as Rice Marketing Study (RMS). 

3. C. Peter Timmer, “Employment Aspects of Investment in Rice Marketing in Indonesia,” Food 

Research Institute Studies in Agricultural Economics, Trade, and Development 11, no. 1 (1972); and 

idem, “Choice of Technique in Indonesia” (Cambridge: Harvard Center for International Affairs, 
Occasional Papers, 1973). 

4. Ibid. 

5. Bulog is the Indonesian state food logistics agency.—Ed. 



A Comment 

WILLIAM L. COLLIER, JUSUF COLTER, SINARHADI, 

and ROBERT D’A. SHAW 

Over the past few years, nothing short of a revolution has occurred in the process 

of rice cultivation in Java. Probably one of the most rapid and widespread 

changes of all has been the displacement of traditional hand-pounding techniques 

by rice hullers. Perhaps the most interesting and widely debated aspect of these 

changes is the distribution of the benefits arising from them. Dr. Timmer implied 

that villagers in general welcome the demise of hand-pounding, since those 

engaged in the activity gained little income from it. Recent information suggests 

that this proposition is not tenable. It appears that Dr. Timmer’s estimate of the 

number of jobs lost is far too low. More important in terms of rural poverty, he 

has failed to give sufficient weight to the large number of women who, prior to 

the introduction of hullers, gained a sufficient share of their income from hand¬ 

pounding. Moreover, it seems that Dr. Timmer overestimated the amount of 

employment created by rice hullers. 

These differences are very important when they are considered in the aggre¬ 

gate. While Dr. Timmer thinks that “upwards of 100,000 jobs” may have been 

destroyed, our estimate using the same assumptions is much higher. Of even 

greater consequence is our estimate that earnings of laborers engaged in hand¬ 

pounding of rice on Java may have been reduced by as much as $50 million 

annually. Most of those losing work and sources of income from hand-pounding 

are likely to be members of the poorest families in the rural areas, those with 

little or no access to land. Thus the spread of rice hullers has, in our opinion, 

probably worsened the distribution of income in a substantial way. 

These opinions are based on surveys carried out in twelve villages in Java by 

the Agro-Economic Survey in August and September 1973. Approximately four 

hundred farmers, laborers, village leaders, and owners of rice hullers were 

interviewed in these surveys of rural change in rice production. The interviews 

included information about hand-pounding and mechanical hulling. The material 

is supplemented by some additional information from eight other villages in the 

Agro-Economic Survey sample that were surveyed earlier in 1973. 

William L. Collier, Jusuf Colter, and Sinarhadi are agricultural economists in Bogor, Indo¬ 

nesia. Robert d‘A. Shaw is director of special programs, Aga Khan Foundation. 
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Even though we believe that more of the total rice crop on Java is still being 

hand-pounded than is indicated in Dr. Timmer’s model, this factor is more than 

compensated for by his overestimation of the amount of rice that can be hand- 

pounded per day. The actual amounts hand-pounded per day and per hour by 

workers in our sample villages vary from 12.5 kg to 50.0 kg of padi per day. 

Much of the variation is accounted for by the number of hours worked by each 

woman. Usually this is five to six hours per day, but in those villages where 

women undertake contracts for hand-pounding it stretches up to an amazing 

thirteen hours per day. Thus the average weight of padi pounded per hour per 

person was 5.0 kg, with the range varying from 3.1 to 7.8 kg. This average 

translates into 3.9 kg of gabah per hour and 2.4 kg-.of beras (milled rice) per 
hour. 

Dr. Timmer, however, used an estimate of 150 kg of gabah per day. If we 

assume that he was using a working day of eight hours, this converts to 18.7 kg 

of gabah, or nearly 12 kg of beras per hour. Since this is about five times the 

figure found in our survey, it seems clear that his estimate has little empirical 

basis. 

However, Dr. Timmer’s models have additional problems. In the first place, 

while the title of his article and his coefficients apply to Java alone, Timmer’s 

employment estimates are made on the basis of the total Indonesian rice crop. 

Information about the rice processing situation outside Java is, in fact, conspic¬ 

uously inadequate. At the same time, it is probably fair to assume that the greater 

availability of employment in the other islands makes this technological change 

less important in terms of human welfare. We will therefore limit our estimates 

on the impact of mechanical hulling to Java, where nearly two-thirds of the 

population of Indonesia live and approximately one-half of the country’s rice is 

produced. 

Moreover, within Java, Dr. Timmer’s estimates for the employment and in¬ 

come effects of hullers would seem to be misleading in the following important 

ways: 

(1) His estimate of the percentage still hand-pounded is probably too low—20 

percent against our estimate of 40 percent. 

(2) While the above mitigates the unemployment resulting from the use of 

hullers, this is more than offset by our findings that he used estimates of 

the hand-pounding capacity of women that seem to be five times too high. 

(3) The importance of wage labor in hand-pounding was almost entirely ne¬ 

glected by Dr. Timmer. In our estimate, this may have involved half the 

total crop on Java. 
(4) Lastly, Dr. Timmer may have exaggerated the employment created by 

hullers by a factor of two. 

Let us now take a schematic look at these changes to give an indication of the 

orders of magnitude of their importance on Java. For this purpose, we shall use a 
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figure of 12 million tons of milled (gabah) rice for the total Indonesian rice 

crop.1 Typically, half of the total is produced in Java—a total of 6 million tons in 

our example. If we further assume that 50 percent of this would have been hand- 

pounded by wage laborers in the absence of hullers, this amounts to 3 million 

tons that would have created wage employment. Let us now postulate conser¬ 

vatively that one woman can hand-pound enough gabah in an hour to obtain 3 kg 

of beras (cf. our estimate of 2.4 kg). To hand-pound 3 million tons would take 1 

billion woman-hours, or 125 million woman-days. At a wage of Rp 180 per day, 

this amounts to earnings of Rp 22.5 billion in a year, or just under $55 million. 

To estimate the earnings of employees in SRM hulling this amount, if we 

assume that one SRM can hull 1,000 tons of gabah per year (or approximately 

620 tons of beras), then to obtain 3 million tons of beras requires nearly 5,000 

SRM. At an average wage bill of $80 per month, the annual earnings of laborers 

in these SRM would be just under $5 million. 
Thus the total loss in laborers’ earnings attributable to the introduction of 

hullers seems to be of the order of $50 million annually in Java, where the cash 

incomes of the rural poor are exceedingly low and where the possibilities of 

alternative employment opportunities are often slight. This represents a substan¬ 

tial diminution of income for large numbers of households of landless laborers 

and small farmers. Three million tons of rice could provide wages for one million 

women every day for four months each year. 

The beneficiaries of the new technology are those farmers who would other¬ 

wise have hired laborers to pound their rice, the huller operators and the buyers 

of rice, to whom prices of milled rice may be around Rp 5 per kg lower than 

those that would have prevailed if hand-pounding had remained in force.2 The 

losers, on the other hand, are those wives of small farmers and landless laborers 

who gain additional income from hand-pounding. These are the people who can 

least afford such a drop in income, as the number of alternative work oppor¬ 

tunities is so limited. 

The major conclusion we draw from this rough approximation of the impact of 

the introduction of hullers is that this redistribution of income in favor of rela¬ 

tively large farmers and SRM operators requires, as an urgent matter of public 

policy, massive programs to create additional income opportunities for the rural 

disadvantaged. In contrast to our estimate of 125 million woman-days of wage 

labor lost in Java, the kabupaten public works program in 1972-73 provided 

43.6 million man-days of employment throughout Indonesia. This program is an 

excellent start but clearly inadequate to meet the needs. 

NOTES 

1. The actual total for 1971-72 was estimated at 12.8 million tons. 

2. Whether such potential savings have in fact been passed on to rice buyers is impossible to 

determine because of the very rapid rise in rice prices over the last two years for other reasons. 



A Reply 

C. PETER TIMMER 

Everyone stands in debt to Messrs. Collier, Colter, Sinarhadi, and Shaw (hence¬ 

forth acronymized in good Indonesian fashion as CCSS) for providing a substan¬ 

tial body of empirical material dealing with the impact of changing technology in 

rice milling. I am especially pleased to have some firm evidence on the technical 

coefficients for hand-pounding. This was a topic of so little concern to the Weitz- 

Hettelsater Rice Marketing Study' that hand-pounding was completely ignored 

in its report. The coefficient of forty workers per one thousand tons of gabah per 

year used in its final report was picked up from a draft of my first paper on this 

topic. Since I relied on that document for the great bulk of my technical and cost 

data, I am not surprised to find that the crude estimates were fairly far off the 
mark. 

Granting this, however, it is important not to lose sight of the meaning and 

impact of the new numbers provided. The first issue is how they affect the 

economic analysis of the choice of technique; the second issue is their impact on 

a social analysis of the economic results. For space reasons, my article does not 

deal at all with the relationship between an economic analysis and a social 

analysis, but my earlier article on “Employment Aspects of Investment in Rice 

Marketing in Indonesia”2 provided a framework for comparing these two view¬ 

points (and others). An economic analysis can be done with either market prices 

or shadow prices. The shadow price analysis results in the largest national 

income possible when all prices are taken at their social rather than their private 

values (and this should include distributional and employment considerations). A 

social analysis carries the concern for unemployment and an unfavorable dis¬ 

tribution of income into the political sphere, with the possible (but not inevitable) 

result that measures taken to relieve unemployment in specific situations would 

actually have an adverse impact on social equity for the entire economy and 

society. Only the economic perspective (with both market and shadow prices) is 

presented in this article, with the exception of the short section on employment 

impact. It is on this section that CCSS focus their comments, but the data have 

significant implications for the economic analysis as well. 

Picking even the most optimistic figures about hand-pounding productivity 

and hours worked from the CCSS data, it is evident that the coefficient I used in 
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the choice of technique analysis was off by a minimum of a factor of two and 

perhaps on average by a factor of four or five. That is, hand-pounding is at most 

only one-half as productive as I assumed and probably less. The bias I built into 

the analysis was in favor of hand-pounding entering the tableau of optimal 

economic activities under a realistic set of circumstances, and, of course, that 

was one of the striking results of the analysis. Even with the high productivity of 

hand-pounding that I assumed, it did not become optimal under any set of market 

price conditions on Java, but it still seemed to make economic sense for farm 

families (and harvesters) to hand-pound for their own consumption if their oppor¬ 

tunity labor costs were below the market wage rate. 
The new data provided by CCSS dash this economic rationality completely. 

Hand-pounding makes sense only when the opportunity wage is virtually zero 

and not even then if there is any significant squeeze between padi prices and 

milled rice prices. Hand-pounding quickly succumbs to negative value added in 

such a price squeeze (perhaps caused by a too narrow range between the floor 

and ceiling prices, which is defended by large-scale imports) because of its 

technical inefficiency. It is important that we understand this result. From an 

economic viewpoint, hand-pounding is shown by the CCSS data to be a com¬ 

pletely inappropriate technique under present market conditions on Java and 

would make sense only if labor were shadow priced at a near zero wage (and the 

government paid the difference between this level and the market wage) and the 

shadow value of rice were well below present market prices (and the government 

could afford this subsidy as well). 
Having just argued that the only significant effect of the CCSS data is to make 

hand-pounding nearly impossible to justify on economic grounds, I do agree with 

the major thrust of the social concern demonstrated by the authors. The distribu¬ 

tion impact of the SRM has been higher incomes for large farmers and for 

operators of the SRM, but at the expense of the poor village women who have 

lost a source of case income and are now pressing into the harvest labor forces, 

with serious economic and social consequences. I fully accept the conclusions of 

CCSS with respect to lost cash income potential of village women. Their num¬ 

bers without doubt more correctly assess the impact here than my own, based as 

they were on very rough estimates. But even as early as 1971 hand-pounding as a 

cash-hire activity was a rapidly vanishing phenomenon. My whole perspective 

on this particular issue was colored by this fait accompli. In historical terms the 

loss of cash wages by the poor women villagers is important, but it had little 

immediate bearing on the policy issue directly before the government, namely. 

Would Indonesia be best served by investment in large bulk facilities for drying, 

milling, and storing rice? We should all be very thankful to CCSS for redirecting 

our attention to the neglected social issue now that the immediate policy issue has 

been resolved. Their pleas for a vastly expanded rural works program will be met 

with enthusiasm by all whose consciences are moved by the plight of the rural 

(and urban) poor in Indonesia. 

This brings us to the other side of the distributional impact of the new milling 
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technology. Rice prices to consumers are perhaps “Rp 5 per kg lower than those 

that would have prevailed if hand-pounding had remained in force” (CCSS). As 

CCSS point out, it is hard to tell, with rice prices in such turmoil over the past 

few years, whether these cost reductions have actually been passed on to the 

consumer, but let us work with this magnitude and examine its implications. Do 

lower consumer prices for rice for a given farm price hurt income distribution or 

help it? I would argue that a Rp 5 per kg reduction in consumer rice price while 

farm prices are held constant has an enormous welfare impact on the lower half 

or two-thirds of the income distribution. The magnitudes are just as impressive as 

the $50 million quoted by CCSS as wage losses to the rural poor. A Rp 5 per kg 

cost saving to the new technology applied to a 13-million-ton rice crop gives a 

resulting saving to consumers of $165 million. Even if only half of this benefits 

the lower half of the population—a very conservative assumption—its gain ex¬ 
ceeds $80 million. 

We must also put in the balance the greater outturn of rice from a given 

volume of gabah achieved by the machine technology. The new data on ex¬ 

traction rates provided by CCSS raise the savings to truly important proportions. 

The difference between 57 percent extraction for hand-pounding and 66 percent 

for the SRM on average is 9 percent. For a gabah crop of 18 million tons a 

milling industry composed entirely of SRM would yield over one and a half 

million tons more milled rice than if the crop were hand-pounded. At a very 

conservative price of $200 per ton this is an added value to society of more than 

$300 million. Again, the exact distributional nature of this gain is not clear, but it 

is hard to see how the unemployed women are made worse off by this aspect of 
the technological change. 

Losing the efficiency gains by banning small rice mills (thus forcing a return to 

hand-pounding) would be an enormously costly way of helping the displaced 

women whose primary source of wages during the harvest has been removed. 

We must set the $50 million loss to these women against a gain to society of 

more than $450 million, and some of that gain accrues to these very same 

women, although not a sufficient amount to offset their losses. But surely with 

the comprehensive and statistically documented picture presented by CCSS to 

create awareness of the problem, a mechanism can be found that would re¬ 

distribute 10-15 percent of the social gain to the private losers.3 

Lastly, I should like to enter a confession. I started this entire area of research 

with the intention of demonstrating in simple, clear-cut terms that both economic 

planners and engineering consultants would understand that the large-scale rice 

mills and bulk silo terminals were inappropriate in the Indonesian countryside. 

The battle to be fought in the planning agency was not hand-pounding versus 

small rice mills but large bulk facilities versus small rice mills. I was nearly 

laughed out of court for defending the small rice mills, but the analysis spoke for 

itself and still does. In terms of prevailing market prices and any imaginable 

modification of them (including reasonable shadow prices), facilities in the ge¬ 

neric class “small rice mills” are the most appropriate for Indonesia. 
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NOTES 

1. Weitz-Hettelsater Engineers, “Rice Storage, Handling, and Marketing Study: Economics and 

Engineering Aspects” (Kansas City, Mo., 1972). 

2. Timmer, “Employment Aspects of Investment in Rice Marketing in Indonesia,” Food Re¬ 

search Institute Studies in Agricultural Economics, Trade, and Development 11, no. 1 (1972). 

3. Another distributional issue that neither CCSS nor I have treated is nutrition. The primary 

source of the B-vitamin complex for the poorer half of the population is the bran left on hand- 

pounded rice. A complete shift to the white rice made possible by well-operated small rice mills 

could easily result in serious vitamin deficiencies that could be offset only by a fairly expensive 

vitamin fortification program. I have no way of knowing how these costs would compare with the 

gains already cited nor with the wage losses cited by CCSS. 
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Rural Small-Scale Industry: 
Empirical Evidence and Policy 

Issues 

ENYINNA CHUTA and CARLLIEDHOLM 

The role of rural small-scale industries in providing productive em¬ 

ployment and earning opportunities has recently emerged as an im¬ 

portant research concern in development economics and has become 

a hotly debated topic among policy makers and international donor 

agencies.1 This heightened interest has paralleled the increased international con¬ 

cern for equity and employment objectives and the growing realization that the 

large-scale urban industrialization strategies of the 1960s generally failed to solve 

the problems of underemployment and poverty. Moreover, empirical research has 

begun to demonstrate that small rural manufacturing enterprises have been sub¬ 

stantially underreported in official publications and that these smaller firms might 

be more effective vehicles for meeting a country’s growth and equity objectives 

than their larger-scale urban counterparts. 

In spite of the importance of this topic, there have been few analytical or empiri¬ 

cal studies of small rural industries. The World Bank (1978a), for example, con¬ 

cluded that “there is little concrete evidence” on many of the important characteris¬ 

tics of these activities. As a result, policy makers and planners charged with the 

formulation of policies and programs to assist rural small-scale industry in the 

Third World are often forced to make decisions that are “unencumbered by 

evidence.” 
The purpose of this paper is to fill the gap in the literature on rural industries in 

the Third World. We shall begin with a descriptive profile of rural industries and 

then examine the role of rural small-scale industries in development. In the final 

section we shall discuss major policy and program issues. 

Enyinna Chuta is dean, School of Management Sciences, University of Maiduguri, Yola, Nigeria. 

Carl Liedholm is professor of economics and agricultural economics, Michigan State University. 
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DESCRIPTIVE PROFILE 

Rural industries, which include manufacturing, processing, and repair ac¬ 

tivities, form one component of a larger set of rural nonfarm activities. Commerce, 

services, construction, and transport are also important activities within the rural 

nonfarm sector. Although these activities fall outside the purview of this paper, the 

overall importance of the rural nonfarm sector needs to be examined briefly at the 

outset, in order to place the discussion of rural industry in a proper perspective. 

Overall Magnitude 

Just how significant are rural industries and other nonfarm activities in develop¬ 

ing countries? The evidence available from national censuses and various regional 

and rural surveys indicates that nonfarm activities provide an important source of 

primary rural employment in developing countries. In the vast majority of the 

eighteen developing countries where relatively recent data on the subject are avail¬ 

able, one-fifth or more of the rural labor force is primarily engaged in nonfarm 

activities (table 1). Although the rural nonfarm percentage ranged from 14 percent 

to 49 percent, in over three-quarters of the countries the percentage fell between 19 
percent and 28 percent. 

TABLE 1 
PERCENTAGE OF THE RURAL LABOR FORCE WITH PRIMARY EMPLOYMENT IN 

RURAL NONFARM ACTIVITIES 

Country Year Coverage 

Percentage of Rural 
Labor Force Primarily 
Employed in Nonfarm 

Sector (%) 

Guatemala 1964 All rural 14% 
Thailand 1970 All rural 18 
Sierra Leone 1976 Male-rural 19 
South Korea 1970 All rural 19 
Pakistan 1970 Punjab only 19 
Nigeria 1966 Male—3 districts. Western State 19 
India 1966 All rural 20 
Uganda 1967 Four rural villages 20 
Afghanistan 1971 Male—Paktia Region 22 
Mexico 1970 All—Sinaloa State 23 
Colombia 1970 All rural 23 
Indonesia 1971 All rural 24 
Venezuela 1969 All rural 27 
Kenya 1970 All rural 28 
Philippines 1971 All rural 28 
W. Malaysia 1970 All rural 32 
Iran 1972 All rural 33 
Taiwan 1966 All rural 49 

Source: Chuta and Liedholm 1979. 
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The figures provide a minimal estimate of the magnitude of primary employ¬ 

ment in nonfarm activities in rural areas. First, they generally reflect the employ¬ 

ment characteristics of the rural villages with populations below five thousand; if 

the larger rural towns were included, the rural nonfarm percentage would likely be 

larger.2 Second, there are certain measurement errors that cause systematic under¬ 

counting of nonfarm activities. In some African countries rural respondents will 

report farming to be their main occupation even if they engage in this activity only 

part-time. In addition, women’s participation in nonfarm activities is often sub¬ 

stantial, but frequently it is not measured or included in labor-force figures. In 

Honduras, for example, one study revealed that over 60 percent of the rural indus¬ 

trial entrepreneurs were women, a fact not reflected in the country’s official statis¬ 

tics (Stallmann and Pease 1979). 

These primary employment statistics also understate the magnitude of rural non¬ 

farm activities, because they fail to reflect those farmers who engage in nonfarm 

activities on a part-time or seasonal basis. Data on secondary employment are not 

generally available for most countries. The limited evidence indicates that 10-20 

percent of the rural male labor force undertakes nonfarm work as a secondary oc¬ 

cupation. In western Nigeria, for example, 20 percent of the rural males engaged in 

nonfarm work on a part-time basis, while in Sierra Leone, Afghanistan, and Korea 

the figures were 11 percent, 16 percent, and 20 percent, respectively (Chuta and 

Liedholm 1979). 

There are significant monthly variations in the amounts of rural farm and non¬ 

farm employment over the agricultural cycle. Farm and nonfarm employment 

move in opposite directions. There is no period when nonfarm employment disap¬ 

pears; thus, nonfarm employment does compete somewhat with farm employment 

during periods of the peak agricultural demand for labor. Data from Nigeria reveal 

that the peak in nonfarm labor use is nine times the use in the slack periods (Nor¬ 

man 1973). The fluidity of labor between a number of activities on a seasonal basis 

is thus a striking feature of rural households. 

In summary, rural industries and other rural nonfarm activities appear to provide 

a source of primary or secondary employment for 30-50 percent of the rural labor 

force in developing nations.3 Consequently, in terms of employment, nonfarm ac¬ 

tivities are quantitatively an important component of the rural economy that should 

not be overlooked in the design of rural development policies or programs. 

In view of the magnitude of rural nonfarm employment, it is not surprising that 

rural industries and other nonfarm activities also provide an important source of 

income for rural households. Although data on rural incomes are generally lacking 

for most countries, evidence from those countries where information is available 

indicates that nonfarm earnings account for over one-fifth of total rural household 

income. Indeed, in Sierra Leone, where a detailed rural household survey was 

recently undertaken, nonfarm income was found to provide 36 percent of rural 

household income, while in Taiwan the comparable figure was 43 percent (Chuta 

and Liedholm 1979). 
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Composition 

What are the most important types of activities within the rural nonfarm sector? 

In most developing countries, rural industries, rural commerce, and rural services 

tend to dominate. For the nine countries for which the required data are available, 

rural industry accounts for 22-46 percent of total nonfarm employment, rural 

commerce ranges from 11 percent to 35 percent, while rural services range from 10 

percent to 50 percent.4 Other nonfarm activities, such as construction, transport, 

and utilities, generally account for less than 25 percent of rural nonfarm employ¬ 

ment (see Chuta and Liedholm 1979 for more details). 

The relative importance of rural industrial activity as a component of the rural 

economy may appear surprising. Even more surprising, perhaps, is how important 

rural industries appear when compared with urban industries in many developing 

countries. Indeed, there is evidence that employment in small rural industrial en¬ 

terprises typically exceeds that in large urban industrial firms (Liedholm and Mead 

1987). In Sierra Leone 86 percent of the total industrial-sector employment and 95 

percent of the industrial establishments were located in rural areas (Chuta and 

Liedholm 1985). The percentage of rural industrial employment in other countries 

ranged from 70 percent in Bangladesh (Bangladesh Institute of Development Stud¬ 

ies 1979) to 67 percent in Jamaica (Davies et al. 1979) and 63 percent in Malaysia 

(World Bank 1978b). These figures may actually understate the true magnitude of 

rural industrial activity, because country censuses often fail to pick up the very 

small rural enterprises. A rural industry survey in Honduras (Stallmann and Pease 

1979) found that rural industrial employment had been underestimated in Hon¬ 

duras by almost one-half. A similar survey in Bangladesh indicated that in one 

rural district the number of rural industrial firms was twenty times greater than 

indicated by the official statistics (Ahmed, Chuta, and Rahman 1978). 

Within rural industries there is a surprising diversity of activities. The most im¬ 

portant activity in the majority of countries appears to be clothing production, fol¬ 

lowed by woodworking, metalworking, and food processing. Clothing production, 

for example, accounted for 53 percent of the rural manufacturing employment in 

Sierra Leone, 41 percent in Korea, 24 percent in Taiwan, 32 percent in western 

Nigeria, and 52 percent in rural Bangladesh (Chuta and Liedholm 1979). 

Size 

What is the average size of these rural industries? The available empirical evi¬ 

dence is limited, but it does indicate that the vast majority of rural industrial ac¬ 

tivities are undertaken by very small “micro” firms, which have fewer than ten 

workers.5 In Sierra Leone the average rural industrial firm employed 1.6 workers, 

and 99 percent of the firms employed fewer than 5 individuals (Chuta and Liedholm 

1985). In rural Jamaica (Davies et al. 1979) the average rural industrial enterprise 

engaged 1.8 workers. The results of a similar survey undertaken in rural Honduras 

(Stallmann and Pease 1979) revealed that 59 percent of the industrial firms were 

one-person endeavors and that 95 percent employed fewer than 5 workers. These 
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findings indicate that most rural enterprises are very small and thus may be poten¬ 

tially an important target group for policy makers concerned with the rural poor. 

Growth Potential 

Finally, in a dynamic sense, do rural industries decrease as rural incomes rise 

and opportunities for trade increase? On this issue there has been a divergence of 

views. The issue was sparked by the 1969 paper “A Model of an Agrarian Economy 

with Nonagricultural Activities,” by Stephen Hymer and Stephen Resnick. The 

authors develop a model of the rural economy in which rural industrial and other 

nonfarm activities, denoted as Z goods, are hypothesized to decline as rural in¬ 

comes rise and opportunities for trade increase. Resnick, in a subsequent article 

(1970), provided empirical evidence for the contention by tracing the decline of 

rural industry in Burma, the Philippines, and Thailand from 1870 to 1938. Com¬ 

prehensive times series data were not available, however, and Resnick was forced 

to rely on fragments of evidence from various sources. Consequently, the results of 

the study, while interesting, cannot be considered conclusive. 
The empirical evidence available for more recent periods indicates that in the 

aggregate, rural industrial and other nonfarm employment and output have been 

increasing, rather than decreasing, with development (see Liedholm and Kilby 

1989 for details). Although much of the available evidence is anecdotal or episodic, 

some time series data are available for countries such as the Philippines (Anderson 

and Khambata 1981), Sierra Leone (Chuta and Liedholm 1982), and India (Little, 

Mazumdar, and Page 1987). These data indicate that employment growth in indus¬ 

trial establishments tends to be directly related to the size of the locality (Liedholm 

and Parker 1989). Thus, there is a gradual shift in the locus of activity over time 

from smaller villages to larger regional towns. There are also important variations 

in growth by firm size. Data from India (1961-71) and Sierra Leone (1974-80) 

indicate that a direct relationship exists between growth rates and firm size 

(Liedholm and Mead 1987). In both countries, the growth in the number of rural 

industrial firms is highest in the 10-49 employee size category, for example, and 

lowest in the one-person firm category. Indeed, in Sierra Leone, the number of one- 

person rural industrial firms actually declined during the time period covered by 

the study. Moreover, in terms of firm expansion, recent evidence suggests that rela¬ 

tively few rural “micro” enterprises, particularly in Africa, graduate through the 

size structure; most remain “micro” firms (Liedholm and Parker 1989). 

There are also variations in the growth performance by type of rural industry. 

The available evidence indicates that tailoring, dressmaking, furniture making, 

baking, and rice milling have all continued to grow in importance even after large- 

scale domestic factory production in these subsectors has begun. Shoe production, 

leather production, and pottery making appear to have generally declined in impor¬ 

tance.6 A mixed record appears for blacksmithing and for spinning and weaving.7 

The kinds of activities undertaken by some of the important artisan groups have 

also been evolving. In some countries, for example, rural blacksmiths, who pre¬ 

viously were primarily engaged in the production or servicing of hand tools, now 
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also produce or service animal-drawn or mechanized farm equipment and irriga¬ 

tion equipment (Liedholm and Kilby 1989; Child and Kaneda 1975). Moreover, 

several newer types of artisan activities, such as bicycle, auto, and electrical repair, 

have grown particularly rapidly in recent years. These newer activities reflect the 

increasing service orientation of many artisan activities as incomes and urban fac¬ 

tory production increase. In addition, certain types of craft-oriented artisan ac¬ 

tivities designed for the international market, such as gara (tie-dyed) cloth in Sierra 

Leone (Chuta and Liedholm 1985) and woodcarving in Haiti (Haggblade, Defay, 

and Pitman 1979), have also been growing rapidly in certain countries. Finally, a 

few “modern” factory activities, some of which have emerged from small enter¬ 

prises such as metal-working factories in India (Berna 1960) and cement block 

production and essential oils (luxury perfume) production in rural Haiti 

(Haggblade, Defay, and Pitman 1979), have also begun to increase in importance.8 

Recognizing these differential growth patterns is important in the design of pro¬ 

grams and policies for rural industry. Government policies, particularly with re¬ 

spect to large, modern industries and agriculture, influence growth patterns of in¬ 

dividual activities within each country.9 Although some new rural industrial 

activities will emerge, the sheer magnitude of existing informal artisan activities in 

most countries indicates that any major transformation will take many years to 

complete. Stewart (1972) has estimated that it will take several decades before the 

“formal” sector will begin to absorb even the additions to the labor force in most 

developing countries. Consequently, attention must continue to be directed to¬ 

wards enhancing the types of activities represented in the existing structure of rural 

enterprises, even if, in the longer run, many of them will eventually decline in 
importance or disappear.10 

DETERMINANTS OF THE ROLE OF RURAL INDUSTRY 

What are the main determinants of both future and existing patterns of rural 

industrial employment and income? These can be usefully understood by focusing 

on the set of factors influencing the demand for and supply of these activities. 

Demand Prospects 

Several important issues relate to the nature of the demand for the goods and 

services produced by rural industries. One crucial issue, on which there has been a 

divergence of opinion, is whether the demand for these activities increases as rural 

incomes increase. Hymer and Resnick (1969) have argued that rural industrial ac¬ 

tivities produce inferior goods, that is, that the demand for them would be expected 

to decline as rural incomes rise. Mellor (1976), Chuta and Liedholm (1979), and 

various International Labour Office missions (1972,1974), on the other hand, have 

contended that there is a strong, positive relationship between income and the de¬ 

mand for these activities. Recent research, based on analyses of household expen¬ 

diture surveys in Asia and Africa, however, provides support for the latter position 

(King and Byerlee 1978; Liedholm and Kilby 1989; Haggblade and Hazell 1989). 

Another demand-related issue is whether there are strong backward and forward 
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linkages between rural industrial activities and other sectors of the economy, par¬ 

ticularly agriculture. Hirschman (1958) has contended that linkages between agri¬ 

culture and other sectors are quite weak,11 while others, such as Mellor (1976) and 

Johnston and Kilby (1975), have argued that the linkages between rural industries 

and agriculture, in particular, are or could be potentially very strong. The available 

empirical evidence indicates that these linkages are quite important. Their magni¬ 

tude is related to the size distribution of farms and the type of agricultural strategy 

adopted. The capacity among small producers for “idiosyncratic design adapta¬ 

tion” to meet the equipment and tool needs of small farmers is particularly notewor¬ 

thy (Liedholm and Kilby 1989). Rural industries are influenced by the pattern of 

agricultural growth and can themselves influence the course and rate of agricultural 

development. Finally, there is some empirical and analytical evidence that the in¬ 

ternational market is an important component of demand for certain types of rural 

industrial products (see Chuta and Liedholm 1979). 

Supply Factors 

With respect to supply, the key issue is whether rural small-scale industrial firms 

in developing countries are efficient users of economic resources, particularly 

when compared with their larger-scale, urban counterparts. Both partial and com¬ 

prehensive measures of economic efficiency have been used in attempting to an¬ 

swer this question. 

The labor-capital (labor intensity) and the output-capital (capital productivity) 

ratios are the economic efficiency measures most frequently used in empirical 

studies. These partial efficiency measures are based on the assumption that labor is 

abundant and capital is the only scarce resource. Virtually all the aggregate and 

most industry studies reveal that small-scale industries generate more employment 

per unit of scarce capital than do their larger-scale counterparts. The available evi¬ 

dence on relative capital productivities is somewhat limited and more mixed (Lit¬ 

tle, Mazumdar, and Page 1987; Liedholm and Mead 1987). 

Only a few studies have used one of the analytically more correct comprehensive 

economic efficiency measures, in which all scarce resources are included in the 

analysis and are evaluated at “shadow” or social prices that reflect their scarcity 

values in the economy. The findings of such studies are mixed. Moreover, rural 

industries are rarely examined explicitly in these analyses. 

To assist in filling this void, Liedholm and Kilby (1989) used a social benefit- 

cost analysis to compare the relative efficiency of small rural manfacturing enter¬ 

prises with their larger-scale urban counterparts in Sierra Leone, Honduras, and 

Jamaica. The ratio of the enterprise’s value added to the cost of its capital and 

labor, both valued at their shadow or “social” prices, was used to measure eco¬ 

nomic efficiency. The primary data were generated from detailed small-scale in¬ 

dustry surveys, in which hundreds of rural firms in each country were interviewed 

twice weekly over a twelve-month period to obtain daily information on revenues 

and costs.12 The information on the large-scale enterprises was obtained from the 

worksheets used to construct the industrial censuses. Among the industry groups 

examined were baking, wearing apparel, shoes, furniture, and metal products. 
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The key finding from this three-country analysis was that the small rural man¬ 

ufacturing enterprises were found to use fewer resources per unit of output than 

their larger-scale counterparts in a majority of the industry groups considered. In 

over two-thirds of the industrial groups examined, the social benefit-cost ratios of 

the small rural firms not only exceeded one, but also were greater than the compar¬ 

able ratios for the large-scale firms in those particular industries and countries. 

These findings, while not conclusive, do indicate that in several lines of activity 

small rural industries are economically viable. 

The efficiency of individual rural firms, however, varies by their production 

characteristics, particularly their size, input composition, and location. A review 

of various rural industry surveys (Liedholm and Mead 1987) reveals some impor¬ 

tant patterns. The rural firms most likely to be economically efficient tend to pos¬ 

sess a number of characteristics, many of which can be discerned on the basis of 

ocular evidence. Such firms generally use hired workers, operate in workshops 

away from the home, operate in localities with more than 2,000 inhabitants, and 

are involved in selected product lines with better economic prospects, such as tiles, 

furniture, baking, and repair activities. A particularly striking finding is that the 

one-person rural firms are frequently on the margin of economic viability. Judi¬ 

ciously and cautiously applied, such indicators can provide the analyst with useful 

insights into those types of rural industries most likely to be economically viable. 

MAJOR POLICY AND PROJECT ISSUES 

Given the favorable characteristics of rural industries with respect to employ¬ 

ment, income generation, and income distribution issues, many governments are 

showing increasing interest in incorporating these activities into their development 

strategies. Governments can assist these enterprises by general policy measures 

that affect the environment in which rural industries operate and by providing di¬ 
rect project assistance. 

General Policy Measures 

A wide panoply of policies—ranging from those affecting capital and labor 

markets to agriculture, trade, and income distribution—affect the efficiency, em¬ 

ployment, and size distribution of enterprises in the rural economy. The overall 

policy environment in most countries, however, is not neutral with respect to firm 

size and location and is typically biased against small rural industries (Haggblade, 

Liedholm and Mead 1986). Consequently, great care must be exercised in policy 

selections, as many government actions seemingly unrelated to rural industrial ac¬ 
tivities can inadvertently have adverse effects on them. 

Factor-Price Distortions 

Policies that result in input price distortions, for example, have significant, 

though often unintended, negative effects on rural industries. Two of the major 

sources of input price distortions, interest and tariff rates, will be discussed here. 
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With respect to interest rates, two distinct capital markets—the “formal” and 

the “informal”—exist in most developing countries.13 Banks and similar institu¬ 

tions constitute the formal market, while moneylenders, raw material suppliers, 

and purchasers constitute the bulk of the informal market. Interest rates vary 

widely between the two. Official interest rates, where government-imposed ceil¬ 

ings frequently exist, generally run from 10 percent to 20 percent, while the non¬ 

official rates are frequently 100 percent or more (see Chuta and Liedholm 1979). 

Particularly under inflationary conditions, the formal real rates become very low, 

sometimes negative. Thus, not surprisingly, banks have tended to lend only to the 

established, large-scale firms, which may appear to the banks to involve lower risks 

and lending costs. Most of the recipients are urban-based, and their operations have 

tended to become more capital-intensive than they would have been had they been 

forced to borrow at the opportunity cost of capital. The removal of interest rate 

ceilings can constitute a step towards ensuring that interest rates for borrowers of 

all sizes more closely approximate the opportunity cost of capital. 

The import duty structure can also be an important source of differential treat¬ 

ment for urban large-scale industries compared with rural small-scale industries. 

For most developing countries, import duties are lowest for heavy capital goods 

and become progressively higher through intermediate and consumer durable 

goods categories. Yet, many items classified as intermediate or consumer goods in 

tariff schedules are capital goods for rural small-scale firms. In Sierra Leone the 

sewing machine, an important capital item for tailoring firms, was classified as a 

luxury consumer good and taxed accordingly (Chuta and Liedholm 1985). 

Further escalating the distortion in capital cost is the frequent practice of grant¬ 

ing concessions or even total waivers of import duties on capital goods or raw mate¬ 

rials for specified periods as an inducement for industrial development. In some 

cases, small firms may technically qualify for similar consessions but may be un¬ 

aware of this opportunity or, even when they are aware, may find the process so 

complicated and time-consuming that it is not economic for them to exercise the 

option. In many other cases small firms do not even qualify. 

Other Policy Measures 

Government policies with respect to infrastructure, industry, and agriculture 

also have important indirect effects on the expansion of rural industrial employ¬ 

ment and income opportunities. Because of the strong linkages between agri¬ 

cultural and rural industrial activities, agricultural policies and programs, in par¬ 

ticular, have a strong influence on rural small-scale enterprises. The analyses in the 

earlier section of this paper revealed that the primary demand for most rural indus¬ 

trial goods and services stems from the agricultural sector and that this demand is 

transmitted through both income and production linkages. Since the available evi¬ 

dence indicates that the rural households’ income elasticity of demand for rural 

industrial goods is positive and that agriculture generates the largest share of rural 

incomes, policies designed to increase agricultural output and/or income have an 

important indirect effect on the demand for these activities. Consequently, govern- 
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ment actions ranging from improvements in the terms of trade between agriculture 

and the larger-scale urban sector to specific investment programs and policies de¬ 

signed to increase, directly or indirectly, agricultural production and income can 

generate an increased demand for a wide array of rural industrial goods and 

services. 
The nature and composition of these agricultural policies and programs should 

also be considered, however, since they can have important, differential effects on 

the demand for products from rural industries. There is some evidence that higher- 

income rural residents have a somewhat lower income elasticity of demand for 

rural industrial products than do lower-income individuals, the majority of whom 

are small-scale farmers (see King and Byerlee 1978; Haggblade and Hazell 1989). 

Moreover, the agricultural inputs, such as tractors and fertilizers, used by large- 

scale, high income farmers are less likely to be produced in rural localities than are 

the inputs used by the small-scale farmers (see Johnston and Kilby 1975).14 Conse¬ 

quently, policies and programs designed to benefit a larger number of small-scale, 

low-income farmers are likely to generate a larger demand for rural industrial ac¬ 

tivities and services than those designed to benefit a few larger-scale farmers. 

These differential effects on rural industrial activities must be recognized when 

designing agricultural policies or rural development strategies. 

Direct Project Assistance 

Projects rather than policy reforms have been the primary vehicle used to date by 

governments and international donor agencies for fostering rural enterprise 

growth. Small rural enterprises are difficult targets to reach through direct project 

assistance, however. The firms are numerous, widely dispersed and not easy to 

assist in a cost-effective manner. Indeed, virtually all rural enterprise surveys re¬ 

veal that only a tiny fraction of the entrepreneurs have heard of the programs in¬ 

tended for them and even fewer have been aided by them. These same studies indi¬ 

cate that the constraints facing such firms and thus the types of direct assistance 

needed vary from industry to industry and from country to country. The major 

types of direct project assistance used to promote rural industries include a broad 

spectrum of interventions: credit, technical, management, and marketing as¬ 

sistance and the provision of common facilities, usually industrial estates. 

Financial Assistance 

Credit assistance is one of the most frequently used mechanisms to aid rural 

small-scale industries. An important issue in the design of such assistance is deter¬ 

mining the extent of effective demand for this credit by rural industries. Some 

evidence appears to indicate that this demand is quite sizable. Rural entrepreneurs, 

for example, when asked directly to identify their greatest assistance needs and 

greatest perceived bottleneck, will usually list credit and capital first (see Kilby, 

Liedholm, and Meyer 1984). There is also evidence that for many types of rural 

industrial enterprises the rates of return on existing capital are substantial. These 
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high rates of return indicate that the potential demand for credit could be quite 
large. 

Yet, other evidence indicates that the rural industrial enterprises’ demand for 

credit may be less extensive than indicated above. Detailed analyses undertaken in 

Sierra Leone (Chuta and Liedholm 1985) and Kenya (Harper 1978) revealed that 

although entrepreneurs perceived the lack of credit to be the crucial bottleneck, 

other problems, such as inadequate management or raw material procurement dif¬ 

ficulties, proved to be the crucial basic constraints facing many small enterprises. 

Unless these other difficulties are recognized and dealt with, the simple provision 

of credit could, at a minimum, be wasteful and could actually harm rural industrial 

enterprises by inducing overcapitalization. 

Another demand issue relates to the composition of the credit demand from rural 

industrial enterprises. In particular, is the credit demand primarily for fixed or 

working capital? The composition of credit demand does appear to vary somewhat 

depending on the size and type of rural industrial enterprise. For the smallest enter¬ 

prises, which account for the bulk of the sector, the primary credit demand appears 

to be for working capital (see Kilby, Liedholm, and Meyer 1984 for more details on 

working capital). It is important to ascertain how much of the apparent working 

capital demand is simply a manifestation of some other problem, such as a raw 

material shortage, inadequate management, or a lack of demand for final products. 

An important supply issue centers on determining the appropriate channel for 

providing financial services to rural industries. In most developing countries, for¬ 

mal credit institutions such as commercial banks, specialized small enterprise 

banks, specialized divisions of development banks, credit unions, and cooperative 

and worker banks have typically been used to channel funds to these enterprises. 

Although such devices as rediscounting facilities, guarantees, and ear-marked 

funds are frequently introduced to entice these “formal” institutions into expanding 

their lending to rural industrial enterprises, it is not yet clear that these induce¬ 

ments have been successful in significantly expanding the amount of formal credit 

available to these enterprises, particularly the smaller ones.15 Indeed, the vast ma¬ 

jority of these rural industries have never even applied for funds from formal credit 

institutions.16 Most of their capital is obtained from family or internal sources. 

Several innovative credit schemes, however, appear to have been quite success¬ 

ful in providing financial resources to even the smallest rural enterprises. Among 

them are the Grameen Bank in Bangladesh (Hossain 1988) and the BKK project in 

Indonesia (Goldmark and Rosengard 1983). There are several characteristics com¬ 

mon to such schemes. First, loans are provided primarily for working capital rather 

than for fixed capital. Second, loans are screened in locally based institutions on 

the basis of the borrower’s character. Third, loans are initially made for small 

amounts and for short periods to encourage and facilitate high repayment rates. 

Since these lending practices are closely akin to those of the informal credit institu¬ 

tions, it would appear that the nearer banks and other formal institutions can come 

to the operating procedures of informal lenders, the more likely it is that they will 

be successful in making loans to small producers (Liedholm and Mead 1987). Yet, 
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no single delivery system has emerged as a solution for providing credit to the wide 

array of rural industries. Indeed, rural industries may derive greater long-term 

economic and social benefits from the development of sound rural financial mar¬ 

kets than from specialized, rural industry lending schemes.17 

Nonfinancial Assistance 

Nonfinancial direct assistance to small enterprises involves the delivery of such 

things as technical, managerial, marketing, and infrastructure inputs. It is fre¬ 

quently argued that the rural firm’s demand for such service is generally quite small 

and that a large volume of resources ends up being concentrated on a relatively 

limited clientele. 

A review of the limited number of nonfinancial assistance projects indicates that 

most were not particularly successful in terms of benefit-cost analysis (see 

Liedholm and Mead 1987). Nevertheless, some were successful, and these pos¬ 

sessed several common characteristics. First, the projects addressed situations 

where a single “missing ingredient” needed to be supplied to the firm rather than an 

integrated set of multiple ingredients (see Kilby 1979). An implication of this find¬ 

ing is that projects assisting existing firms are more likely to be successful than 

those attempting to establish new firms. Second, the successful projects were in¬ 

dustry and task specific. Third, before these projects or schemes were launched, 

prior surveys were undertaken to uncover the demand for the activity and the num¬ 

ber and type of “missing ingredients.” Finally, successful projects tended to be 

built on proven existing institutions, even informal ones. 

SUMMARY 

International donor agencies and the governments of many developing nations 

have recently begun to devote increased attention to a previously neglected compo¬ 

nent of the rural economy, rural industries. The accumulating empirical evidence 

indicates that these activities not only generate a significant amount of rural em¬ 

ployment and output but also provide an important source of income for rural 

households. Moreover, there is mounting evidence that several kinds of rural in¬ 

dustries may be more economically efficient than their larger-scale urban counter¬ 

parts. With judicious governmental policies and carefully formulated direct as¬ 

sistance measures, the contribution of rural industries in providing employment 

and income to rural households can be significantly enhanced. 

NOTES 

1. India and China, two countries with relatively long experience in rural industrialization, began to 

introduce policies and programs to foster village and cottage industries in the 1950s. In India, cottage or 

household-type industries, which generally employed traditional technologies, frequently stressed the 

goal of absorbing surplus labor; these enterprises were frequently protected and subsidized and were 

not always closely linked with local demands or the agricultural sector. In China, communally 
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organized industries using improved techniques were designed to meet local demands and were gener¬ 

ally closely linked to the agricultural sector (see Gupta 1980). 

2. See, for example, the evidence cited in World Bank 1978a. The dividing line between “rural” and 

“urban” is arbitrary, particularly in census data collected in most countries. The boundary lines are 

often framed in terms of urbanization characteristics rather than minimum size or occupational struc¬ 

ture; consequently, settlements of a few thousand are often classified as “urban.” The United Nations 

includes localities with fewer than twenty thousand inhabitants in its definition of “rural areas.” This 

broader definition, which includes small- and medium-sized towns, is used in this paper. Haggblade 

and Hazell (1989), in a recent review of population census data for 43 countries, report that rural non¬ 

farm enterprises account for 14 percent of primary employment in rural Africa, 26 percent in rural Asia, 

and 28 percent in Latin America; these figures are based on official census definitions of rural, which 

typically include only rural locations with 5000 inhabitants or less. When rural towns are included 

(none exceeding 250,000), the rural nonfarm percentages rise to 19 percent, 36 percent, and 47 percent, 

respectively. 

3. There is evidence that the figure may be as high as 50 percent in some countries. Luning (1967), 

in a survey of villages in northern Nigeria, reports that 48 percent of the employed males engaged either 

full- or part-time in rural nonfarm activities, while Norman (1973) reports that in the same area 47 

percent of male labor time was devoted to these activities. 

4. Agricultural processing and marketing activities are reflected in these figures; fishing and live¬ 

stock activities are not. See Chuta and Liedholm 1979 for more details. 

5. “Small-scale” is not a precisely defined concept. At least fifty different definitions are used in 

seventy-five countries (see, for example, Staley and Morse 1965). As a working definition for this paper, 

“small-scale” includes those establishments employing fewer than fifty persons, while “micro” enter¬ 

prise includes those with less than ten workers. 

6. Additional evidence on the decline of these particular activities is found for India (Prasad 1963), 

Ethiopia (Karsten 1972), and Burma (Resnick 1970). 

7. Spinning and weaving have declined in the Philippines and Sierra Leone but have increased, since 

Independence, in India. 

8. For an excellent listing of the types of “modem” small enterprises, both urban and rural, likely to 

increase in importance see Staley and Morse (1965, 97ff.) Locational, process, and market influences 

are stressed. 

9. In India handloom production declined from 1901 to 1947 under colonial rule (Prasad 1963, table 

14) but increased after Independence with government encouragement. 

10. Investments in most “informal” rural enterprises, for example, would be fully amortized within 

ten to twenty years. 

11. Two reasons why Hirschman perceived few linkages were: (1) he implicitly was using a two- 

sector model in which all rural activities are labeled “agriculture”; and (2) he was writing in the context 

of a technologically stagnant agriculture. 

12. For data on the profits and productivity of small-scale industries in other countries see Liedholm 

and Mead 1987. 

13. See Adams and Vogel, chapter 21, in this volume, eds. 

14. Small-scale farmers are also more likely to use primarily smaller rural-based agricultural pro¬ 

cessing establishments, while large-scale farmers might be expected to make more use of larger-scale 

urban-based processing plants. 

15. For a review of alternative institutional arrangements see Kilby, Liedholm and Meyer 1984. 

16. In Haiti, 94 percent had never applied (Haggblade, Defay, and Pitman 1979), while in Sierra 

Leone the figure was 96 percent (Chuta and Liedholm 1985). 

17. See chapter 21 in this volume. 
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Reflections on Land Reform 
and Farm Size 

HANS P. BINS WANGER and MIRANDA ELGIN 

INTRODUCTION 

Land reform gives poor people ownership rights or permanent 

cultivation rights to specific parcels of land. It makes sense when it 

increases their income, consumption, or wealth. And it fails if their 

consumption does not increase—or is reduced. 

The Zamindari Abolition Act for Eastern India and the postwar land reforms in 

Iran, Japan, and China are outstanding examples of successful land reforms. 

China’s creation of family farms from collectives—under the household responsi¬ 

bility system—in 1978 and the Philippines’ tenancy reform in 1972 are other ex¬ 

amples of successful land reforms. Neither provided ownership rights to the 

farmers or tenants, but they did provide permanent cultivation rights; and by fixing 

ceilings on rents, they gave farmers a portion of the land rent. Under both of these 

reforms, agricultural productivity started to grow faster. Between 1978 and 1984 

output in Chinese agriculture increased by 61 percent. Otsuka’s study (1988) of the 

impact of the 1962 Philippines Land Reform Code and its implementation in 1973 

concludes that the reform has successfully broken up large ownership holdings. 

The result has been greater social equity and higher agricultural productivity, as 

tenants adopt the modern seed technology. 

Another success is Kenya’s Land Settlement program in the 1960s. Soon after 

independence, with funding from the British, the government bought large estates 

from white farmers, subdivided the land into small farms, and redistributed them 

to the African farmers. Incomes and productivity shot up almost immediately. 

By contrast, Algeria’s nationalization of French estates in 1964 created large 

cooperative farms that gave few direct incentives to workers. The state retained 

ownership of the land and appointed managers to run the farms. It paid cooperative 

members what amounted to a wage, giving them neither ownership nor cultivation 
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rights. Consequently, the real rate of growth in agriculture fell from 1 percent a year 

in the 1960s to 0.2 percent in the period 1969/71 to 1978/80 (Cleaver 1982). 

Today, in recognition of this failure, the Algerian government is reforming the 

state farm sector. Under its 1987 land reforms, the government dismantled the state 

farms—which had about 60 percent of the country’s agricultural potential—and 

replaced them with about 25,000 newly formed collectives. These new collectives 

give permanent and inheritable cultivation rights to groups and individual house¬ 

holds. But the sudden switch in policy has yet to convince farmers of the perma¬ 

nency of their new land rights. And the lack of government guarantees in the law 

may mean that investments and the maintenance of land improvements will remain 

suboptimal. 

WHY DOES LAND REFORM MAKE ECONOMIC SENSE? 

If efficient small farms replace inefficient large farms, there is a benefit. But if 

smaller farms are not as efficient, there is a loss. Berry and Cline (1979) have 
shown that, in many countries, productivity is higher on small farms than larger 

farms (table 1). However, many question whether these findings really mean that 

transfers of land from large to small farms increase output. Some critics have tried 

to show that the observed differences in efficiency disappear when differences in 

land quality are accounted for, arguing that larger farms often are on poorer quality 

land. Bhalla (1983) used the Indian Fertilizer Demand Survey to try to eliminate 

the land quality differences statistically. He found that when soil quality variables 

are introduced, the inverse relationship declines for almost all the states. This de- 

TABLE 1 
PRODUCTIVITY DIFFERENCES BY FARM SIZE FOR SELECTED COUNTRIES 

Farm Sizea 
(Hectares) Northeast Brazilb Punjab, Pakistanc Muda, Malaysiad 

Small farm 563 274 148 

(10.0-49.9) (5.1-10.1) (0.7-1.0) 

Largest farm 100 100 100 

(500 + ) (20 + ) (5.7-11.3) 

Source: Berry and Cline 1979. 
a 100 = largest farm size compared with second smallest farm size. Second smallest farm size used in 

calculations to avoid abnormal productivity results often recorded for the smallest plots. 
b Table 4-1, Berry and Cline 1979. Northeastern Brazil, 1973: Production per Unit of Available Land 

Resource, by Farm Size Group (p. 46). Index taken using average gross receipts/area for size group 2 
(small) and 6 (large), averaged for all zones excluding zone F, where sugarcane and cocoa plantations 

skew productivity average for large farms. 
c Table 4-29. Relative Land Productivity by Farm Size: Agricultural Census and FABS Survey-based 

Estimates Compared, 1968-69 (p. 84). Index taken using value added per cultivated acre for second 

smallest size group and largest. 
d Table 4-48. Factor Productivity of Muda River Farms by Size, Double Croppers, 1972-73 (p. 117). 

Index taken from value added in agriculture/relong (0.283 ha = 1 relong). 
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cline is observed for both the magnitude and the significance of the coefficient for 

land. Kutcher and Scandizzo’s (1981) similar work in Northeast Brazil shows that 

productivity differences between large and small farms do decline, but that they do 

not disappear. Even after adjusting for the proportion of farmland used for crops 

and for land value, they still came up with declines in productivity with respect to 

farm size, with an average elasticity of -0.69 (excluding the humid Southeast, 

where sugarcane and cocoa plantations skew productivity in most large farms). 

Why Small Farms Are More Efficient Than Large Farms 

Binswanger and Rosenzweig’s theoretical study (1986) shows that the main rea¬ 

son for the lower productivity of large farms is that they use more hired labor than 

do smaller family farms, and family workers are cheaper and more efficient than 

hired workers. First, family members receive a share of profits and therefore have 

more incentive than hired wage workers to work for given supervision. Second, 

there are no hiring and search costs for family labor. And third, unlike hired labor, 

each family member takes a share of the risk. 

The diseconomies of scale associated with hired labor can be partly circum¬ 

vented by rental markets for land. Over the course of history, most large land 

owners have realized that family labor is cheaper than hired labor. So, rather than 

manage hired labor, they rent their land to tenants, taking advantage of the lower 

cost of family labor. Even if the optimum farm operation is small, the size of land 

holdings can be large since it is fairly simple to subdivide and rent out smaller 
holdings. 

The subdivision of plantations into small tenant farms in the southern United 

States after the Civil War illustrates this point. When cheap slave labor became 

unavailable, the Southern farmers soon found that output and incomes rose if they 

subdivided and rented out their holdings. Similarly, the Zamindars in Eastern 

India, and the landlords in China, Japan, Taiwan, and Iran all developed closely 

supervised, subdivided holdings that they rented out. The systems allowed the 

landowners to circumvent the higher labor cost of large farming operations and to 
take advantage of cheap family labor. 

Tenancy has its own incentive problems, because sharecroppers do not receive 

their marginal product. But here, too, landlords have ways to structure their con¬ 

tracts with tenants to circumvent or minimize these problems. The landlords might 

share in the cost of fertilizers and seeds, tightly supervise the operations of farms, 
and provide the tenant with credit. 

Although these ways of restructuring contracts can reduce the incentive prob¬ 

lems, they cannot overcome them. Shaban (1987) shows that in six South Indian 

villages, inputs and outputs per acre are higher on the owned plots of a mixed 

sharecropper than on fully sharecropped plots. The difference ranges between 19 

and 55 percent for inputs and is 33 percent for output. These differences may be 

upper bounds, because mixed sharecroppers have the opportunity to divert inputs 

from the sharecropped plots to their own plots. Otsuka and Hayami’s (1988) review 

shows that the difference between plots of pure sharecroppers and pure owner- 
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operators are smaller. The upshot of the long debate is that tenants are less efficient 

than owners, but not as much as expected. 

Where large landlords have used whole farm tenants on a large scale and con¬ 

stituted a hated class of absentee owners, land reform has succeeded. Land reforms 

in Iran, Japan, and Taiwan, and under the Zamindari Abolition Act in India were a 

simple transfer of the land to the former tenant. The reforms owe their success to 

the fact that the farmers knew the land, had draft animals, family labor, imple¬ 

ments, and farm management skills. Today, there are almost no such large-scale 

opportunities left. 

Collective farms suffer from the same labor disincentives as hired labor. These 

effects are often aggravated by an ideological reluctance to use piece rates and 

other output-based payment systems. In addition, households in collectives have to 

take savings and investment decisions jointly—an extremely difficult task if there 

are wide differences in preferences for consumption over time. 

The size of these disincentives can be enormous. A large proportion of Soviet 

agricultural output is produced not by the state and collective farms but by plots 

allocated to individuals. Comparing productivity on collectively and privately 

farmed plots is complicated because the product mix differs and land quality may 

not be the same. Moreover, inputs may be diverted from collectively managed 

plots to private plots. Nevertheless the productivity differences are so large as to be 

noteworthy. Private household plots in the USSR, held by 23 million families 

(Shamelev 1982), account for only 3 percent of the total sown area, but they pro¬ 

duce more than 25 percent of gross agricultural output. These private plots produce 

more than 30 percent of the country’s total meat and milk and around 60 percent of 

the fruit and vegetables (Johnson and Brooks 1983), In China, agricultural output 
rose by 61 percent between 1978 and 1984, following the introduction of the house¬ 

hold responsibility system. Data on post-1978 Chinese agricultural performance 

suggest that just over three-quarters of the measured productivity increase is due to 

change in individual incentives and the remainder to price increases to farmers. 

Decollectivization could, as it did in China, substantially increase productivity 

in, for example, the Ethiopian State farms, the Soviet Union, some Eastern Euro¬ 

pean systems, and Vietnam. The problems of resettlement or of financing a reform 

do not arise in centrally planned states, since the governments own the land, the 

farmers are present, and it is a simple matter to redistribute the land to members of 

the collectives. 

Mechanization and Productivity 

Karl Marx and his followers believed that, as in manufacturing, the economies 

of scale associated with agricultural mechanization were so large as to make the 

family farm obsolete. Without question, lumpy inputs such as draft animals or 

tractors give rise to initial economies of scale of farm holdings—that is, the aver¬ 

age costs decrease as the size of the holdings increase. And technical change im¬ 

plies that larger tractors and machines operate at lower unit costs, so optimum op¬ 

erational farm sizes will increase. 
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So, does mechanization make very small ownership holdings obsolete? No. 

Small owners can rent out their land rather than sell it—and still keep the advan¬ 

tage of owning the land to raise credit (Binswanger and Rosenzweig 1984, 1986). 

Again, tenancy makes the ownership distribution partly independent of the opera¬ 

tional distribution. So, the initial economy of scale associated with machines does 

not imply that reverse land reform is needed in areas with many small ownership 

holdings. 

Moreover, rental markets for machines can circumvent the economies of scale 

inherent in machines—but only partly. In the late nineteenth century, mechanical 

threshers in European agriculture were too large for individual farms. Since thresh¬ 

ing can be done at any time of the year, the machines would rotate between farms 

during the winter months, threshing the individual farm’s output. Similarly, today’s 

expanded use of threshers in developing countries reflects a well-developed, effi¬ 

cient rental market for threshers. Tractors are widely rented out to small farms for 

ploughing in Asia, Africa, and Latin America, but the markets are not as problem- 

free as for threshers (World Bank 1984). Rental markets are often infeasible for 

time-bound operations, such as seeding in dry climates, or harvesting where cli¬ 

matic risks are high. Farmers compete for first service and prefer to own their own 
machines. 

Rental markets for machines figure prominently in recent decollectivization 

efforts. In China, the responsibility system has generated very small farms. Some 

households specialize in renting machines to these small farms. The system as¬ 
sumes that rental markets for equipment can completely overcome the economies 

of scale inherent in large equipment. That may be over-optimistic, and some farms 

seem to be growing in size. Conversely, in Algeria, the 1987 land reforms reduced 

farm sizes from 1,000 to 80 hectares per farm. The government hoped that these 80 

hectare farms would be large enough to use a complete set of machinery. However, 

Krafft, Rogers, and Rooney (1988) suggest that without rental markets, the small 

farms cannot use the machines to full capacity. They predict that the increased 

pressure for a rental market will lead to some households or collectives switching 
out of farming and specializing in machine rentals. 

As Hanumantha Rao (1977) showed, the negative relationship between farm size 

and productivity initially disappeared with the introduction of tractors in northwest 

India. But once the size of operational holdings rose, small farms re-emerged with 

higher productivity rates than large farms. Economies of scale for machines in¬ 

crease the minimum efficient farm size, but by less than expected, because of rental 
markets. 

Modern Technology, Management, and Farm Size 

Management, like a machine, is an indivisible and lumpy input. So the need for 

management initially gives rise to economies of scale: the better the manager, the 

larger the optimal farm size. The argument goes like this: modem fertilizer, 

pesticides, credit, and marketing require modern managerial skills. Therefore op¬ 
timal farm sizes will tend to increase with technical change. 
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But too much can be made of this. Some management skills can be rented. If 

technology becomes too complex, farmers can hire private extension officers by the 

hour or the day to advise them. The training and visit (T and V) agricultural exten¬ 

sion system has been a successful way of reaching and advising small farmers on 

new technology (Feder and Slade 1984). Another solution to the management 

problem is contract farming, where large firms provide technical advice, finance, 

and marketing services to small farmers. 
Once again, however, rental markets for management and alternative contrac¬ 

tual arrangements can circumvent the lumpiness of management skills only partly: 

actual farming decisions and the supervision of labor cannot be bought in a market. 

Managers have to do these tasks themselves. Nor is there any substitution for the 

important plot-specific experience of the farmer or manager. So the minimal oper¬ 

ational size for farms may rise over time with the introduction of machines and 

other technology. 

Can Plantations Be Redistributed? 

We have just discussed why small farms are more efficient than large farms. 

Then why are there plantations—large operational farms—using permanent or 

semipermanent hired workers rather than family labor? The explanation is that for 

certain crops, economies of scale in processing and marketing are transmitted to 

the farm via the necessity of tight coordination between harvesting and processing. 

Consider the coordination between harvesting and processing. For products that 

are easily stored in raw form, such as wheat and rice, a large mill can simply buy 

the grain at harvest time in the open market and store it for milling throughout the 

year. This shows that economies of scale in processing alone are not a sufficient 

condition for plantations—explaining why plantations or contract farming for 

wheat and other foodgrains have never survived. 

In contrast with wheat, the harvesting and processing of sugarcane must be well 

coordinated. If cut cane is left unprocessed for more than 12 hours, the sugar is lost 

to fermentation. So the manager must carefully stagger the planting and harvesting 

to keep the sugar factory operating throughout a large part of the year. Some of the 

cane must be planted at sub-optimal times of the year, when farmers would be 

unwilling to do so without compensation. To get around this problem, sugar facto¬ 

ries run their own plantations, using a single manager who decides on the tradeoffs 

between the costs of growing cane and the costs of processing it. 

The coordination problems of growing and processing bananas for export are an 

extreme example. Mature bananas must be put into a cold boat within 24 hours of 

their harvest to arrest further ripening. This represents an immense challenge for 

the plantation and the shipping company. The coordination is possible if the planter 

operates a large enough number of plantations in a given area to ensure that a boat 

will get filled and if he can be sure that a boat will arrive when the bananas mature. 

So, some of the world’s largest owner-operations are banana companies whose 

holdings include dozens of plantations operated by hired managers. Local banana 
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markets, by contrast, can be served by trucks or rail. These markets are usually 

served by small owner-operators. 
Contract farming can, depending on the crop, substitute for the plantation. For 

sugarcane, contracting with small farmers is widespread throughout India, Thai¬ 

land, for example. For bananas, however, the quality controls are so rigorous that 

contract farming is less feasible. Hayami, Adriano, and Quisumbing (1987) have 

proposed redistributing the Philippine banana plantations to smallholders, who 

would then produce under contract. The proposal is to create farms of perhaps 20 

to 30 hectares, but this farm size would preclude distribution of land to the poor. 

Holdings of 5 to 6 hectares are too small to meet the demands of tightly scheduled 

contracts. In Central America, when legislation prevented the multinationals from 

owning large plantations, the major banana companies increased their supplies 

from contract farms. But these farms typically have hundreds of hectares, and their 

contracts are so tight that they are virtually managed by the multinationals. For this 

reason, the proposal to split the banana plantations into small operational holdings 

would be unlikely to lead to an internationally competitive banana industry. 

REMAINING OPPORTUNITIES FOR LAND REFORM 

Most of the large ownership holdings operated by tenants have disappeared or 

been reformed—those in India, Iran, and China, to name a few. Left are the agri¬ 

cultural systems that are difficult to reform for political and economic reasons. 

Where large farms—30-40 hectares—are interspersed with medium and smaller 

farms, as in parts of South Asia, large farms are owner-operated and are difficult to 

reform. The same is true of collective farms in the Soviet Union, Eastern Europe, 

Vietnam, and Ethiopia. As we just described, plantations cannot easily be distrib¬ 
uted without efficiency losses. 

The only remaining opportunities for reform are the large-scale farms in Brazil, 

Nicaragua, Guatemala, and other Latin American countries, and in Zimbabwe and 

South Africa. During colonial times, landowners in these countries ousted the na¬ 

tive populations from much of the most fertile areas and forced them into generally 

infertile mountain or dryland areas. As late as 1964 in Zimbabwe, less than six 

thousand white farmers consolidated their occupation of nearly half the land—and 

it was the best land—leaving 800,000 African farms on the other half, which was 

poor quality land. Despite attempts since 1979 to reform and resettle the African 

farmers, the situation remains largely unchanged. The sizes of the large estates in 

these countries exceed what could be justified by the economies of scale of ma¬ 

chines or management skills. Farm size productivity differences between these es¬ 

tates and smallholdings are often huge, providing strong economic justification for 
land reform. 

However, land reform in these countries would require resettlement which is a 

complex process. First, the resettled people have to acquire capital and farming 

skills appropriate to the new area. This is an important difference between resettle¬ 

ment and simply giving the land to preexisting tenants. Second, the settlers may 



Reflections on Land Reform and Farm Size 349 

not be compatible ethnically. Third, new settlements of this kind require costly 

infrastructure and support services. 

Some of these problems can be avoided. Large Latin American farms used to be 

operated with tenants, hired labor, or as Haciendas. Under the hacienda system, 

wage-earning laborers are given small plots of land for their own cultivation. In the 

last 30 years, however, tenants and workers have been driven off these holdings (de 

Janvry and Sadoulet 1986). Ironically, they have been driven off by well-meaning 

but perverse reforms—tenancy and labor law reforms. In Brazil, for example, the 

1964 Estatuta da Terra imposed ceilings on fixed rents, limits on the share of output 

that an owner could obtain from the tenant, and provisions giving security to long¬ 

term tenants, leading to a practical loss of ownership. In addition, labor laws made 

it illegal for workers to receive payments in kind. Under such circumstances, any 

rational owner would try to evict tenants and long-term workers. Alternatively, 

owners might try to sell their land, but subsidies for mechanization and for credit 

have provided impressive “gifts” to large farmers. The government’s policy mix 

has encouraged large farmers to mechanize or convert to ranching and to shed la¬ 

borers and tenants, systematically destroying the poor’s opportunities for employ¬ 

ment or self-employment. 

HOW TO PAY FOR LAND TRANSFERS 

Special Problems of Poor Farmers 

Despite the difficulties of reforming these remaining systems of large farms, the 

economic benefits would probably be large. The question then remains, If small 

farms are so much more efficient, why do small, poor farmers not buy land from 

large farmers? The main reason is that even under ideal circumstances, they cannot 

buy that land without curtailing their consumption, because they have no equity. 

Given a perfect market situation, the value of land reflects the present value of 

agricultural profits, capitalized at the opportunity cost of capital. If the poor have 

to use credit to buy land at its present value, the only income stream they have 

available for consumption is the imputed value of family labor. They must use the 

remaining profits to pay for the loan. If the poor can get the same wage in the labor 

market, they are not any better off as landowners than they would be as workers. 

This example is, moreover, an ideal situation, in which the interest rate paid by the 

poor is equal to the interest rate that the most creditworthy borrowers can get. The 

poor generally have to pay higher interest rates and therefore have to reduce con¬ 

sumption below what they could have earned in the labor market. 

If, in a less than ideal situation, the value of the land exceeds the capitalized 

agricultural profits, the poor must cut consumption below the imputed value of 

family labor to pay for the land. Anything that drives the land price above the 

capitalized value of the agricultural income stream thus makes it impossible for the 

poor to buy land without reducing consumption. 
In most real world situations, several other income streams are capitalized into 
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the land price. First, with populations growing and the demand for land increasing, 

some of the expected future real appreciation of the land price is capitalized into the 

current land price. The only way a poor person could have access to that income 

stream is by selling off a small parcel of land every year to pay for his interest cost. 

This is clearly infeasible for smallholders. 

Second, where land ownership becomes attractive as a hedge against inflation, 

an inflation premium is built into the real land price, as is clearly shown by Brandao 

and Rezende (1988) for Brazil. 

Third, tax breaks are often capitalized in the land price. Most countries exempt 

agricultural income from income tax; and even where there is no general exemp¬ 

tion, depreciation allowances are so generous that nobody with agricultural income 

pays any income tax on it. But, since the poor have a zero tax rate anyway, they 

receive no such benefit from the income tax break. 

Fourth, owners of large holdings have a cost advantage in securing credit, even 

in the absence of credit subsidies, and these credit cost advantages are capitalized 

into land values as well (Binswanger and Rosenzweig 1986). Official credit sys¬ 

tems often allocate the bulk of credit to large farmers, further increasing this credit 

cost advantage. Brandao and Rezende (1988) demonstrate econometrically how 

these credit subsidies are capitalized into land prices. 

In sum, real future appreciation, inflation premium, income tax exemptions, and 

credit cost advantages of large ownership holdings raise the land price far beyond 

the capitalized value of agricultural profits. Agricultural economists know this 

problem well. When they try to compute the overall rate of return of capital in¬ 

vested in agriculture, they usually find that the opportunity cost of capital exceeds 

the rate of return in agriculture. In Switzerland the ratio is 5:1. And according to 

every farm management study in India, agriculture is unprofitable when measured 

at the opportunity cost of capital. Given this situation, the productivity advantage 

of the small farmers would have to be immense to enable the assetless poor to 

finance land purchases out of agricultural profits. So, a land market generally can¬ 
not substitute for a land reform. 

Making a Land Reform Stick 

If governments introduce a land reform into a distorted environment that favors 

large farms, one would expect the recipients—small farmers—to sell out to the 

large farmers, defeating the purposes of land reform. Because such distortions as 

income tax exemptions or credit distortions favor the rich, a precondition for a land 

reform is the prior elimination of all distortions favoring large farms. For example, 

to institute a land reform under the current policy regime in Brazil would be 

foolhardy. Tough policy choices eliminating explicit and implicit subsidies to large 
farmers must be made in order for a land reform to stick. 

Progressive Land Taxes and the Land Market 

With a progressive land tax, the price of land in large ownership holdings would 

drop. Could governments impose a large enough land tax to reduce land prices to a 

level that the poor could afford? The World Bank has considered this idea in Zim- 
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babwe, and a land tax has been proposed as the main component of a Philippine 

land reform. Brazil actually has a progressive land tax in place. 

In principle, governments can impose a large enough land tax to offset any non- 

agricultural premium on land prices in large farms. But this is unlikely to benefit 

the truly poor, because they still need some equity capital to buy the land. Even 

under the best of circumstances, a progressive land tax redistributes land from the 

rich to the middle class. And circumstances are seldom the best, because govern¬ 

ments have used land taxes to try to raise agricultural productivity, cutting the tax 

rate for large farms that use land intensively or are very productive. In Brazil, 

farmers can cut their land tax rate in half by converting idle land or land under 

forestry into pasture; with modest crop production, they can cut their land tax al¬ 

most to zero. So, all the Brazilian system does is provide an additional incentive to 

ranching or extensive crop production.1 It does not increase the number of land 
sales from large farmers to small farmers. 

Having Beneficiaries Pay for a Land Reform 

If governments cannot use the voluntary land market to reform the size of land 

holding, can the beneficiaries of compulsory reform be made to pay? Here again 

the typical proposal is for the Philippines and Brazil. The state buys the land and 

compensates the owners at market prices with land reform bonds, instead of cash. 

It services the interest and principal payments, which it then recovers from the 

beneficiaries. Sometimes, private agencies, like the Guatemala Rural Develop¬ 

ment Foundation, execute such programs of land redistribution. The private 

agency buys large estates, subdivides them, and sells the plots to settlers. Of 

course, if the land price contains any premium reflecting nonagricultural income 

streams, the beneficiaries of these schemes will not be able to pay. 

If such schemes are implemented in the face of these problems, there are three 

likely outcomes. First, the beneficiaries default and the program stops. Many am¬ 

bitious land reform plans simply peter out; this has been a common outcome in 

Latin American countries (de Janvry and Sadoulet, 1989). Second, bonds may 

have built-in features that erode their real value over time. So, although land- 

owners receive their nominal value, time erodes the real market value and the gov¬ 

ernment makes no compensation for this loss. Most landowners naturally oppose 

such thinly disguised expropriation. Third, governments may fail to repay loans 

from foreign lenders, making the programs effectively funded by a grant. 

Since the beneficiaries of a land reform cannot pay for their land, the land pur¬ 

chases must be financed by foreign grants, internal tax revenues, or inflationary 

monetary expansion, or by a combination of the three. The grants provide the 

equity that the poor lack. Credit to beneficiaries can play a supplementary but only 

minor role. 

Because the poor cannot pay for land reform, we believe that the outlook for land 

reform is very bleak. Landowners will oppose any form of open or disguised expro¬ 

priation, foreign grants will not materialize, and governments will not allocate do¬ 

mestic resources for the purpose. 
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INCREASING THE OPPORTUNITIES FOR THE POOR 
IN AGRICULTURE 

Many governments have tried to improve the tenancy terms of poor sharecrop¬ 

pers by legislation, but these attempts have largely had perverse results. First, 

owners have many ways of getting around the legislation—say, by reducing the 

size of plots allocated to tenants or by reducing credit, fertilizer, or other inputs 

they might provide the tenant. Second, if owners cannot circumvent the laws, they 

expel tenants and revert to self-cultivation. As discussed earlier, the impact of 

many of these tenancy reforms has reduced the welfare of tenants. 

If land reform cannot be financed and tenancy reform leads to perverse results, 

other policies and programs must be pursued to assist the landless poor and small 

farmers. Such approaches, far from being new, are the standard fare of small 

farmer development programs, and they have enjoyed much success. They con¬ 

tinue to be valid, and they should be pursued: 

First, governments should reform the policies that favor large farmers and that 

lead to large land premiums over the capitalized value of agricultural profits. Also, 

they should eliminate income tax exemptions for agriculture and subsidized credit 
for large farmers. 

Second, governments should eliminate explicit and implicit subsidies to ma¬ 

chines. As an example, the 1986 U.S. Tax Reform Act lengthened the recovery 

rates on such depreciable assets as agricultural machinery from five to seven years 
and repealed the investment tax credit for farmers. 

Third, governments should undo perverse tenancy reforms and perverse labor 

laws, allowing people to rent out their land again or make more intensive use of 

labor. Hayami’s proposal for the newly planned reforms in the Philippines calls 

explicitly for the abolition of all constraints on tenancy. In Latin America, the abo¬ 

lition of such constraints would greatly benefit self-employment in agriculture. 

Fourth, governments should redistribute the land they already own, but with 

some reasonable ceilings on the size of holdings. In the Brazilian Amazon, squat¬ 

ters can obtain up to 3,000 hectares of land if they clear trees from half of it. This 

accelerates deforestation and drastically reduces the land available to smallholders. 

A more sensible policy would be a land ceiling of 50 to 100 hectares. A good exam¬ 

ple of a successful redistribution scheme, using a smaller land allocation, is the 

U.S. Homestead Act, which opened the Midwest to settlers in the nineteenth 
century. 

Fifth, efforts should be made to give smallholders adequate titles. Even if their 

claims to the land are secure, they cannot compete for official credit without titles. 

Gershon Feder’s 1988 study of land titling in Thailand shows how large the disad¬ 

vantages can be for small farmers lacking deeds of ownership. As mentioned ear¬ 

lier, the recent land reforms in Algeria have not given firm guarantees of land ten¬ 

ure to the new farmers, so the farmers there will continue to have difficulty in 
raising loans from banks. 

Sixth, special efforts should be devoted to programs that assist small farmers. 
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Very popular in the 1970s, these projects are still an integral part of the World 

Bank’s poverty alleviation strategy. Such schemes as area development programs, 

the T and V extension programs, and the large dairy projects along the lines of the 

Anand Dairy Cooperative have done much to help small farmers. Despite these 

successes, discussion in recent years has often focused on failed small farm proj¬ 

ects. These occurred where general economic policies were stacked against the 

farm sector or where the project design was excessively complex for the implemen¬ 

tation capacity of the agricultural services. In sub-Saharan Africa, many projects 

have also focused on zones with very little agroclimatic potential and where no new 

high pay-off technology exists. So the failures do not put in question the small 

farmer development programs, but rather provide lessons of how better to design 

them. 

CONCLUSION 

Land reform is unlikely to be a major tool for improving the welfare of the poor 

in developing countries. Even where it would make a lot of economic sense, it will 

not happen, because the beneficiaries cannot pay for the land reform, implying the 

need for confiscating appropriations or imposing large tax costs, neither of which is 

politically palatable. Consequently, other measures have to be devised to improve 

poor people’s access to land or to increase their income from agriculture. But these 

measures can help small farmers only if governments abandon policies that favor 

large farms and that put premiums on land prices. A much stronger commitment 

from governments and agencies is thus needed to tackle these policy issues and 

thereby reduce incentives to accumulate large ownership holdings, increase agri¬ 

cultural production, and assure greater equity and self-employment in agriculture. 

NOTES 

1. This is one measure which de Janvry and Sadoulet (1989) describe as part of the state’s strategy to 

force large farmers to modernize as an alternative to land reform. Other elements of the strategy are the 

credit subsidies discussed earlier in this paper. Also see de Janvry and Sadoulet, chapter 28 in this 

volume.—Ed. 
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Rural Financial Markets in 
Low-Income Countries 

DALE W ADAMS and ROBERT C. VOGEL 

INTRODUCTION 

During the past two decades many low-income countries (LICs) have 

rapidly expanded the volume of their agricultural loans as well as the 

number of rural offices of financial intermediaries. Governments 

have often used credit programs to promote agricultural output and 

have also attempted to help the rural poor through cheap credit. As with most de¬ 

velopment efforts, these programs have included both successes and failures. 

Some credit efforts, for example, have encountered serious loan recovery prob¬ 

lems, and many LICs have found it easier to expand the volume of short-term credit 

than to increase long-term rural loans. Loan recovery problems, combined with 

relatively large transaction costs, have sometimes caused lenders to collapse. 

Over the past few years a large number of studies, evaluations, and publications 

have challenged traditional views on rural finance. Since most of these new views 

are summarized in Donald (1976), Von Pischke et al. (1983), and Adams et al. 

(1984), we cite extensively from these sources as we outline the major points of 

controversy between the new and traditional views. Our presentation is divided 

into eight parts. The next section provides a brief discussion of the contribution 

that rural financial markets (RFMs) make to development. Following sections 

cover the main controversies, lessons, and conclusions that emerge from the recent 

experience with RFMs in low-income countries. 

FINANCE AND RURAL DEVELOPMENT 

Most financial markets conform to the contours of the societies they serve. In 

those societies where economic management is centralized, lending decisions tend 

to be rigid, concentrated, and programmed, while in societies where production 

decisions are dispersed, financial markets must be flexible. In most cases financial 
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markets play a more dynamic role in market-oriented countries than in centrally- 

planned economies. 
Typically, intermediaries in rural financial markets are diverse across countries 

but there is more uniformity in agricultural credit policy objectives, rural financial 

policies, and in problems encountered. It is common for RFMs to suffer more se¬ 

vere problems than are found in other segments of a country’s financial system, 

because of the difficulty of serving clients who are widely dispersed, borrowers 

who make large numbers of small transactions, and clients who operate in an in¬ 

dustry that experiences unanticipated changes in prices, incomes, and yields. 

Also, because adversities in rural areas often affect a large number of households at 

the same time, it is difficult for lenders to diversify portfolios to cushion economic 

shocks. 

Evaluations of RFM projects are often misleading because the fungibility of fi¬ 

nancial instruments is poorly understood. Fungibility, or interchangeability, means 

that one unit of money, be it owned or borrowed, is just like any other unit of money 

(Von Pischke et al. 1983). An example may clarify how fungibility accompanies 

borrowing. Assume that, without borrowing, a farm household has two units of 

money and plans to spend one unit on consumption and the other on agricultural 

production during a given time period. Further assume that, a short time later, an 

agricultural bank lends the household additional money, which increases the 

household’s money holdings to three units, and that the lender specifies that the 

loan be used for agricultural production. 

The household can make three choices as a result of the loan: (1) It can double its 

expenditure on agricultural production by using all of the borrowed money to buy 

agricultural inputs. This would result in 100 percent additionality, because all of the 

marginal liquidity provided by the loan would be spent for agricultural inputs— 

fulfilling the loan objectives. (2) Alternatively, the household may decide to apply 

the borrowed money to buying agricultural inputs, but use all of its own money, 

two units, to double household consumption. This choice would result in 100 per¬ 

cent financial substitution and fulfill the letter of the loan agreement, but not the 

spirit. The loan would cause increased consumption, not increased use of agri¬ 

cultural inputs, an outcome lenders find virtually impossible to control. Some fi¬ 

nancial substitution is involved in virtually every loan. (3) It is also possible that 

the household may decide to divert all of the borrowed funds, as well as owned- 

funds, to consumption, effectively tripling consumption. The additional liquidity 

provided by the loan may allow the household to buy some costly consumer item 

that it was unable to buy with just its own funds. While this diversion of funds may 

be illegal, it is difficult to control when large numbers of borrowers are involved 

and they are geographically dispersed. Low and uncertain returns to farm invest¬ 

ments nurture loan diversion. Moreover, granting loans in kind does not obviate 

fungibility because borrowers can usually sell unwanted inputs provided by the 

lender in secondary markets and realize cash to buy any good or service that is 
available in the market. 

Because of fungibility and the numerousness of borrowers and lenders that par- 
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ticipate in decentralized RFMs, it is virtually impossible for policy makers to allo¬ 

cate loans effectively in accord with a credit allocation plan (Adams et al. 1984). 

For example, policy makers may program cheap loans for a crop such as rice and 

try to force financial intermediaries to extend loans for that purpose. The intent 

may be to compensate rice farmers for low rice prices through cheap credit, but the 

low rice prices cause the expected returns from investments in rice growing also to 

be low. Under these circumstances borrowers will divert the additional liquidity 

provided by rice loans to activities that provide higher returns (Adams et al. 1984). 

Because of fungibility and the large number of participants in RFMs, the ability of 

credit planners to target loans to specific activities is illusory. 

INSTITUTIONAL FORM 

During the past thirty years many institutions have been formed to provide rural 

financial services in LICs (Von Pischke et al. 1983). The organizational form has 

depended on the dominant economic philosophy of the country, the nature of the 

formal financial system, and the interests of international donors at the time. As a 

result, a large variety of rural financial intermediaries is found across LICs, and 

these can be grouped into four categories: cooperatives, various types of govern¬ 

ment-owned agricultural banks, rural private banks, and credit activities included 

in multipurpose development agencies. Most countries have experimented with 

more than one institutional form and often sustain several types of rural lending 
agencies. 

Initially, many newly created credit agencies were modeled after those in high- 

income countries. Examples of this are the farmers’ associations in Taiwan and 

South Korea that were patterned after farmers’ associations in Japan; rural private 

banks in Vietnam and the Philippines based on similar banks in the United States; 

and credit unions in Africa and Latin America similar to credit unions in North 

America (Von Pischke et al. 1983). A number of countries, especially in Latin 

America, have also formed supervised credit programs for small farmers, similar 

to the Farmers Home Administration’s activities in the United States. Relatively 

few of these programs, however, persisted for long. In some cases the technical 

assistance provided was of little use to the borrower, and in most cases the cost of 

providing supervision was prohibitively expensive for the intermediary (e.g., 

Colombia, Jamaica, Dominican Republic, El Salvador). Even in the best-run pro¬ 

grams, administrative costs are a quarter or more of the value of the loans made, 

well in excess of the intermediary’s interest income. In some cases loan supervision 

turned out to be an expensive form of loan collection. 

Recently, there has been greater emphasis on developing financial intermediaries 

unique to LICs or on strengthening existing intermediaries. Also, there is now less 

emphasis on substituting formal for informal credit. Recent research from various 

countries has shown that monopoly profits in informal lending are less than had 

been widely assumed and that informal lenders provide some financial services 

more efficiently than formal credit programs do (Von Pischke et al. 1983). Several 
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countries, including Malaysia, have even experimented with marketing intermedi¬ 

aries as retail outlets for loans from government credit agencies. An expansion of 

the formal credit system often causes growth in informal finance, results in more 

competition, and reduces any monopoly profits found in informal lending. 

Lessons 

Most institutional forms for providing financial services in rural areas have had 

serious shortcomings or have failed in some LICs, while in other countries vir¬ 

tually every institutional form has been at least moderately successful (Schaefer- 

Kehnert and Von Pischke 1984). While certain institutions, such as cooperatives, 

work better in some societies than in others, it appears that any financial intermedi¬ 

ary will flounder if the sector it serves is heavily taxed or if financial intermediaries 

themselves are taxed through interest rate ceilings or targeted credit programs. In¬ 

stitutions that mobilize savings as well as lend are more likely to be viable than 

intermediaries that only lend. Policies, not organizational form, appear to be the 

main determinant of institutional success or failure. 

ECONOMIC RETURNS IN AGRICULTURE 

The well-being of financial markets partly depends on the economic vitality of 

the clients they serve. If farmers receive low prices for their products because of 

distorted exchange rates, food price controls, imports of cheap food, or inefficient 

markets, their ability to use financial markets will be diminished; they will be less 

willing to borrow, less able to repay loans, and will have less capacity to save. Low 

and unstable yields and lack of public investment in agriculture reinforce adverse 

effects of low farm prices. It is much easier to develop RFMs that are self-sustain¬ 

ing when returns to agricultural investments are high and relatively stable and rural 

incomes are increasing. 
It is common for governments to attempt to compensate farmers for adverse ef¬ 

fects of other economic policies by providing loans at low interest rates. The gov¬ 

ernment may realize that farmers are “taxed” through low product prices resulting 

from food price controls and that this tax decreases farm production. The govern¬ 

ment may also believe that it is impossible to remove this tax and, as a result, 

decide to use a second-best policy of giving farmers an offsetting “subsidy” 

through cheap credit. Policy makers hope that the cheap credit will encourage bor¬ 

rowers to increase production and that the low-interest-rate subsidy will make up 

for farmers’ income losses. 

The second-best argument has serious shortcomings when used to justify cheap 

credit as an equitable and efficient way to compensate farmers for the adverse 

effects of other policies. When it is in their interest to do so, lenders—like bor¬ 

rowers—exercise fungibility and substitute targeted funds for owned funds in their 

loan portfolios, thus defeating the plans of policy makers who program loans. Low 

interest rates induce both borrower and lender to concentrate loans in the hands of 
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the well-to-do (Adams et al. 1984). Lenders have powerful incentives to minimize 

their cost of lending by concentrating cheap credit in loans to a select few: for 

example, those who have borrowed previously, those with excellent loan collateral, 

and those who take large loans. At the same time, borrowers with clout have strong 

incentives to capture as much of the cheap credit as possible. These reinforcing 

incentives result in a small number of farmers getting most of the inexpensive 

credit. 

Because only those who receive cheap loans are subsidized by low interest rates, 

while all who produce the low-priced product are taxed, there is an inefficient 

match between the incidence of the tax and subsidy. Those with no loans, or those 

receiving only small amounts, get little or no compensation (Von Pischke et al. 

1983). Those who do not receive loans cannot be expected to increase the output of 

products with depressed prices resulting from government policy. Even those pro¬ 

ducers who receive cheap loans are not induced to make investments that are pri¬ 

vately unprofitable. In most cases, changes in the interest rate on a loan do not alter 

the relative profitability of an investment alternative whose returns may be de¬ 

pressed because of government action or inaction. 

Also, because cheap loans tend to be concentrated in relatively few hands, 

second-best policies result in less equitable income distribution. Since the size of 

the interest rate subsidy is proportional to the amount of the loan, large borrowers 

receive large subsidies while borrowers of small amounts receive small subsidies 

(Adams et al. 1984). Since the majority of farmers do not get any cheap loans, they 

realize no subsidy. Because credit access and loan size are highly correlated with 

income levels and assets, the well-to-do benefit most from cheap credit. As a re¬ 

sult, the second-best argument comes up short on both equity and efficiency 

grounds. 

Lessons 

It is unrealistic to expect RFMs to work well if the sector they serve is not eco¬ 

nomically healthy. Moreover, cheap credit, even if abundant, cannot compensate 

for low incomes or low returns to investment agriculture. Cheap credit does not 

make an unprofitable investment profitable and is largely captured by the well-to- 

do, thereby worsening income distribution. 

POLICIES AND REGULATIONS 

It has been common for governments to attempt to influence lender behavior 

through regulations. Many such regulations are aimed at tilting the behavior or 

performance of the financial system toward a preferred group or activity: for exam¬ 

ple, small farmers, medium- and long-term loans, or land reform participants. 

Techniques used to target loans can be grouped into five categories: loan portfolio 

requirements, rediscount facilities, crop or loan insurance, regulations on bank 

branching, and nationalization of banks. 
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Loan Portfolio Requirements 

Governments commonly try to influence lenders through loan portfolio require¬ 

ments. This may include setting floors or ceilings on certain types of lending and 

placing limitations on loan size. For example, in the Philippines, Thailand, India, 

and Colombia, banks have been required to make at least a certain percentage of 

their total loans for agricultural purposes. In the Dominican Republic the govern¬ 

ment has set maximum sizes on loans made by the government-owned agricultural 

bank. The main problem with a portfolio restriction is that it is relatively easy for 

the lender to conform to the restriction yet evade its intent. For example, a lender 

may make multiple medium-sized loans to one individual to evade a loan-size ceil¬ 

ing, or a lender can redefine the purpose of a loan—a loan for purchasing a truck 

becomes an agricultural transportation loan. 

Rediscount Facilities 

Another popular policy tool has been rediscount facilities. These are windows at 

the central bank allowing final lenders to discount targeted loans with the central 

bank and receive funds at concessionary interest rates. Most of the LICs that have 

large and relatively well-developed financial markets make extensive use of these 

rediscount facilities. Governments and donor agencies have been particularly ag¬ 

gressive in promoting these facilities as ways of moving their funds into RFMs 

(Von Pischke et al. 1983). Typically, final lenders are allowed an attractive spread 

between the concessionary rate paid to the central bank and the rate charged final 

borrowers. Wide spreads are thought to be an effective way of inducing the lender 
to stress targeted loans. 

There are two weaknesses in rediscount facilities. First, the concessionary inter¬ 

est rates on rediscount lines are usually lower than the rates that intermediaries 

would otherwise pay to mobilize voluntary private savings. This provides powerful 

incentives for intermediaries to ignore private deposits, which, in the long run, 

may result in fewer funds for agricultural lending. Second, concessionary discount 

facilities have a weak effect on lenders’ loan decisions. As mentioned earlier, inter¬ 

mediaries, as well as final borrowers, exercise fungibility when it is in their interest 

to do so. If governments, for example, impose a low ceiling on the price that 

farmers receive for their crop, final lenders may be very hesitant to expand lending 

for the crop in question because expected farm returns for that activity will be low. 

Lenders typically react to this by transferring their regular clients who satisfy the 

target criteria to the rediscount line, thereby expanding the volume of funds avail¬ 
able for non-target lending. 

Loan and Crop Guarantees 

Several LICs (e.g., Mexico and Costa Rica) have made extensive use of guaran¬ 

tees or insurance to lessen lenders’ risks from loan default. Loan guarantees from a 

governmental agency may insure that the bank will be reimbursed for a certain per¬ 

centage of loan defaults, or the guarantee may be crop insurance that is payable to 



Rural Financial Markets in Low-Income Countries 361 

the intermediary (e.g., the Philippines, Sri Lanka, and India), as the insurer agrees 

to pay the lender a certain percentage of the loan after crop damages have been 

verified. The main objective of these guarantees is to induce lenders to extend more 

loans to a target group by transferring part of the loan recovery risk to other 

agencies. 

There are several problems with loan and crop guarantee programs. First, they 

are often expensive, as governments may be forced to provide large subsidies to 

pay for costs of insured defaults not covered by premium payments (as happened in 

Sri Lanka and Costa Rica). Second, the government is also often required to sub¬ 

sidize administrative costs, particularly in crop insurance programs in the tropics. 

Third, because crop damage in these areas often affects numerous producers at the 

same time, a large staff is required to make timely assessments of crop damage. 

Finally, insurance may weaken the resolve of lenders to collect overdue loans. 

Rural Bank Branches 

A few LICs have been very aggressive in promoting new rural banks or rural 

branches of existing banks. In India and Bangladesh commercial banks are forced 

to open a certain number of rural branches before they can receive permission to 

open additional, more profitable urban branches. In Vietnam, the Philippines, and 

Ghana, donor or government funds have been used to induce the formation of pri¬ 

vate rural banks, with the funds given or lent to the new bank on concessionary 

terms. In some cases these funds provide part of the equity needed by the new 

owners. 

Banks may respond to government pressure by building token branch offices in 

rural areas that are open only a few hours a week or that offer only a limited range 

of services. In extreme cases, new rural branches may simply mobilize rural sav¬ 

ings for use in urban areas because banks may not have incentives to offer a broader 

range of services (India and Bangladesh). 

Bank Nationalization 

A number of LICs have nationalized some or all of their commercial banks. This 

may occur as a colony becomes an independent nation or as part of an attempt to 

give governments greater control over financial intermediaries. Costa Rica, for ex¬ 

ample, nationalized most of its banks over forty years ago, while Mexico has done 

so within the past several years. India, Pakistan, Sudan, and Bangladesh also have 

banking systems that are largely nationalized. 

Nationalized banks in the subcontinent have been particularly effective in in¬ 

creasing the number of bank branches. It is less clear, however, if nationalized 

banks are more effective than other financial intermediaries in increasing the finan¬ 

cial services available to the rural poor, increasing the amounts of medium- and 

long-term loans for farmers, providing attractive deposit services, lowering trans¬ 

action costs associated with financial intermediation, and creating rural financial 

institutions that are innovative and self-sustaining. Recent research in Costa Rica, 

for example, has shown that the government-owned financial system is having dif- 
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ficulty extending loans to a larger number of the rural poor. Costa Rica’s perfor¬ 

mance appears no better than that of other LJCs that do not have nationalized 

banks. 

Lessons 

The results of various policy measures aimed at altering lender behavior in favor 

of a target group or commodity have been mixed. In a few cases the results have 

been quite different from those intended, and in other cases they have been accom¬ 

panied by undesirable side effects. In many cases the net result of these policies has 

been to orient the financial intermediaries away from mobilizing private savings in 

rural areas and toward obtaining loanable funds from governments and donors. 

TRANSACTION COSTS 

The resources used for transactions by RFM participants are important measures 

of performance. Like well-oiled and efficient machines, financial markets that per¬ 

form with little friction create few transaction costs for participants. Transaction 

costs for the lender include the expenses of mobilizing funds for on-lending, costs 

of collecting information about potential borrowers, and costs of extending, main¬ 

taining, and collecting loans. A significant portion of these costs may result from 

loan targeting requirements placed on the lender by policy makers. It is often over¬ 

looked that borrowers and savers also incur transaction costs. For small and new 

borrowers and savers, these costs can be large relative to the size of their transac¬ 

tions. Loan transaction costs, including the time taken to negotiate loans, can be 
several times the interest paid on loans. 

Recent research has shown that the costs of financial intermediation are not 

shared by borrowers and lenders in fixed proportions (Adams et al. 1984). Under 

some circumstances lenders may find it in their interest to absorb, for preferred 

clients, some of the loan transaction costs normally incurred by borrowers. At the 

same time, a lender may force nonpreferred clients to incur transaction costs nor¬ 

mally absorbed by the intermediary, as a way of discouraging them from asking for 
a loan. An analogous situation can occur for depositors. 

Interest rate ceilings limit the ability of intermediaries to ration borrowers, so 

that increased collateral requirements and reallocation of transaction costs to bor¬ 

rowers are often used as substitute rationing mechanisms. When intermediaries are 

eager to obtain borrower or saver business, they may reduce transaction costs for 

preferred clients by sending mobile banks to villages (e.g., the Philippines, Sri 

Lanka, and Pakistan). They may also allow preferred borrowers to negotiate new 

loans by phone or by visiting a bank’s office only once. Meanwhile, nonpreferred 

clients may be forced to visit the intermediary many times to negotiate, obtain, and 

repay the loan (e.g., Sudan, Belize, Brazil), to wait in long lines during each visit, 

to fill out numerous forms to obtain the loan (e.g., Haiti, Tunisia, Portugal), and 

also to give gifts to the loan officer for rapid and favorable attention. 

Formal lenders in many LICs have experimented with loans to small informal 
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groups of borrowers as a way of reducing loan transaction costs and increasing loan 

recovery rates (Adams et al. 1984; Von Pischke et al. 1983). Typically, one loan is 

made to a group of five to twenty farmers, and the loan is negotiated and repaid by a 

representative of the group (e.g., Ghana, the Philippines, the Dominican Repub¬ 

lic, the Ivory Coast, Thailand, and Turkey). Ideally, this procedure would reduce 

the intermediary’s lending costs and reduce the overall costs of obtaining formal 

loans. 
Recent research on group lending shows results that are less positive than orig¬ 

inally hoped. While group lending generally reduces loan transaction costs for bor¬ 

rowers, it has had a less positive impact on lenders’ transaction costs and on loan 

recovery. Group loans appear to work best where groups have noncredit reasons for 

collective actions. 

Lessons 

The amount of transaction costs and the way in which they are shared tell a great 

deal about how RFMs perform. These costs also reveal how intermediaries react to 

regulations. If financial markets are improving, the total costs of financial inter¬ 

mediation per unit of money handled should decline over time for intermediaries, 

borrowers, and savers. In most countries, those who work in financial markets are 

creative, but when markets are heavily regulated, a large part of this creativity is 

directed to innovations that dilute the effect of regulations on the financial inter¬ 

mediary. Such innovations often increase, rather than decrease, the total cost of 

financial intermediation. 
When loans are targeted, the government or donor agency usually requires inter¬ 

mediaries to adopt new procedures to reach those targeted and also to provide 

periodic reports on the extent to which program objectives are met. Often, the 

effect of this targeting is to increase sharply the lender’s cost. Extensive loan tar¬ 

geting increases the amount of friction in financial markets and also reduces their 

operating efficiency. 

LOAN REPAYMENT PERFORMANCE 

Loan delinquency and default have plagued agricultural credit programs in 

LICs, especially agricultural development banks (Donald 1976). It is not uncom¬ 

mon to find a quarter or more of loans outstanding with payments overdue, and this 

is often a substantial underestimation of the problem, because of loan refinancing. 

Accounting practices used in many LICs also disguise the extent of loan recovery 

problems. 
The traditional view of loan delinquency is that borrowers become delinquent 

for one of two basic reasons: they are unable to repay or they are unwilling to repay. 

The inability to repay may result from inadequate incomes, which, in turn, are 

explained by unexpected events such as bad weather, pests, sudden price declines, 

or by structural deficiencies such as inadequate markets, weak infrastructure, or 

poor technology. The main reasons given for the unwillingness to repay are that 
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loans are viewed as grants or political patronage or simply that borrowers plan from 

the beginning not to repay. 

Most empirical research on loan delinquency in LICs involves asking delinquent 

borrowers why they have failed to repay loans. Not surprisingly, most delinquent 

borrowers report they were unable to repay, not that they were unwilling to repay. 

This often leads to the conclusion that little can be done about loan delinquency, 

short of basic structural reforms in agriculture. Agricultural development banks, 

especially those that lend to small farmers, are thereby given an excuse for tolerat¬ 

ing high rates of loan delinquency. 

In recent work on loan delinquency in LICs, it has been shown that delinquency 

rates are not always high on agricultural loans, even when the lenders are state- 

owned banks with development objectives (Vogel 1981). In fact, in Costa Rica, 

delinquency rates were found to be lower on agricultural than on nonagricultural 

loans and lowest on loans to small farmers. This performance is explained, in part, 

by the efficient techniques that banks have developed to gather information about 

potential rural borrowers and also by incentives for bank employees to achieve low 

delinquency rates and for borrowers to repay promptly in order to maintain access 

to cheap credit. Other authors have pointed out that patronage and politics are often 

paramount in the operation of state-owned development banks, so that bank em¬ 

ployees may have few incentives to reduce loan delinquency (Von Pischke et al. 
1983; Adams et al. 1984). 

Increasing awareness of the importance of incentives for both lenders and bor¬ 

rowers in determining loan delinquency can be termed the new view of delin¬ 

quency, in contrast to the traditional view, in which borrowers are seen as either 

unable or unwilling to repay. The point of departure for the new view is the costs 

and benefits to a borrower of repaying or not repaying a loan. A model along such 

lines has been developed recently in which a utility maximizing borrower is seen as 

choosing to play either of two lotteries—to repay or to become delinquent (Chris¬ 

ten and Vogel 1984). The main advantage to the borrower of playing the repayment 

lottery is the probability of receiving a larger loan in the future, on which a positive 

rate of return can be expected. Against this must be weighed the explicit financial 

charges on the possible new loan, the transactions costs involved in repaying and 

then negotiating and receiving a new loan, and the timeliness of the new loan. 

When a borrower chooses to play the delinquency lottery, two main outcomes are 

possible. The lender may do nothing, in which case the borrower keeps the current 

loan but is denied future loans from that lender. Or the lender may take strong 

action so that borrowers lose collateral pledged for loans, in addition to which they 

may be denied future loans from other lenders. The possible loss from failing to 

receive new loans may be larger than any other sanction that a lender imposes on a 
delinquent borrower. 

This model has been applied to a sample of some 6,000 loans made by 30 credit 

unions in Honduras. Results of the sample support the usefulness of this new ap¬ 

proach in explaining loan delinquency. The most important factors in determining 

whether a loan was likely to be delinquent were those related to the borrower’s 
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assessment of the probability of obtaining a new larger loan in the future on a 

timely basis. In contrast, variables traditionally associated with the willingness or 

ability to repay, such as the stated use of the loan, were not helpful in explaining 

delinquency. 

Lessons 

Some borrowers may fail to repay because they are unable to do so, and other 

defaulters may never intend to repay under any circumstances. However, the new 

view of loan delinquency suggests that it is more fruitful to analyze the incentives 

that borrowers have to repay on time or to become delinquent. Borrowers will find 

it attractive to repay on time and maintain a good credit rating if they view the 

lender as able to provide new larger loans in the future on a timely basis with mod¬ 

est borrower transactions costs. The new view is clearly skeptical about the extent 

to which loan delinquency is beyond the control of the lender and is, hence, skepti¬ 

cal about recommendations to generously refinance over-due loans. 

APPROPRIATE INTEREST RATE POLICIES 

The traditional view of appropriate interest rates for agricultural loans is that 

they should be kept low to promote agricultural development and to assist the rural 

poor. However, it became clear by the early 1970s that agricultural credit projects 

based on low interest rates were encountering serious difficulties in most LICs 

(Donald 1976). Some observers began to argue that these widespread difficulties 

were not due to problems that were unique in each country but rather to the low 

interest rate policies themselves (Adams et al. 1984; Von Pischke et al. 1983). 

Cheap loans did not appear to increase agricultural output or encourage the adop¬ 

tion of new technologies and often failed to reach the rural poor. Moreover, low 

interest rates frequently undermined the financial viability of lenders and dis¬ 

couraged the mobilization of voluntary savings by financial institutions. 

To analyze low interest rate policies, it is essential to define what is meant by low 

and to distinguish among different measures of interest rates. With the prevalence 

of inflation in LICs over the past decade, it has become necessary to distinguish 

between nominal and real rates of interest, real rates being those adjusted for the 

rate of inflation.1 This adjustment is required because most formal loans are made 

and repaid in nominal terms (i.e., in money), so when inflation is significant the 

nominal rate of interest may seem high while the real rate is actually low or even 

negative. When the real rates are negative (i.e., when the rate of inflation exceeds 

the nominal rate of interest), borrowers repay lenders less in terms of goods and 

services than they initially borrowed. 
It is also useful to distinguish between the stated rate of interest on a loan and the 

effective rate; the effective rate takes into account all charges on a loan, including 

not only fees and commissions but also whether interest is collected in advance and 

whether compensating balances are required. When governments attempt to set 

interest rates on loans significantly below equilibrium, lenders often respond by 
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imposing additional charges and conditions that raise effective rates above stated 

rates. Borrowers will largely be willing to accept these additional charges and con¬ 

ditions as long as effective interest rates remain below what would be paid in com¬ 

petitive markets. Moreover, government regulators will find it difficult to keep up 

with lenders’ innovations that raise effective interest rates above stated rates. These 

innovations might also be associated with the transfer of loan transaction costs to 

borrowers. 

There are three policies that governments can use to influence interest rates on 

deposits and formal loans in rural areas: (1) provide concessionary rediscount facil¬ 

ities that effectively cap the rate that intermediaries will pay on rural deposits, (2) 

directly set ceilings on rates intermediaries may pay on deposits, and (3) establish 

ceilings on rates that intermediaries may charge on formal loans. As mentioned 

earlier, concessionary rediscount facilities alone dampen the interest of intermedi¬ 

aries to mobilize voluntary savings in rural areas, and may also stimulate inter¬ 

mediaries to increase the transactions costs of individuals who have savings ac¬ 

counts. Without other restrictions, ceilings on rates paid on savings accounts also 

limit the ability of intermediaries to attract savings deposits through interest incen¬ 

tives and may induce them to offer noninterest rewards for savings as a way of 

avoiding the effects of the interest rate ceiling on deposits. Ceilings on the interest 

rates that intermediaries may charge on their loans are the most damaging of the 

three policies. As mentioned earlier, interest rate ceilings on agricultural loans 

force lenders to ration rural loans more severely, encourage the lender to transfer 

funds to loans that have less restrictive interest rate ceilings, stimulate lenders to 

transfer part of their normal loan transaction costs to nonpreferred borrowers, and 

force lenders to set even lower rates on deposits. Thus, these loan rate ceilings 

distort both the lending and the mobilizing efforts of the intermediary and can 

result in significant net outflows of funds from rural areas. 

Lessons 

The new view of interest rate policies rejects the traditional approach of low- 

interest loans. These traditional policies have generally failed to achieve their pri¬ 

mary objectives of promoting agricultural production and assisting the rural poor 

and have, instead, often undermined the financial viability of the lenders involved. 

The traditional approach has usually overlooked the distinction between real and 

nominal interest rates and has generally failed to recognize the importance of ef¬ 

fective, as opposed to stated, interest rates, in addition to the relationship between 

interest rates and transaction costs. The main recommendation of the new view is 

that interest rates must be high enough that depositors can be adequately compen¬ 
sated and lenders can cover their costs. 

SAVINGS MOBILIZATION BY AGRICULTURAL LENDERS 

Savings mobilization is the forgotten half of rural finance. The role of financial 

intermediaries is not only to lend but also to provide deposit facilities for savers. 



Rural Financial Markets in Low-Income Countries 367 

Nevertheless, almost all rural finance projects in LICs have stressed low-interest 

loans for agriculture and have neglected savings mobilization. The bias toward 

lending is also reflected in the literature on rural finance (Donald 1976). The stud¬ 

ies that do deal with savings generally ignore savings mobilization by financial 

intermediaries and focus instead on the determinants of the portion of income that 
is saved rather than consumed. 

The neglect of savings mobilization can perhaps be explained by the often-heard 

arguments that savings cannot or should not be mobilized in rural areas. It is said 

that most of the rural population has no margin for saving and does not respond to 

higher interest rates. It is also argued that if financial institutions were encouraged 

to mobilize savings aggressively, savings would simply be diverted from one in¬ 

stitution to another or from rural to urban areas, as higher interest payments to 

depositors drive institutions toward bankruptcy or force them to lend outside of 

rural areas, where higher returns are available. A more basic explanation for the 

neglect of savings mobilization may be that it is inconsistent with low-interest-rate 
lending. 

Three main arguments support a policy emphasizing rural savings mobilization. 

The first notes that more equitable income distribution is an important objective of 

rural finance projects, and traditional projects based on low-interest-rate lending 

have tended to bias the distribution of income away from the rural poor for reasons 

discussed earlier. Policies to improve savings opportunities can, however, effi¬ 

ciently help the rural poor. An essential function of financial intermediaries is the 

pooling of funds, that is, bringing together small amounts from many savers so that 

loans for relatively large projects involving economies of scale can be made. 

Hence, by their nature, formal financial intermediaries should serve many more 

savers than borrowers. On the average, depositors will have lower incomes than 

borrowers. Policies that focus on improving services for savers are therefore a bet¬ 

ter way to help the rural poor than is cheap credit. 

If most of the rural population had no savings, the rural poor would have become 

extinct long ago with the onset of the first emergency (Von Pischke et al. 1983). The 

rural poor, more than any others, must have a liquid reserve to meet emergencies. 

Even the moneylender will not lend to someone with no accumulated or potential 

surplus; and friends and relatives, as well as rotating savings and credit associa¬ 

tions, usually require the ability to reciprocate. Bouman (1983) has emphasized the 

widespread importance of savings in informal financial arrangements in LICs, and 

other authors have reported numerous instances of significant savings capacity 

among the rural poor (Von Pischke et al. 1983). 

The most important service that financial institutions can provide for rural savers 

is the opportunity to hold liquid deposits which pay interest rates that are at least 

positive in real terms. Without this, the rural poor are forced to hold a variety of 

inflation hedges, many of which earn low or negative rates of return, and to pay an 

inflation tax on cash that is held to meet current obligations. The non-poor, by 

contrast, can often avoid these alternatives because they have access to a wider 

range of investment possibilities. 
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The myth that most of the rural population does not respond to interest rate in¬ 

centives is often based on tepid responses to pseudo interest rate reforms in which 

rates are raised somewhat, but continue to be negative in real terms. In other cases, 

interest rates on deposits are raised significantly but financial institutions are ex¬ 

pected to continue to lend at low rates of interest or to meet very high reserve 

requirements on deposits. These institutions respond quite logically by discourag¬ 

ing deposits through the imposition of high transaction costs on depositors in the 

form of inconvenient locations and hours, slow service, excessive paperwork, and 

high minimum balance requirements. Recent research has shown substantial re¬ 

sponsiveness by savers to appropriate policies such as higher real rates of interest 

(Von Pischke et al. 1983). 
Improved resource allocation is the second major argument for increased em¬ 

phasis on savings mobilization. Deposit mobilization by financial intermediaries 

draws resources away from low-return investments, especially inflation hedges, as 

the opportunity is provided to make deposits that earn positive real rates of interest. 

Funds mobilized can be on-lent by financial intermediaries for those activities that 

promise the highest rates of return. Some arguments frequently heard against sav¬ 

ings mobilization can actually help to clarify the ways in which savings mobiliza¬ 

tion can improve resources allocation. It is often said, for example, that aggressive 

savings mobilization by one institution will only divert deposits from other institu¬ 

tions with no gain to society. However, this neglects the gain to savers, who would 

not have moved their deposits without being better off, and the fact that financial 

institutions earning the highest risk-adjusted returns on the funds entrusted to them 

will be able to compete most effectively for savings. 

Critics of the new views also argue that no additional savings will be generated, 

because the rural population will not save more because of higher interest rates. 

Such arguments confuse the flow of savings from income with the allocation of a 

stock of savings among competing assets, while also raising the question of 

whether savings allocated to inflation hedges, such as inventories of commodities, 

should be counted as saving or consumption. Regardless of whether more is saved 

out of income, which is an open question both theoretically and empirically, ef¬ 

fective savings mobilization can help deploy the stock of assets of the rural popula¬ 

tion in more productive ways. 
The beneficial effect of savings mobilization on the viability of financial institu¬ 

tions is the third major argument for greater emphasis on savings mobilization. 

Financial institutions that neglect savings mobilization are incomplete institutions 

(Adams et al. 1984). They not only fail to provide adequate services for rural 

savers, but they also make themselves less viable, as can be seen most clearly from 

high rates of loan delinquency. When financial institutions deal with clients only as 

borrowers they forgo useful information about the savings behavior of these clients 

that could allow them to improve estimates of creditworthiness. Furthermore, bor¬ 

rowers are more likely to repay promptly and lenders to take greater responsibility 

for loan recovery when they know that funds come from neighbors, rather than 
from government or donors. 



Rural Financial Markets in Low-Income Countries 369 

Financial institutions that mobilize savings effectively are likely to have a con¬ 

tinual flow of funds available for lending, while those that neglect savings mobili¬ 

zation are inevitably subject to the feast-or-famine cycle of government and donor 

funding. Financial institutions are likely to have little interest in savings mobiliza¬ 

tion or loan recovery when cheap funds are available through government loans, 

central bank rediscounts, or loans from international donors. It is generally over¬ 

looked that the volume of funds that can be obtained through effective programs of 

savings mobilization and loan recovery is potentially far greater than the most op¬ 

timistic estimates of the amount of subsidized loans and grants available from gov¬ 

ernments and donors. There is mounting evidence that substantial amounts of sav¬ 

ings can be mobilized in the rural areas of LICs and that certain techniques, such as 

positive real rates of interest for depositors, are particularly effective in mobilizing 
these savings (Von Pischke et al. 1983). 

Lessons 

Research indicates that savers place considerable importance on access to future 

loans when selecting a financial institution and that innovative institutions can be 

quite successful in mobilizing savings (Von Pischke et al. 1983). However, finan¬ 

cial intermediaries have often been used by governments or donors for purposes 

like low-interest lending that are inconsistent with aggressive savings mobiliza¬ 

tion, and in these cases savings mobilization has been neglected and the institutions 

have often performed poorly (Von Pischke et al. 1983). Savings mobilization that 

can assist the rural poor, improve resource allocation, and make financial institu¬ 

tions more viable, has been forgotten because of powerful incentives against sav¬ 

ings mobilization. When savings mobilization is discouraged the total amount of 

funds available for lending in rural areas will generally be lessened. 

LOOKING AHEAD 

Continued population growth, shortfalls in agricultural production, and wide¬ 

spread rural poverty will force policy makers to continue to promote agricultural 

development in low-income countries. If the past is any guide to the future, agri¬ 

cultural credit will continue to be a major part of these efforts. Moreover, the prob¬ 

lems and controversies that exist in rural financial markets in LICs are likely to 

persist. The tendencies of governments to use policies that turn the terms-of-trade 

against agriculture while repressing RFMs through low interest rate policies will 

not provide healthy environments for the growth of RFMs in the future. The subtle 

and complex nature of RFMs makes it possible for hard-pressed policy makers to 

assume success in agricultural credit projects, though careful analysis shows sub¬ 

stantial shortcomings. Few policy makers in LICs take the time and effort to under¬ 

take careful assessment of the performance of their RFMs. This lack of analysis 

allows policy makers to sustain wishful thinking rather than to face reality. 

An alternative view is that the political system finds the current performance of 

RFMs satisfactory (Ladman and Tinnermeier 1981). That is, political forces in the 
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country may be more than satisfied with the results of distortions introduced by 

negative real rates of interest in RFMs, because they result in the allocation of 

political patronage, in the form of implied income transfers, to those influential 

people in the economy who end up receiving most of the cheap credit (Robert 

1979). Distortions in interest rates, as well as other price distortions, caused by 

fixed exchange rates, import and export regulations, and licenses allow the political 

system to allocate “administrative profits.” If interest rates were raised to 

equilibrium levels, the political system would have no cheap credit to grant to its 

favored patrons and strong supporters.2 

The main lesson to be learned from this review of recent research and evaluation 

is that RFMs could play a more efficient and equitable role in development if appro¬ 

priate policies were adopted. These policies include much more emphasis on mobi¬ 

lization of voluntary private savings in rural areas, interest rate policies that sustain 

positive real rates of interest most of the time, and more stress on improving the 

overall quality of financial services provided by these markets. 

NOTES 

1. The real rate of interest is defined as [(1 + ;)/(1 + p) — 1, where i is the nominal rate of interest 

and p is some index of the annual change in prices. 

2. This paragraph is taken from Adams and Graham 1981, p. 362. 
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The Economics of Agricultural 
Research 

THEODOREW. SCHULTZ 

The future food supply depends in large measure on the achieve¬ 

ments of agricultural research. Whether or not we will succeed in 

doing the necessary research is of no concern to the sun, or to the 

earth and the winds that sweep her face. Our popular doomsday 

activists know it will be impossible for agricultural research to save us from 

disaster. For them the history of the struggle of mankind to produce enough food 

is irrelevant. What is odd, however, is that most scientists have virtually no 

historical perspective. Why know history?1 Although the common man cherishes 

his roots, scientists do not waste their time on history. Nor do most economists as 

they become more “scientific.” This is an age of ever more minute specializa¬ 

tion. Avoid history, discover a little new knowledge, and you have the makings 

of another crisis. Without history, current events produce much pessimism. He 

who is an optimist is either isolated or committed to the belief that there is a 

thread of historical continuity in the human condition and that it is not altogether 

bad. 
The case for history and utility of the sciences in agriculture has been stated 

imaginatively as follows: “Few scientists think of agriculture as the chief, or the 

model science. Many, indeed, do not consider it a science at all. Yet it was the 

first science—the mother of all sciences; it remains the science which makes 

human life possible; and it may well be that, before the century is over, the 

success or failure of Science as a whole will be judged by the success or failure of 

agriculture.”2 
I shall treat research as an economic activity because it requires scarce re¬ 

sources and it produces something of value. It is a specialized activity that calls 

for special skills and facilities that are employed to discover and develop new and 
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presumably useful information. The resources that are allocated to various re¬ 

search enterprises are readily observed and measured. But the value of the new 

information that these enterprises produce is always hard to determine. Orga¬ 

nized agricultural research has become an important part of the process of mod¬ 

ernizing agriculture throughout the world. It has been increasing at a rapid rate, 

and annual expenditures on research are in the billions of dollars. 

The economics of agricultural research has long been high on the Ph.D. 

research agenda of our graduate students at the University of Chicago. I am much 

indebted for their contributions and for what others have done.3 Needless to say, 

there are unsettled economic questions that await analysis. Much as I am tempted 

to elaborate on these questions, I have decided to leave this task to others. What I 

plan to do is of five parts. I begin with some estimates of the growth and 

magnitude of agricultural research throughout the world and in Latin America 

and with some observations on the increases in agricultural productivity from this 

research. I then consider what I deem to be a very important question, namely. 

Who should pay for agricultural research? I then proceed to the organizational 

quandary. I close with two very brief parts: one deals with the harm that is done 

to agricultural research by the distortions in agricultural prices, and the other 

comments on the function of research entrepreneurship. 

EXPENDITURES ON RESEARCH AND AGRICULTURAL 

PRODUCTIVITY 

Annual expenditures on agricultural research throughout the world have in¬ 

creased over fivefold since 1951. I view the rapid growth of this sector as a 

response to its success. When one adds up the annual costs of the national 

agricultural research systems and of the agricultural research that industrial firms 

are doing and also that of related university research, as Evenson and Kislev have 

done,4 and which has been extended by Boyce and Evenson,5 the estimates 

covering the period from 1951 to 1974, in constant 1971 U.S. dollars, show the 

total world expenditure for this purpose increased from $769 million to $3,841 

million. I have extrapolated these estimates under very conservative assump¬ 

tions. My estimate for 1979 is $4,130 million in terms of 1971 constant dollars. 

In 1979 prices it would total over $7,000 million for the current year. By the 

same reckoning, using the Boyce-Evenson estimates, the expenditures on agri¬ 

cultural research throughout Latin America rose from $30 million in 1951 to 

$183 million in 1979 in constant 1971 dollars. Adjusted for the decline in the 

dollar, this 1979 figure comes to over $300 million.6 It should be noted, howev¬ 

er, that in terms of the percentage of total research expenditure relative to the 

value of the agricultural products of a region, Latin America devotes fewer 

resources to this research than any of the other five major regions of the world.7 

Has this relationship improved in Latin America since Boyce and Evenson made 

their estimates? Why should this region have lagged as recently as 1974? 

Returning to the total world agricultural research expenditures, this research 
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sector is obviously no longer an infant. Many parts of it have all the earmarks of 

maturity. Are there signs of senility in any of these parts? In the language of 

economists, are there specific classes of agricultural research where diminishing 

returns indicate that it is no longer worthwhile? It will not do for us to be silent on 

this issue. To answer this question requires both the knowledge of scientists 

pertaining to scientific possibilities and that of economists with respect to the 

value of the required resources compared with the potential value of such re¬ 

search contributions. 
Allocative decisions, however, must be made on the basis of limited informa¬ 

tion. But in fact we know a good deal. I consider actual allocative behavior as 

useful information. The observed rapid growth tells me that those who have 

made and are making the allocative decisions do so because they deem it to be 

worthwhile. There are also a fairly large number of competent economic studies 

that show that the rates of return on investment in various specific classes of 

agricultural research have been much higher than the normal rates of return.8 It is 

true that those research endeavors that have not been successful have not been 

identified in these studies. Nevertheless, the classes of agricultural research that 

have been analyzed are of major economic importance in agricultural production, 

especially so in the case of food, feed, and fiber crops. 
Recent economic history provides additional useful information on the value 

of the contributions of agricultural research. I rate this historical information 

highly for the purpose at hand. The following achievements are pertinent: 

1. No doubt agriculture throughout the world will find it increasingly costly 

to increase the area of cropland. Agricultural research, along with com¬ 

plementary inputs, has been very successful in developing substitutes 

for cropland (some call this land augmentation). Actual increases in 
yield per hectare have held and may well continue to hold the key to 

increases in crop production. For example, during my first year at Iowa 

State College, 1931, the U.S. yield of maize was 1,500 kg/ha, a normal 

crop. In 1978 this yield came to 6,300 kg/ha. Although the maize area 

harvested in 1978 was 16 million hectares less than in 1931, total produc¬ 

tion was over 175 million metric tons, compared with 65 million tons in 

1931. No wonder the estimated rates of return on maize research in the 

United States are exceedingly high. The achievement with sorghum is even 

more dramatic. Taking 1929 as a normal year, the yield of sorghum grain 

rose from 870 kg/ha to 2,800 kg/ha in 1978, despite the fact that the area 

devoted to this crop increased from 1.8 to 6.7 million hectares. Total 

production in 1978 was 19 million tons, which is over 15 times as much as 

that in 1929. 
2. It is no longer true that a large per capita supply of beef can be produced 

only in countries with a sparse population and with a lot of good grazing 

land. As maize and sorghum have become cheaper than grass in the United 

States, producers of beef have turned increasingly to feed grains. Here 
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again, one sees the large economic effects of maize and sorghum research, 

along with complementary inputs on the reduction of the real costs of 

production and on increases in supply. The per capita consumption of beef 

in the United States doubled between 1940 and 1975 (retail weight, civilian 

population: 19.7 kg in 1940 and 40.3 kg in 1975). The rise in real per 

capita income tells most of the story of this extraordinary increase in the 

demand for beef. The decline in the real price of feed grains as a conse¬ 

quence of much higher yields and lower costs in turn tells most of the story 

that explains the threefold increase in domestic beef slaughter and the 

approximately constant real producer beef price trend, with fluctuations, to 

be sure, about that trend.9 
3. The returns to poultry research are well known.10 Add to them the effects 

of research on the supply of poultry feed and the result is a major improve¬ 

ment in the production of poultry products and a large gain for consumers. 

In the United States per capita consumption in terms of retail weight 

increased almost threefold between 1940 and 1975 (from 7.9 kg to 22.5 

kg). 
4. The last item on my partial list of research achievements pertains to wheat. 

The real costs of producing wheat have declined very much. As yet, the 

costs of producing rice have not come down as they have for wheat. Back 

in 1911-15, the world prices of these two primary food grains per ton 

tended to be equal. During 1947-62 wheat sold at about 60 percent of the 

price of rice. Between 1965 and 1970 the wheat price had declined to half 

of that of rice. My most recent date is August 1978, when wheat was 

quoted at 35 percent relative to rice, namely wheat at $129 and rice at $366 

per ton.11 When will the real costs of producing rice come tumbling down? 

WHO SHOULD PAY FOR AGRICULTURAL RESEARCH? 

In my view, Who should pay for agricultural research? is a critical question. 

There is, I regret to say, a good deal of confusion on this issue. The international 

agricultural research centers have prospered. They are a successful innovation.12 

The donors who have provided the funds have been generous. In view of their 

success, why not have these centers expand further and do most of the necessary 

agricultural research? The answer is that these centers, good as they are, will not 

suffice. They are not a substitute for national agricultural research enterprises. 

Nor are they capable of doing more than a small part of the required basic 

research in this area. 

Since basic research is very expensive and what may be discovered is subject 

to much uncertainty, why not let the rich countries do it and pay for it? Presum¬ 

ably they can afford to do it. The implication of this view is that low-income 

countries can be “free riders” when it comes to basic research related to agricul¬ 

ture. It is, however, a shortsighted view because even to be a free rider requires a 
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high level of scientific competence. To take advantage of such advances in the 

pertinent sciences, achieved elsewhere throughout the world, calls for a corps of 

highly skilled scientists. The unique requirements of agriculture by countries is 

still another important consideration in this context. 

The conclusion that I come to at this point is that it would be a serious mistake 

for Chile or any other major country in Latin America to assume that the interna¬ 

tional agricultural research centers, along with the ongoing agricultural research 

in high-income countries, are substitutes for first-rate national agricultural re¬ 
search enterprises. 

Who, then, within a country should pay for agricultural research? Economists, 

of course, will raise their hands wanting to be heard. They will, however, modify 

the question and proceed to comment on who pays the bill. Accordingly there are 
two quite different questions. 

Consider the activities of experiment stations and those of universities related 

to agriculture. They do not normally sell their products; they make their findings 

available to the public. Nor do they provide the funds that cover the costs of 

doing the research in which they engage. Who benefits and who bears the costs 

of agricultural research requires some elaboration. 

I shall begin with the agricultural research that is being done by private 

industrial firms, because in terms of economics it is the least difficult to present. 

Industrial firms, understandably, restrict their agricultural research to projects 

from which they expect to derive a profit. A good example has been the research 

of private firms pertaining to the medication of poultry feed and to the optimum 

mix of poultry feed ingredients at the lowest cost as the relative prices of the 

various feed ingredients change. Some types of research on insecticides, 

pesticides, animal antibiotics, drugs, location-specific seeds (such as hybrid 

maize) and various types of engineering research oriented to the requirements of 

agriculture are profitable for firms to undertake. In an advanced industrial econo¬ 

my there are many such research opportunities. About 25 percent of all expendi¬ 

tures on agricultural research in North America and Oceania is accounted for by 

the industrial sector.13 In Latin America, industrial firms account for about 5 

percent of all agricultural research; note, however, that given the state of indus¬ 

trial development, it would not make sense for governments to attempt to man¬ 
date that their industrial firms increase their share of expenditures for this pur¬ 

pose. In an open market economy these firms will increase their expenditures on 

agricultural research when it becomes evident that it is profitable for them to do 

so.14 

The same economic logic is sometimes used to argue that farmers should pay 

for the research from which they profit because private farms are in principle like 

private industrial firms in undertaking activities that are profitable. It is true that 

landlords with large land holdings have engaged at various periods in something 

akin to agricultural research. Landlords in England in the past took much pride in 

developing various breeds of livestock. What they did, however, required very 

little scientific knowledge. I recall my impressions while in Uruguay in 1941: the 
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large livestock farms were at best relying on the advice from individuals with a 

bachelor’s degree in livestock with a modicum of knowledge about genetics, 

whereas at the small agricultural experiment stations in South Uruguay the plant 

breeding projects were designed and carried out by highly competent geneticists 

with full knowledge of R. A. Fisher’s experimental design. 
Individual farms the world over are obviously too small to undertake scientific 

research on their own. Nor are commodity organizations of farmers capable of 

doing it. The scale of the research enterprise and the continuity required to recruit 

and hold competent scientists entails a capability that is beyond that of the 

individual farmer or that of various farm organizations. 

It is necessary at this point to consider who actually benefits from agricultural 

research. Under the assumption that the contributions of this research reduce the 

real costs of producing agricultural products, the reduction in cost results in 

either a producer surplus or a consumer surplus, or some combination of the two. 

Under market competition over time the benefits derived from this research 

accrue predominantly to consumers. It enhances their real income and welfare. 

Some farmers benefit during the early stages, when, for example, a new high- 

yielding variety is being adopted. Those farmers who are among the first to adopt 

and who are successful at it benefit, often substantially so. Once, however, all 

farmers have adopted such a variety, the reduction in costs under competition 

results in a lower supply price to the benefit of consumers. When such a high- 

yielding variety is for a time location-specific, as in the case of Mexican wheat in 

the Punjab of India and Pakistan, farmers, landowners, and farm laborers have 

profited. In general, if the commodity that is produced is solely for domestic 

consumption, domestic consumers are the primary beneficiaries; if the com¬ 

modity is solely for export, consumers abroad benefit, and farmers in other 

countries who produce the same commodity and sell in the world market will 

experience a decline in their comparative advantage.15 Although the consumer 

surpluses derived from the contributions of agricultural research are real and over 

time they are large, it is not feasible for consumers here or elsewhere to organize 

and finance modem agricultural research enterprises. The complexity of univer¬ 

sity-related basic research raises additional issues on who can and will finance 
this type of research. 

In summing up, the implications of my arguments on paying for agricultural 
research are as follows: 

• International agricultural research centers are not substitutes for national re¬ 
search enterprises. 

• Nor do the large agricultural research institutions in high-income countries 

serve the unique requirements of Latin American countries. 

• Industrial firms within any country will undertake only strictly applied research 

from which they can derive a profit. In countries where the industrial sector is 

small and not highly developed, their expenditures on agriculturally related 

research are, for good reasons, a very small part of the total agricultural research 
that is required. 
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• It is beyond the capacity of the individual farmer to do the required research on 

his own; nor are farmers collectively up to organizing and financing national 
agricultural research. 

• Although over time most of the benefits from agricultural research accrue to 

consumers, it is not feasible for them to organize and finance national agri¬ 
cultural research enterprises. 

• The only meaningful approach to modem agricultural research is to conceptual¬ 

ize most of its contributions as public goods. As such they must be paid for on 

public account, which does not exclude private gifts to be used to produce public 
goods. 

THE ORGANIZATION QUANDARY 

Organized agricultural research has a long history. Despite the constraints and 

difficulties that have been encountered and the mistakes that have been made, 

viewed historically, organized agricultural research has been a remarkable suc¬ 

cess. I featured some of its achievements at the outset. We may leam from past 

mistakes, and we should ponder the puzzles. I have a little list. 

1. Why did many of the states in the United States establish all too many tiny 

agricultural substations? Many of them were inefficient. They could not 

recruit competent scientists. The staff that could be had was in general 

isolated intellectually, having all too little interaction with the principal 

experiment station of the state and with scientists at the land-grant col¬ 

lege. 16 Whatever the reasons, the same mistake is occurring in many low- 

income countries. 

2. Agricultural laboratories established to do research on agricultural product 

processing, where the scientists are off by themselves far removed from 

university scientists, are a mistake. The puzzle is, why did the U.S. gov¬ 

ernment establish various expensive regional laboratories of this type? It 

behooves other countries not to repeat this costly mistake. 

3. There are many examples throughout the world of important crops that are 

receiving all too little attention when it comes to agricultural research.17 

Who is to blame? For example, in the United States there is, in my view, a 

gross underinvestment in soybean research, compared with funds devoted 

to wheat, cotton, and maize research, relative to the value of these various 

crops. The value of the annual soybean crop is as large as the value of the 

wheat and cotton crops combined.18 It is hard for me to believe that 

geneticists who are also plant breeders have no theories from which to 

derive research hypotheses to improve the genetic capacity of the soybean. 

Why this underinvestment in soybean research? 

4. All too much of the foreign aid for agricultural development has under¬ 

valued agricultural research. When it has supported such research, it has 

been, in general, short-term aid, notwithstanding the fact that the gestation 

period in research is a matter of years and it should for that reason be 
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approached as a long-term investment. The commitment to obtain quick 

results has been the bane of most foreign aid, not only with respect to 

research but also in other program areas. It continues to be the better part of 

wisdom for low-income countries not to rely on foreign aid in financing 

their agricultural research enterprises. 
5. It is difficult to understand why any of the major private foundations should 

assume that the necessary research results for agricultural modernization 

are at hand and, on that assumption, proceed to support various commu¬ 

nications activities. The dissemination of existing knowledge, better com¬ 

munication, featuring new approaches in extension activities, has been and 

continues to be the announced policy of the Kellogg Foundation. The 

prestigious Ford Foundation made the same mistake during its early agri¬ 

cultural programs in India. It is to the credit of the Rockefeller Foundation 

that it has had the wisdom to see that research must come first, and it has 

consistently held to that policy. 
6. It is still a puzzle for me why so few worthwhile agricultural research 

results were available throughout Latin America at the time when President 

Truman’s Point Four Program was launched. It was my responsibility 

during the early 1950s, with ample foundation funds and with five compe¬ 

tent colleagues, to make an assessment of the achievements of the Point 

Four programs. Our studies and publications were labeled TALA, Techni¬ 

cal Assistance Latin America. We roamed over all parts of Latin America. 

We found that in the area of agriculture. Point Four had accomplished very 

little. Agricultural extension work was prematurely emphasized.19 In gen¬ 

eral the extension work supported by Point Four was empty for lack of 

available agricultural research results. Where some funds were allocated to 

agricultural research, they were used far less effectively than the funds of 

the Rockefeller Foundation, jointly with those of the Mexican government 

in Mexico, in what is now CIMMYT. 

7. The last point on my little list reaches far back in time. It serves the purpose 

of deflating our self-acclaimed importance in augmenting the production of 

food. It is a disconcerting puzzle. Whereas Neolithic women invented 

agriculture and developed many of the food crop species that we have 

today, our highly skilled plant breeders have produced only one new food 

species, triticale. Norman Borlaug,20 the agricultural Nobel Laureate, puts 

it this way, “The first and greatest green revolution occurred when women 

decided that something had to be done about their dwindling food supply.” 

Neolithic men in hunting for meat were failing to bring home enough to 

eat. Try to explain and ponder the implications of the achievements then 
and now. 

Important as it is to avoid making the mistakes that other countries have made 

in organizing and administering agricultural research, there are various other 

considerations. Robert E. Evenson’s recent essay on the organization of re¬ 

search21 is an important contribution to the allocation of research funds by 
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commodities. By his criteria,22 the allocation of funds for cotton or rubber 

research is twice as large as that for wheat or sugar cane, and that allocated for 

rice, maize, millet, and sorghum or livestock and its products is only half as large 

as that for wheat or sugar cane. Pulses, groundnuts, oilseeds, and roots and 

tubers are among the really neglected crops. Evenson also deals competently 

with the allocation of research resources by environmental regions and with the 

issues pertaining to single-commodity, multiple-commodity, and discipline-ori¬ 

ented research. 

My own experience and observations lead me to stress the following organiz¬ 

ing decisions: 

1. Once the commodities have been selected, the state of the market for the 

services of the scientists who are required to do the research becomes an 

important consideration. 

2. It is all too easy to become enamored of the phrase “interdisciplinary 

research.” What matters is the actual value that is to be realized from the 

complementarity between the scientists who have different professional 

skills. So-called interdisciplinary research is as a rule weak on theory and 

soft in the quality of research that gets done. 

3. The effects of various incentives on research workers’ productivity is of 

major importance. The built-in incentives that characterize organized agri¬ 

cultural research in most low-income countries are bad. All too often 

agricultural scientists are worse off in this respect than high-class clerks in 

the bureaucracy of the government. 

4. Too little attention is given to the effects of alternative accountability 

requirements on research efficiency. Unnecessary paper work abounds. 

Those who provide the funds call the accounting rules; they are rarely 

aware of the sharply diminishing returns to the burdensome accounting that 

they call for. On this score, in my view, the international agricultural 

research centers are no exception. 

5. The trade-off, or call it the compromise, between the loss from fragmenta¬ 

tion and the gain from location-specific research within a country is a 

choice that has to be made. The mistakes that various high-income coun¬ 

tries have made on this issue in their organizational decisions are instruc¬ 

tive on what not to do. 
6. Each of the major Latin American countries must have its own corps of 

competent agricultural scientists. The long-term payoff on this investment 

is very high. The ever-present strong desire of those who make the organi¬ 

zational decisions for quick results is a serious obstacle in recruiting and 

maintaining a corps of competent scientists. Where the main agricultural 

experiment station is an integral part of a university, it is possible to give 

due attention to basic research oriented to agriculture, provided that the 

decisions of the government in allocating funds do not thwart the basic 

research. 

7. In economics there is the concept of the optimum scale of an enterprise. 
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Although it is difficult to apply this concept in determining the optimum 

scale of an agricultural experiment station, it is nevertheless relevant. 

There is a strong tendency in agricultural research to violate all scale 

considerations by ever more centralization of its administration. 

THE HARM DONE TO RESEARCH BY PRICE DISTORTIONS 

The scarcity of agricultural resources—land relative to labor and both of these 

relative to the stock of reproducible forms of physical capital—is a major consid¬ 

eration in determining the forms of useful knowledge that are appropriate for an 

economy. The historical responses of agricultural research in various countries to 

resource scarcity considerations are presented by Hayami and Ruttan in their 

well-known book on agricultural development.23 

The scarcity of the factors of production is not self-evident. It requires proof, 

and proof calls for measurement. The price of the services of each of the factors 

of production in an open competitive market is a unit of measurement of scarcity. 

When the market is rigged, be it by governmental intervention or by means of 

private monopoly pricing, the resulting prices are distorted. The price signals 

that are a consequence of such distortions do not reveal the true scarcity of the 

factors of production, and for that reason they are beset with misinformation. 

The allocation of funds for agricultural research and the use to which these funds 

are put are not immune to the adverse effects of such price misinformation. 

The overpricing of sugar beets in Western Europe and the United States, and 

the associated expenditures on sugar-beet research, is a case in point. The expen¬ 

ditures on rice research in Japan have not been immune to the enormous over¬ 

pricing of rice in that country.24 In India on rice it is the other way around. There 

is no end to examples. The harm that is being done throughout the world to 

agricultural research as a consequence of the distortions in prices and in agri¬ 
cultural incentives is very substantial.25 

THE FUNCTION OF RESEARCH ENTREPRENEURSHIP 

The dynamic attributes of research are pervasive both in the domain of eco¬ 

nomic growth and in the conduct of actual research. Advances in useful knowl¬ 

edge are compelling dynamic forces. Such new knowledge is the mainspring of 

economic growth. Were it not for advances in knowledge, the economy would 

arrive at a stationary state and all economic activities would become essentially 

routine in nature. Over time, new knowledge has augmented the productive 

capacity of land, and it has led to the development of new forms of physical 

capital and of new human skills. The fundamental dynamic agent of long-term 

economic growth is the research sector of the economy. 

The concept of meaningful research conducted to enhance the stock of knowl¬ 

edge that is useful in production and consumption is inconsistent with static, 

unchanging, routine work on the part of scientists. The very essence of research 
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is in the fact that it is a dynamic venture into the unknown or into what is only 

partially known. Research, in this context, is inescapably subject to risk and 

uncertainty. Whereas funds, organization, and competent scientists are neces¬ 

sary, they are not sufficient. An important factor in producing knowledge is the 

human ability that I shall define as research entrepreneurship. It is an ability that 

is scarce; it is hard to identify this talent; it is rewarded haphazardly in the not- 

for-profit research sector; and it is increasingly misused and impaired by the 

over-organization of our research enterprises. What is happening in agricultural 

research is on this score no exception. 
Who are these research entrepreneurs? In business enterprises that are profit- 

oriented, the chief executive officers perform the entrepreneurial function. The 

skilled factory worker is not an entrepreneur in doing his job. In research it is 

otherwise. Whereas administrators who are in charge of a research organization 

may be entrepreneurs, much of the actual entrepreneurship is a function of the 

assessment by scientists of the scientific frontiers of knowledge. Their profes¬ 

sional competence is required to determine the research hypotheses that may be 

worthwhile pursuing. 
Briefly and much simplified, my argument is that in the quest for appropria¬ 

tions and research grants, all too little attention is given to that scarce talent 

which is the source of research entrepreneurship.26 The convenient assumption is 

that a highly organized research institution firmly controlled by an administrator 

will perform this important function. But in fact a large organization that is 

tightly controlled is the death of creative research, regardless of whether it be the 

National Science Foundation, a government agency, a large private foundation, 

or a large research-oriented university. No research director in Washington or 

Santiago can know the array of research options that the state of scientific 

knowledge and its frontier afford. Nor can the managers of foundation funds 

know what needs to be known to perform this function. Having served as a 

member of a research advisory committee to a highly competent experiment 

station director for some years and having observed the vast array of research 

talent supported by funds that we as a committee had a hand in allocating, I am 

convinced that most working scientists are research entrepreneurs. But it is 

exceedingly difficult to devise institutions to utilize this special talent efficiently. 

Organization is necessary. It too requires entrepreneurs. Agricultural research 

has benefitted from its experiment stations, specialized university laboratories, 

and from the recently developed international agricultural research centers. But 

there is the ever-present danger of over-organization, of directing research from 

the top, of requiring working scientists to devote ever more time to preparing 

reports to “justify” the work they are doing and to treat research as if it were 

some routine activity. 
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INTRODUCTION 

In the mid-1970s, while the results of the “Green Revolution” were 

still being assessed and debated, a new approach to agricultural tech¬ 

nology development began to take shape. It was concerned with the 

fact that many resource-poor farmers, especially in less favorable en¬ 

vironments, had not yet benefited from new agricultural technology. Proponents of 

this approach argued that a more careful understanding of the conditions and con¬ 

straints under which farmers in these more difficult environments operated would 

lead to technology better suited to their needs. Various institutions were involved in 

developing this approach, including international agricultural research centers 

(IARCs), universities, donor agencies, and national agricultural research systems 

(NARSs). This range of interests led, not surprisingly, to a wide array of research 

methods, philosophies, and projects. Much of this work found itself described un¬ 

der the rubric of farming systems research (FSR). FSR quickly progressed from a 

rough amalgam of ideas regarding technology development to become a dominant 

concept in the 1980s in both the literature of agricultural development and the orga¬ 

nization of agricultural research and extension systems (CGIAR/TAC 1978; Sim- 
monds 1985). 

By the early 1970s it had become clear that a broader approach was needed to 

follow the successes of the seed-fertilizer strategy of the Green Revolution in Asia. 

In the favorable environments where this strategy had its greatest impacts, the in¬ 

troduction of new early-maturing rice and wheat varieties opened the way for fur¬ 

ther increases in cropping intensity and the need for research to evaluate new crop¬ 

ping patterns. At the same time, attention shifted to the less-favored environments 

(especially rainfed areas) where the seed-fertilizer technology had had little im- 
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pact. Consequently, the rationale and complexity of managing a variety of crops 

and livestock on a small holding became the focus, and the range of economic and 

social parameters affecting the farm household gave credence to analyzing such 

farms as systems and to seeing technology development as being system-specific. 

Meanwhile, following the successes in wheat and rice breeding, many national pro¬ 

grams were reorganized along commodity lines in order to focus research re¬ 

sources on key commodities. However, in many cases there was little communica¬ 

tion across commodity research programs, even though commodities were often 

produced by the same farmers as part of complex systems. 

Thus there emerged considerable justification for FSR as an approach to adaptive 

agricultural research that is sensitive to the biological, economic, and social factors 

that influence the management of farming systems. The practices, problems, and 

interests of the farm household are incorporated into a research program in order to 

design technology compatible with the farming system. Such technologies are then 

tested and assessed on farmers’ fields, under their conditions and using their crite¬ 

ria (Byerlee, Harrington, and Winkelman 1982; Byerlee 1987). 

Over the past decade, FSR has enlisted the energies and skills of thousands of 

biological and social scientists in scores of countries and has attracted considerable 

funding. FSR has made important contributions to the way agricultural research is 

conceived and organized. However, FSR has also produced an uneven record of 

accomplishment, and some FSR work has been extravagant, impractical, and divi¬ 

sive. This chapter reviews the origins of FSR, assesses its accomplishments and 
failures, and provides guidelines for FSR in the 1990s. 

ROOTS OF FSR 

Although FSR responded to practical concerns about the effectiveness of agri¬ 

cultural and rural development strategies of the early 1970s, it is in fact the logical 

outgrowth of earlier initiatives (Brush and Turner 1987). For example, some 

geographers (e.g., Grigg 1974) and economists (e.g., Ruthenberg 1971) had found 

the systems concept a useful way to describe variations in world agriculture. 

Schultz (1964) had earlier offered his dictum that Third World farmers were “poor 

but efficient,” and this stimulated a number of detailed micro-level studies to exam¬ 

ine the complexity and rationale of traditional farming practices (Collinson 1972; 

Norman 1977; Harwood 1979). 

FSR also has clear antecedents in the history of technology development. In 

developed countries, much of the pre-World War II problem-solving work in farm 

management had a systems and farm-household perspective (Johnson 1982). Sim- 

monds (1985, 14) compares some of the British colonial research in Africa and 

Asia to FSR, and early work in India (Heinemann and Biggs 1985) and Taiwan 

(Lionberger and Chang 1970) presents many similarities to FSR. Some agricultural 

research in Francophone Africa also developed a systems perspective, as in Les 

Unites Experimentales in Senegal (Fresco 1984), which came to be included as 

part of FSR (Gilbert et al. 1980, 113). 



386 Tripp, Anandajayasekeram, Byerlee, and Harrington 

Nevertheless, it took a series of specific projects and experiences to establish 

FSR as a research strategy. Two efforts in Latin America, the Caqueza Project, an 

integrated rural development effort sponsored by the International Development 

Research Centre (IDRC) in Colombia (Zandstra et al. 1979), and Plan Puebla, 

sponsored by the Rockefeller Foundation in Mexico (Jimenez 1970), both demon¬ 

strated the importance of assessing technologies under farmers’ conditions. Rocke¬ 

feller support was also instrumental in the establishment of a national agricultural 

research institute in Guatemala (Hildebrand 1976) which featured the incorpora¬ 

tion of a social science component and a strong farming systems orientation. Mean¬ 

while, in Africa, earlier work on describing and analyzing local farming systems 

began to be used as a basis for designing technological interventions that were 

taken to farmers’ fields for evaluation under representative conditions (Norman et 
al. 1979). 

Beginning about 1975, the International Agricultural Research Centers initiated 

FSR studies. The International Rice Research Institute (IRRI) developed a set of 

methods and an extensive network of collaborators in Asia in cropping systems 

research (Zandstra et al. 1981). The International Maize and Wheat Improvement 

Center (CIMMYT), based on early experience in eastern Africa (Collinson 1982) 

and Latin America (Moscardi et al. 1983), developed methods for commodity- 

based on-farm research with a farming systems perspective (Byerlee et al. 1982). 

Some of the IARCs established separate farming systems programs with a goal of 

developing new farming systems for difficult environments. Examples of this ap¬ 

proach include the work of the International Crops Research Institute for the Semi- 

Arid Tropics (ICRISAT) on vertisol management and watershed development in 

India and that of the International Institute of Tropical Agriculture (IITA) to de¬ 

velop technology in the humid and subhumid tropics of Africa. With this base, 
FSR also caught the notice of donor agencies.1 

A BRIEF OVERVIEW OF FSR 

The Farming Systems Perspective 

A great deal of effort has been spent on deciding exactly what constitutes re¬ 

search on a farming system. The CGIAR/TAC (Consultative Group on Interna¬ 

tional Agricultural Research, Technical Advisory Committee) review team de¬ 

scribed a farming system as “a complicated interwoven mesh of soils, plants, 

animals, implements, workers, other inputs and environmental influences with the 

strands held and manipulated by a person called the farmer, who, given his [sic] 

preferences and aspirations, attempts to produce output from the inputs and tech¬ 

nology available to him [sic]” (CGIAR/TAC 1978, 8). This definition highlights the 

complexities of farming systems and the role of the farmer in shaping the perspec¬ 

tives and methods used by FSR researchers. System complexities are the product 

of several characteristics of small-farm agriculture. Long growing seasons allow 

for multiple cropping and intercropping. Uncertain markets and climates make risk 

an important factor in farmers decisions. Farm households consume a significant 
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proportion of their production, thus making household food security a key objec¬ 

tive in farm management. Labor and other household resources often exhibit con¬ 

siderable heterogeneity and lead to complex management strategies. The combina¬ 

tion of these factors often leads to complex and varied farming systems. 

FSR has led to a wide variety of research strategies and projects, and several 

attempts have been made to place them in some sort of order. Simmonds (1985) 

divides the FSR universe into three general categories. The first is the academic 

study of entire farming systems, or what he calls “FSR sensu s trie to” The second 

is research devoted to the development of entirely new systems to replace current 

practices, or “new farming systems development.” The third is research that uses 

an understanding of the farming system to identify opportunities for introducing 

stepwise change to farming practices, or “on-farm research with a farming systems 

perspective.” The latter definition is the major activity described as FSR in national 

research systems and is the focus of the remainder of this chapter. For reasons of 

simplicity and historical continuity it will be referred to simply as FSR; in practice 

it may cover a range of research activities from adaptive research on component 

technology, such as variety or fertilizer levels for a specific crop or livestock enter¬ 

prise, to research aimed at overcoming major systemwide constraints, through in¬ 

troduction of more radical changes to the system, such as a new crop or a new 

early-maturing variety or new tillage technique to facilitate increased cropping 

intensity. 

FSR Research Procedures 

Despite the variety of approaches to FSR, most work is distinguished by a set of 

research procedures that emphasizes the following sequence of activities: 

Diagnosis. This includes various methods for describing the area where re¬ 

search is to be carried out, understanding current farming practices, and elicit¬ 

ing farmers’ problems and interests. 

Planning. Diagnostic information is used to set research priorities, propose im¬ 

proved technologies, and design an experimental program. 

Testing. On-farm experiments test promising technologies on farmers’ fields, un¬ 

der their conditions. 

Assessment. Experimental results are assessed using formal agronomic, statisti¬ 

cal, and economic criteria, as well as being reviewed to assure that the conclu¬ 

sions are compatible with farmers’ concerns and the characteristics of the farm¬ 

ing system. 

Recommendation and extension. Various methods are used for diffusing the re¬ 

sults of the research to farmers and monitoring its impact. 

Characteristics of FSR 

Beyond these methodological similarities, FSR is usually described in terms of 

certain characteristics that distinguish it from other approaches to agricultural re¬ 

search. A brief examination of these characteristics is helpful, not only for review- 
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ing the contributions of FSR, but also for understanding some of the problems that 

have arisen in its implementation. Because many of these characteristics conflict 

with other aspects of research organization or have at times been applied in extreme 

form, they have been the source of numerous misunderstandings. ■ 

System-oriented. Virtually all FSR is said to be “system-specific,” but the defini¬ 

tion of the system boundaries has been problematic (Merrill-Sands 1986). A farm¬ 

ing systems perspective does not necessarily imply a broad research agenda. Re¬ 

search may concentrate on key enterprises or cropping patterns in the farming 

systems where success in introducing technological innovations will have a major 

impact on system productivity. However, research on these key enterprises takes 

account of interactions with other elements of the system (table 1). These include 

direct interactions between production activities, generated by intercropping or 

crop rotation practices; interactions due to competition and complimentarity in re¬ 

source use between different production activities; interactions due to trade-offs 

among the multiple objectives of the farm household; and interactions between 

crop and livestock production. 
Some FSR projects have been too ambitious in the conception of their responsi¬ 

bilities and have investigated all farm enterprises in the system simultaneously. 

The impression that FSR necessarily involves studies of multiple cropping, crop- 

TABLE1 
CLASSIFICATION OF FARMING SYSTEM INTERACTIONS 

Type of Interaction Examples 

Direct interaction between crops 

Interactions in space 

Interactions over time 

Interactions due to intercropping 

Conflicts in planting crop in relation to harvest of previous 
crop 

Carry-over of soil structure and crop residues from 
preceding crop 

Carry-over fertility from previous crops 

Carry-over and build-up of weed seeds and other pest 
populations from previous crops 

Interactions between crops and 
livestock 

Use of crops and crop residues for fodder 

Use of farmyard manure as crop nutrient source 

Use of animals for draft power 

Resource competition and 
complementarity 

Conflicts in labor use and cash needs between enterprises, 
including nonfarm enterprises 

Competition for irrigation water between enterprises 

Meeting multiple objectives of 
farm households 

Choice of multiple crops, livestock, and production 
practices to manage risk 

Planting and storage of food crops to balance seasonal food 
needs and off-farm work to provide seasonal cash needs 

Source: Byerlee and Tripp 1988. 
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livestock systems, or broader rural development issues has, at times, contributed 

to a breach between FSR activities and commodity or disciplinary research. This is 

illustrated in a recent World Bank review that urges “commodity research when 

appropriate and farming systems or problem-oriented research when needed” 

(1985, 52). This division has made commodity programs suspicious of data de¬ 

veloped through FSR and has meant that FSR has sometimes failed to pursue re¬ 

search themes of value to commodity research (Kydd 1989). 

Interdisciplinary. The problem-solving emphasis in FSR requires the participa¬ 

tion of various disciplines in the research effort, including social scientists who had 

previously not participated in the process of technology generation. Achieving 

such interdisciplinary collaboration has proven difficult, however, and many FSR 

efforts are dominated by either social or biological scientists. FSR is often looked 

upon as being “a social scientists’ invention” (Chambers and Jiggins 1986, 11). In 

some national programs there is a confusion between FSR and social science re¬ 

search. On the other hand, a recent study has shown that although social scientists 

may be instrumental in establishing FSR activities, their participation in on-going 

programs is often minimal (Merrill-Sands et al. 1989). 

Location-specific. FSR usually claims to be location-specific, in that it carries out 

research activities on particular kinds of farming systems in specific geographical 

or agro-ecological zones. Such strategies have obvious potential for improving the 

focus of research and the coordination between research and extension. But too 

little attention has been paid to efficiency considerations in the size and number of 

study areas or research sites. It is not uncommon to see exhaustive work carried out 

in relatively small areas, where the possibilities for extrapolation to a wider area 

are unclear. This imposes very high costs (in terms of staff, vehicles, and budgets) 

per farmer and per hectare, and reduces the efficiency of research. This inward¬ 

looking tendency also means that FSR projects have often failed to link their work 

to the broader policy context. 

For resource-poor farmers. FSR has its origins in concerns for more equitable 

strategies for technology development. Since the system focus is particularly ap¬ 

propriate to resource-poor farmers with diversified enterprise patterns, resources, 

and objectives, this has led to some confusion between research methods and tar¬ 

gets. Some opposition to FSR, for instance, has been based on the perception that it 

is a methodology suitable for developing technologies for resource-poor farmers 

only. In practice, the principles and methods of FSR are applicable to a wide range 

of farming populations. Decisions regarding the utility of FSR must distinguish 

between the choice of clients for agricultural research and appropriate methods. 

On-farm. Most FSR activities are carried out on farmers’ fields, but on-farm ac¬ 

tivity per se is not necessarily a sign of well-focused research. Unless on-farm 

experiments are properly conceived and analyzed they may provide little useful 

information. In addition, it is often forgotten that research on experiment stations 

such as crop breeding work, laboratory support, and long-term experiments are 
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usually critical to the success of FSR. Rather than contributing to an optimal mix 

of on-farm and on-station work, FSR has sometimes been responsible for the for¬ 

mation of two separate research camps, contemptuous of the lack of rigor or rele¬ 

vance, respectively, in each other’s work. 

Adaptive. FSR is often seen as a way of adapting technologies that are “on the 

shelf’ to specific farming conditions, but in many instances improved technology 

is not available. Nevertheless, some FSR efforts have assumed that good will and 

systems analysis are sufficient to bring productive innovations to less favorable 

environments, and this has led to an overinvestment in on-farm experimentation. 

When improved technology is not available for adaptation, FSR researchers can 

help orient an applied research program to develop appropriate technology (much 

of which will be done on the experiment station). But in most cases this potential 

for feedback from FSR programs to experiment stations has not been realized 

(Merrill-Sands et al. 1989). 

THE CONTRIBUTIONS OF FSR 

After more than a decade of prominence, FSR is losing some of its luster. 

Hence, it is appropriate to describe areas in which FSR has made contributions and 

areas where it has not fulfilled the expectations of research managers and donors. 

The principal contributions of FSR to strengthening agricultural research have 

been in the areas of research orientation, methods, and organization, and only sec¬ 

ondarily in technology development. FSR has been responsible for permanent and 

significant changes in the way research is conceived and carried out. The introduc¬ 

tion of FSR, under various guises, has altered the way researchers look at their 

clients, the farmers. The force of the FSR movement has led both its supporters and 

its detractors to concentrate more on the conditions and problems of resource-poor 

farmers. FSR can take some credit for the fact that an increasing number of re¬ 

searchers can provide good descriptions of local farming practices, explain then- 

rationale, and offer examples of how technology must be tailored to farmers’ needs. 

For example, there is now much more awareness of the rationale and benefits of 

intercropping than a decade ago, when almost all research was conducted on sole- 

crops, even though intercropping is the dominant practice over much of the Third 

World. Likewise, researchers now evaluate the maturity of a variety not only in 

terms of the potential length of the growing season, but also in terms of cropping 

patterns, staggered planting practices, and the food supply calendar of farm house¬ 

holds. Researchers also give much more attention to the value of crop residues as a 

fodder and the role of draft animal nutrition in crop production. This greater aware¬ 

ness by biological researchers of the circumstances and needs of small farmers 
represents an important accomplishment of FSR. 

FSR has stimulated an immense amount of work on research methods, and al¬ 

though this has been accompanied by an inevitable profusion of jargon and a cer¬ 

tain number of false starts, the net result has been positive. FSR provides a cost- 
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effective alternative to the formal survey methods used by economists, which are 

often applied in a mechanical fashion to diverse farming situations. One of FSR’s 

most significant contributions has been the idea of initiating research with an infor¬ 

mal survey (Collinson 1981) or “sondeo” (Hildebrand 1981), which places an inter¬ 

disciplinary group of researchers in the field for several days, talking to farmers, 

observing their fields, and gradually building up a set of hypotheses about local 

practices and problems. A review of FSR projects would reveal a range of survey 

techniques, from exclusive reliance on informal surveys to extensive multiple-visit 

questionnaires. But there is a definite trend towards more efficient problem- 

oriented survey techniques and more imaginative methods for involving farmers in 

identifying research priorities (Ashby et al. 1987) and monitoring experimental 

work (Norman et al. 1988). 

Although researchers have been planting experiments and demonstrations in 

farmers’ fields for decades, FSR has been responsible for developing and promot¬ 

ing a more rigorous approach to the planning, design, and analysis of on-farm ex¬ 

periments. Guidelines are available to help researchers identify high-priority fac¬ 

tors for on-farm experiments (Tripp and Woolley 1989) and for the design and 

management of cropping pattern testing (Zandstra et al. 1981). Considerable expe¬ 

rience has been gained regarding appropriate experimental designs and analytical 

techniques for assessing technologies under farmers’ conditions (e.g., Woolley 

1987; Mutsaers et al. 1986). Also, more interest has been shown in the possibilities 

of farmer management of experiments (Barker and Lightfoot 1988) and the role of 

farmers in setting experimental parameters (Sumberg and Okali 1988). In addition, 

methods are well established for the economic analysis of on-farm experiments 

(CIMMYT 1988). 
FSR has contributed to changes in the organization of agricultural research. 

It has helped give a definite role to economists and other social scientists in the 

process of technology generation and has greatly stimulated the field of mi¬ 

croeconomic research. Until the 1980s, most farm-level research in developing 

countries concentrated on standard farm management methods borrowed from 

developed countries, especially the construction of farm enterprise budgets or pro¬ 

duction functions based on aggregated categories of inputs such as land, labor, 

purchased inputs, and capital. Who the clients were for this work was never clear, 

in part because it lacked a problem-solving orientation (Collinson 1981). FSR has 

stimulated economists to consider more integrated and pragmatic approaches to 

understanding the complexity of farming systems, approaches that recognize 

physical and biological parameters and risk and food supply management. FSR has 

changed the role of the economist from one of simply providing an ex post evalua¬ 

tion of technologies to that of helping set the research agenda. Economists and 

other social scientists now have a recognized ex ante role in the definition of re¬ 

search problems and the organization of field research (Byerlee and Tripp 1988; 

IRRI 1982; Rhoades 1984). 
Finally, FSR has led to the development of useful technologies, which in some 

cases have been widely adopted by farmers. Location-specific on-farm research, 
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carried out by national program and IARC staff, has brought new technology to 

farmers for improved tillage in Panama (Martinez and Sain 1983), pest control and 

plant stand management in Indonesia (Dahlan et al. 1987), improved maize vari¬ 

eties and planting practices in Ghana (Tripp et al. 1987), and new bean varieties and 

methods of disease control in Colombia (Woolley et al. 1988). Donor-sponsored 

FSR with national programs has also produced technologies that have been taken 

up by farmers (see Ruano and Fumagalli (1988) for evidence from Guatemala). 

The work of the Asian Rice Farming Systems Network has been instrumental in 

fostering the intensification of rice-based cropping patterns in several Asian coun¬ 

tries, through the introduction of early rice varieties, new tillage and planting tech¬ 

nologies, and new crops, especially in the Philippines (Morris 1984), Indonesia 

(Siwi et al. 1986), and Nepal (Mathema 1986). Virtually all of these examples in¬ 

volve commodity-based FSR that has focused on a few high-priority problems 
within a farming system. 

However, even taking account of the time required for technology development 

and the effort necessary to establish a new orientation to research, the current as¬ 

sessment must be that FSR has not yet repaid its intellectual and financial invest¬ 

ment with increases in productivity for resource-poor farmers. The limited number 

of success stories to date gives cause for serious concern about the efficiency with 

which past FSR activities have been conducted, and even about the future of FSR 
itself. 

FSR IN THE 1990s 

Although FSR is no longer the fashionable theme that it once was, it is not about 

to fade into obscurity. It will continue to have its promoters and its critics, to en¬ 

gender debate and controversy, and to challenge researchers to address clients’ 

needs. It is important that its contributions be recognized and utilized and that its 

excesses be acknowledged and incorporated into lessons for the future. 

There are a number of opportunities for FSR to play a more productive role in 

agricultural research, but there is considerable division of opinion regarding the 

most desirable strategy to follow. We shall review several of the most prominent 

ideas currently being discussed. These include suggestions for further elaboration 

of FSR methods and more farmer participation in research. Other suggestions are 

concerned with the institutional environment in which FSR is carried out and urge 

more attention to extension programs and policy formulation. In addition, there is 

growing interest in the issue of sustainable agriculture, and this is seen as comple¬ 

menting FSR. Finally, although each of these ideas has some merit, the strength¬ 

ening of organizations and management capacities for national research and exten¬ 

sion systems is seen as the most important prerequisite for the utilization of FSR 
methods. 

Elaboration of FSR methods. FSR provides an opportunity to examine a wide va¬ 

riety of issues and to develop new research methods, but there is the temptation to 
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explain slow progress in the development of technology by the failure to investigate 

particular themes in greater depth. Many FSR programs have become mechanical 

exercises for establishing extensive programs of on-farm experimentation. In some 

cases in sub-Saharan Africa, scores of experiments have been run to refine fertil¬ 

izer dosages, even though the main issue is the unavailability of fertilizer or inap¬ 

propriate price policies. In other areas, such as South or Southeast Asia, where 

fertilizer use is well established, the information generated by fertilizer experi¬ 

ments has not been usefully synthesized by researchers or utilized by extension 

services. 
Similar problems exist for FSR diagnostic studies. For example, FSR activities 

have provided insights into household dynamics and the differential impact of agri¬ 

cultural technology on rural women (Moock 1986; Poats et al. 1988). The issue 

having been successfully brought to the fore, the question now is whether further 

study and methodological innovation will benefit rural women (McKee 1986) or 

whether the focus should be on better targeting of the services and knowledge that 

already exist. The costs of refinements in FSR methodologies must be balanced 

against the likely benefits. There is the danger that in-depth FSR studies may run 

far ahead of the capacity to respond with technology or may ignore both the policy 

and extension environments in which the research is being carried out. 

Farmer participation. An alternative to researchers studying the complexities of 

farming systems in more depth is providing opportunities for farmers to direct and 

carry out research, which has led to recent interest in farmer participatory research 

as a substitute for, or complement to, FSR (Farrington and Martin 1988). This 

interest stems partially from an assessment that, although FSR promised to “give 

voice” to small farmers (Norman 1980), much FSR has been carried out in a super¬ 

ficial manner that pays only lip service to farmers’ interests. Beyond this, there is 

the feeling that fitting complex technologies to heterogeneous environments re¬ 

quires that more decision making be in the hands of farmers. There are a number of 

examples of increased farmer participation in research proving useful (Tripp 1989), 

but there are definite limits in efficiency and technical feasibility for farmers doing 

their own research. No matter what the future holds for FSR, incentive systems 

must be devised to direct researchers towards farmers’ problems, and these must be 

balanced by opportunities for farmers to apply political pressure on research and 

extension services to address their concerns. 

Extension. It is easy to blame extension for the slow rate of adoption of new tech¬ 

nologies, but the situation is more complicated than that. Although one of the justi¬ 

fications for FSR has been that it would forge better links between research and 

extension, there are relatively few examples of effective collaboration. Training 

and Visit (T&V), a major effort at organizing extension promoted by the World 

Bank in many countries (Benor and Harrison 1977), has been developed parallel to 

FSR, with few obvious connections. The T&V extension method assumes that 

technology is available for farmers and that the critical factor is the organization of 

clear extension messages and methods for delivering them. But FSR has not yet 
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developed a backlog of technology for delivery, and extension has not yet accepted 

that effective transfer of technology often begins with a better understanding of 

clients’ needs. Hence, there remains much room for improvement on both sides. In 

the 1990s, much more emphasis must be placed on the development of stronger 

research-extension linkages and more direct participation of extension staff in the 

technology generation process. 

Policy. FSR has at times been encouraged to include wider policy issues within its 

purview (Davidson 1987). It is true that many FSR projects have taken a conserva¬ 

tive stance by assuming that the policy environment is fixed, and hence a lot of 

effort has been devoted to “tinkering” with the existing system (e.g., comparing 

intercropping combinations or dates of weeding) when the real payoffs may come 

only by introducing new technology based on increased use of purchased inputs. 

Data from on-farm research can be highly relevant to policy issues, especially the 

issue of input supply (Yates et al. 1988); but FSR should not see itself as providing 

the nucleus for agricultural development policy formation. FSR can provide infor¬ 

mation to help resolve policy-related issues impeding technological change, but 

FSR should not be presented as a substitute for conventional policy research on 

issues such as marketing, input distribution, or pricing (Herdt 1987). Instead, 

methods and channels of communication need to be developed so that policy for¬ 

mation can better utilize the unique information on the technical and socioeco¬ 

nomic circumstances of farmers that is now being generated by FSR programs. 

Sustainable agriculture. To the extent that FSR in the 1970s and 1980s encapsu¬ 

lated a number of concerns and captured the interest of donor and scientific com¬ 

munities, its successor for the 1990s is likely to be the theme of sustainability 

(Davis and Schirmer 1987). It is true that FSR has emphasized the development of 

technologies acceptable to farmers using short-term criteria rather than analyzing 

the longer-run issues of sustaining productivity and maintaining the natural re¬ 

source base. But it is not likely that the concerns raised by sustainable agriculture 

can be addressed properly while ignoring the experience of FSR. In particular, the 

sustainable agriculture movement must avoid the trap of believing that problem 

identification can substitute for technology development.2 A considerable amount 

of applied research will have to be combined with widespread, location-specific, 

adaptive research before much progress can be made towards developing sustain¬ 
able agricultural systems. 

Research organization. The greatest challenge for FSR in the 1990s, and the only 

hope for taking full advantage of its potential contributions, is for it to find its place 

in the context of the entire agricultural research organization. Donors and IARCs 

have not often thought sufficiently about the organization or integrity of NARS 

in promoting FSR, and FSR often finds itself imposed from the outside, rather 

than being adapted to particular institutional environments (Heinemann and Biggs 

1985). Many projects aimed at strengthening agricultural research in Africa, for ex¬ 

ample, have been piecemeal, with inadequate long-term commitment, and without 
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a strategy for institutional development (Eicher 1989). Often, FSR projects have 

relied on the youngest and least experienced researchers for their implementation. 

The effectiveness of FSR is highly dependent on the way in which it is institu¬ 

tionalized within NARS. Interdisciplinary work demands clear definitions of re¬ 

sponsibilities and the establishment of channels for communication. A client focus 

requires changes in the way that research priorities are set. On-farm work requires 

changes in personnel deployment and incentives. When these factors are not ad¬ 

dressed by research managers, any attempt to maintain FSR in a national program 

context quickly runs into problems, as a comprehensive study of the institutional¬ 

ization of FSR has shown (Merrill-Sands et al. 1989). 

FSR has tended to be seen as a separate entity, complementary to or competitive 

with other research activities. In addition, the variants of FSR have been presented 

as rigid sets of steps, complete with their own procedures and vocabulary, and 

research organizations have been forced to choose among them. The urgency of 

looking for a common ground in FSR has been recognized (IARCs 1987), and there 

is strong evidence that it exists (Harrington et al. 1989). 

Although FSR programs typically focus on relatively small areas, the payoffs to 

FSR can be greatly increased if information generated on technological needs of 

farmers can be effectively fed back to influence the design of technology and tech¬ 

nology development on the research station (Byerlee et al. 1986; Merrill-Sands and 

McAllister 1988). In the future, more emphasis should be placed on ensuring the 

relevance of all research, whether on-station or on-farm, to farmers’ circum¬ 

stances. More opportunities need to be created for researchers at all levels to inter¬ 

act with representative farmers and observe their fields. Furthermore, the emphasis 

of FSR on stratifying farmers for the purpose of technology design and dissemina¬ 

tion should be applied throughout the research system. In the 1990s, research orga¬ 

nizations need to learn how to target their scarce resources efficiently towards the 

more important problems and farm populations. The perspective and methods of 

FSR, if properly integrated into research and extension institutions, can play an 

important role in that task. 

SUMMARY 

The FSR movement has been responsible for focusing attention on resource-poor 

farmers as clients for agricultural research. It has placed agricultural research sci¬ 

entists in much closer contact with farmers and has provided a wide variety of 

innovative research methods to help understand farmers’ priorities and to test and 

assess technologies under farmers’ conditions and criteria. But FSR has often been 

implemented in NARS with little thought to clear definitions of staff responsi¬ 

bilities, interdisciplinary communication, or the setting of research priorities 

within the larger institution. The consequence has been a much slower rate of tech¬ 

nology generation than expected, and often a perceived split between farming sys¬ 

tems researchers on the one hand and commodity and disciplinary researchers on 

the other. The principal challenge for the 1990s is to use the perspective and meth- 
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ods of FSR to improve the efficiency of entire research and extension organizations 

and to help them participate more effectively in the formulation of agricultural de¬ 

velopment policy. 

NOTES 

1. USAID played a leading role in the promotion of FSR by sponsoring a comprehensive review of 

FSR methods (Shaner et al. 1982), funding FSR projects in a number of countries, establishing the 

Farming Systems Support Project at the University of Florida, and sponsoring an annual farming sys¬ 

tems symposium at Kansas State University. In the 1980s, the World Bank substantially increased its 

lending for adaptive on-farm research (World Bank, 1985), and a number of European donors developed 

FSR projects in eastern and southern Africa. Similarly, IDRC provided strong support for the Asian 

Rice Farming Systems Network. 

2. See Ruttan, chapter 24 in this volume. 
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Sustainability Is Not Enough 

VERNON W. RUTTAN 

Any definition of sustainability suitable as a guide to agricultural 

practice must recognize the need for enhancement of productivity to 

meet the increased demands created by growing populations and ris¬ 

ing incomes. The sustainable agricultural movement must define its 

goals sufficiently broadly to meet the challenge of enhancing both productivity and 

sustainability in both the developed and the developing world. I will illustrate the 

problems of achieving these goals with some historical examples. 

AMBIGUITY ABOUT TECHNOLOGY 

The productivity of modern agriculture is a result of a remarkable fusion of sci¬ 

ence, technology, and practice. This fusion did not come easily. The advances in 

tillage equipment and crop and animal husbandry which occurred during the Mid¬ 

dle Ages and until well into the nineteenth century evolved almost entirely from 

husbandry practice and mechanical insight. The power that the fusion of theoretical 

and empirical inquiry has given to the advancement of knowledge and technology 

since the middle of the nineteenth century has made possible advances in material 

well-being that would not have been imagined in an earlier age. 

These advances have also been interpreted as contributing to the subversion of 

traditional rural values and institutions and to the degradation of natural environ¬ 

ments. They led, in the 1960s and 1970s, to the emergence of a new skepticism 

about the benefits of advances in science and technology. A view emerged that the 

political power created by the fusion of science and technology was dangerous to 

the modern world and could lead to the failure of the human race. 

This ambiguity about the impact of science and technology on institutions and 

environments has led to a series of efforts to increase the sensitivity of scientists 

and science administrators and to reform the decision processes for the allocation 

of research resources. These efforts have typically attempted to find rhetorical 
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capsules that would serve as a banner under which efforts to achieve reforms 

might march. Among the more prominent have been “appropriate technology,” 

“integrated pest management,” “low-input technology,” and, more recently, 

“sustainability.” 

REFORMING AGRICULTURAL RESEARCH 

It is not untypical for such rhetorical capsules to achieve the status of an ideology 

or a social movement even before acquiring a methodology, a technology, or even a 

definition. If the reform movement is successful in directing scientific and techni¬ 

cal effort in a productive direction, it becomes incorporated into normal scientific 

or technological practice. If it leads to a dead-end, it slips into the underworld of 

science, often to be resurrected when the conditions which generated the concern 

again emerge toward the top of the social agenda. 

Research on new uses for agricultural products is an example. It was promoted in 

the 1930s under the rubric of chemurgy and in the 1950s under the rubric of utiliza¬ 

tion research as a solution to the problem of agricultural surpluses. It lost both 

scientific and political credibility because it promised more than it could deliver. It 

emerged again, in the late 1970s and early 1980s, in the guise of enhancing value 

added. 

The “sustainability” movement, like other efforts to reform agricultural re¬ 

search, has experienced some difficulty in arriving at a definition that can com¬ 

mand consistency among the diverse and sometimes incompatible reform move¬ 

ments that are marching under its banner. Readers who recall the more populist 

conservation literature of the 1950s, such as Topsoil and Civilization (1955) by Tom 

Dale and Vernon Carter, and Malabar Farm (1947) by Louis Bromfield, will recog¬ 

nize the poetry that has emerged in some of the new sustainability literature. For¬ 

tunately, we can draw on several historical examples of sustainable agricultural 

systems. 

SUSTAINABLE AGRICULTURAL SYSTEMS 

One example of sustainable agriculture was the system of integrated crop-animal 

husbandry that emerged in Western Europe in the late Middle Ages to replace the 

medieval two- and three-field systems (Boserup 1965). The “new husbandry” sys¬ 

tem emerged with the introduction and intensive use of new forage and green ma¬ 

nure crops. These in turn permitted an increase in the availability and use of animal 

manures. This permitted the emergence of intensive crop-livestock systems of pro¬ 

duction through the recycling of plant nutrients in the form of animal manures to 

maintain and improve soil fertility. 
A second example can be drawn from the agricultural history of East Asian wet 

rice cultivation (Hayami and Ruttan 1985). Traditional wet rice cultivation resem¬ 

bled farming in an aquarium. The rice grew tall and rank; it had a low grain-to- 

straw ratio, and grain was recycled into the flooded fields in the form of human and 
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animal manures. Mineral nutrients and organic matter were carried into and depos¬ 

ited in the fields with the irrigation water. Rice yields rose continuously, though 

slowly, even under a monoculture system. 

A third example is the forest and bush fallow (or shifting cultivation) systems 

that were practiced in most areas of the world in premodern times and still are today 

in many areas of tropical Africa (Pingali, Bigot, and Binswanger 1987). At a low 

level of population density, these systems were sustained over long periods of time. 

As population density increased, short fallow systems emerged. Where the shift to 

short fallow systems occurred slowly, as in Western Europe and East Asia, systems 

of farming that permitted sustained growth in agricultural production emerged. 

Where the transition to short fallow has been forced by rapid population growth, 

the consequence has often been soil degradation and declining productivity. 

SUSTAINING AND ENHANCING PRODUCTIVITY 

This brings me to the title of this paper. The three systems I have described, 

along with other similar systems based on indigenous technology, have provided 

inspiration for the emerging field of agroecology. But none of the traditional sys¬ 
tems, while sustainable under conditions of slow growth in demand for food, has 

the capacity to respond to modem rates of growth in food demand generated by 

some combination of rapid increase in population and in growth of income. Some 

traditional systems were able to sustain rates of growth in the 0.5-1.0 percent per 

year range, but modern rates of growth in demand are in the range of 1.0-2.0 

percent per year in the developed countries. Rates of growth of demand in the less 

developed and newly industrializing countries are often in the range of 3.5-5.0 
percent per year. 

In searching the literature on sustainability, I do not find sufficient recognition of 

the challenge that modern rates of growth in food demand impose on agriculture. If 

the concept of sustainability is to serve as a guide to practice, it must include the 

use of technology and practices that both sustain and enhance productivity. 

In the United States, the capacity to sustain the necessary increases in agri¬ 

cultural production will depend largely on our capacity for institutional innovation. 

If we lose our capacity to sustain growth in agricultural production, it will be a 

result of political and economic failure. Failure to reform agricultural commodity 

programs in a manner that will contribute to both sustaining and enhancing pro¬ 

ductivity will mean a loss of one of the few industries in the United States that has 

managed to retain world-class status—that is capable of competing in world mar¬ 
kets (von Witzke and Ruttan 1988).1 

It is quite clear, however, that the scientific and technical knowledge is not yet 

available that will enable farmers in most tropical countries to meet the current 

demand their societies are placing upon them or to sustain the increases that are 

being achieved. Further, the research capacity has not yet been established to pro¬ 

vide that knowledge and technology. In these countries, achievement of sustainable 
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agricultural surpluses is dependent on advances in scientific knowledge and on 

technical and institutional innovation. 

IMPLICATIONS FOR RESEARCH 

I am deeply concerned about a weakening commitment to creating in both de¬ 

veloped and developing countries the research capacity necessary to achieve pro¬ 

ductive and sustainable agricultural systems. I am also concerned that the sus¬ 

tainability movement is pressing for adoption of agricultural practices under the 

banner of sustainability before either the science has been done or the technology is 

available. 

It has been surprisingly difficult to find careful definitions of the term sus¬ 

tainability. This is at least in part because sustainability, if it is to provide a useful 

rhetoric for reform, must be able to accommodate the several traditions that must 

march under its banner. These include the organic agriculture tradition, the land 

stewardship movement, the agroecological perspective, and others. In my judg¬ 

ment, any attempt to specify the technology and practices that meet the criteria of 

sustaining and enhancing productivity would be premature. At present it is useful 

to define sustainability in a manner that will be useful as a guide to research rather 

than as an immediate guide to practice. Thus, it seems useful to adhere to a defini¬ 

tion that includes (1) the development of technology and practices to maintain and/ 

or enhance the quality of land and water resources, and (2) the improvement in 

plants and animals and the advances in production practices to facilitate substitu¬ 

tion of biological technology for chemical technology. 

Furthermore, it is desirable to learn what is achievable in the above objectives, 

primarily from a biological perspective. Maximum yield experiments represent a 

useful analogy: the objective of a maximum yield experiment or trial is not to pro¬ 

vide a guide to farm practice; it is to find out how a plant population performs under 

high-level input stress. The research agenda on sustainable agriculture needs to 

define what is biologically feasible without being excessively limited by present 

economic constraints. 

NOTE 

1. See Bonnen, chapter 15 in this volume.—Ed. 
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The Impact of Technical Change 
on Income Distribution: The 

Case of Rice in Colombia 

GRANT M. SCOBIE and RAFAEL POSADA T. 

The contribution of technical change to agricultural productivity in 

developing countries has been widely recognized and increasingly 

documented (Arndt, Dalrymple, and Ruttan 1977). The generation 

of that technical change through agricultural research is now 

viewed as an economic activity to which scarce resources can be devoted and 

measurable output defined (Schultz 1970).1 

In the appraisal of potential or past research strategies, two central economic 

issues arise: efficiency and equity. While earlier studies were concerned pri¬ 

marily with the efficiency goal, increasing attention has been given to the dis¬ 

tribution of social benefits stemming from programs of agricultural research. 

Akino and Hayami (1975) and Ramalho de Castro and Schuh (1977) examine the 

distribution of the gross social benefits between consumers and producers, while 

others have considered the impact on the functional distribution of income (for 

example, Ayer and Schuh [1972]; Schmitz and Seckler [1970]; Wallace and 

Hoover [1966]). 

In this chapter we analyze the impact of technological change in the Colom¬ 

bian rice industry, giving particular attention to the consequences for the house¬ 

hold income distribution. “It appears that relatively little theoretical and empiri¬ 

cal work has been done on the welfare or income distributional effects of 

technical change. This is unfortunate, for a considerable amount of research 

funds is spent each year by both private and public institutions to develop new 

technologies for agriculture’’ (Bieri, de Janvry, and Schmitz 1972, 801). After 

sketching the background of the research program, we present some estimates of 
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the social benefits: the rate of return (efficiency) and the impact on household 

income distribution (equity). Both costs and benefits of the research program are 

used in deriving the distributional consequences. 

BACKGROUND 

In 1957 a national rice research program was formed within the Ministry of 

Agriculture with the cooperation of the Rockefeller Foundation (Rosero 1974). 

At that time, the tall U.S. variety, Bluebonnet-50, was extensively grown; but in 

1957 it was attacked by a virus disease, causing extensive losses. Imports of rice 

rose substantially, and the real domestic retail price was higher in 1957 than in 

any year since 1950 (and in fact up to 1974). These events stimulated the 

formation and funding of a national rice research program whose primary objec¬ 

tive was the selection of varieties resistant to the virus. It was hoped that by this 

mechanism domestic output could be increased, partly eliminating the need for 

rice imports and lowering domestic prices. This strongly consumer-oriented 

policy contrasts with the vacillation of public policy between a consumer and a 

producer focus which had been characteristic of Colombian rice policy since the 

thirties (Leurquin 1967). 

This research effort did produce new varieties, but their impact was limited 

(Hertford et al. 1977). In 1967 the newly formed rice program of the Centro 

Intemacional de Agricultura Tropical (ClAT) joined in a collaborative effort with 

the Colombian program, and dwarf lines from the International Rice Research 

Institute in the Philippines were introduced. This was followed by the local 

development and release of four disease-resistant dwarf rices. The rate of adop¬ 

tion of these modern varieties has been spectacular. In 1966, 90 percent of the 

irrigated sector was sown to the traditional variety (Bluebonnet-50); by 1974 

virtually all the irrigated rice production came from dwarf varieties. 

The research program, especially since 1967, has been oriented to the irrigated 

sector. The modem varieties have been best suited to areas with good water 

control and high levels of other inputs. Thus, while widely adopted throughout 

the irrigated sector, they had little impact in the upland or rainfed sector. Given 

the possibility of rapid increases in national output through the introduction of 

new varieties suited to irrigated culture, this was undoubtedly a rational choice. 

The rate of technological progress that could have been achieved with the same 

research resources surely would have been less had attention been directed to the 

upland sector. A further explanation of the particular ecological orientation 

adopted lay in the close collaboration between FEDEARROZ, the National Rice 

Growers’ Federation (founded and supported principally by the large rice 
growers), and the research program. 

As a consequence of the emphasis on the irrigated sector, together with the 

rapid adoption of the modern varieties, yields and production in that sector rose 

dramatically. In contrast, the relatively disadvantaged upland sector, which ex- 
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perienced little or no technical change, declined in importance from 50 percent of 
the national output in 1966 to 10 percent in 1974. 

THE MODEL 

The approach taken closely follows the formulation of Ayer and Schuh 

(1972).2 A more detailed statement of the model and the estimation of the 

parameters is given in Scobie and Posada 1977. The model estimates the total 

gross social benefits and their division between Colombian rice producers and 

consumers, but extends existing formulations (following Bell 1972) by dis¬ 

tinguishing between upland and irrigated producers. This distinction was made 

as a consequence of the differential impact of the research program on the two 

sectors. It is suggested that the proposed formulation would have general ap¬ 

plicability in analyzing the differential impact of a new technology whose rele¬ 

vance is restricted for whatever reason to a subset of the producing firms. 

RESULTS 

Gross Benefits 

The changes in consumer and producer surpluses resulting from the introduc¬ 

tion of modem varieties were estimated for each year from 1964 to 1974 and are 

summarized in table 1. Consumer benefits are positive because in the absence of 

modem varieties, the volume of rice entering the domestic market would have 
been much lower, with a concomitant higher internal price. However, for the 

same reason, both upland and irrigated producers have forgone rents to factors of 

production whose mobility is limited in the short run. Changes in producer 

surplus follow as a consequence of some inelasticity in the supply of rice, 

imparted by rising short-run marginal cost curves. Such changes would be transi¬ 

tory if, in the long run, the supply elasticities of all factors to rice production 

approached infinity. Despite the overall reduction in short-run producer sur- 

TABLE I 
GROSS BENEFITS OF NEW RICE VARIETIES IN COLOMBIA TO 

CONSUMERS AND PRODUCERS, IN $(COL.) MILLION 

Gross Benefits 
Accruing to: 1964-69 1970-74 

Consumers 
Producers 

1,404 17,542 

Irrigated -368 -6,468 
Upland -517 -3,878 

Total 519 7,196 

Note: Each entry is the sum of the annual deflated values (1964 = 100). 
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pluses, some gains undoubtedly accrued to “early adopters’’ in the irrigated 

sector. 

Had Colombia not mounted a successful research program, upward pressure 

on domestic prices may well have been contained by allowing rice imports. Even 

in the absence of such approval, illegal imports from neighboring Venezuela and 

Ecuador may have had a price-depressing effect. Higher imports of rice would 

have reduced the amount of foreign exchange available for other imports and put 

upward pressure on the exchange rate. However, estimating the distributional 

consequences of this scenario would lead us far beyond the more modest scope of 
this investigation. 

Net Benefits 

The distribution of gross benefits between producer and consumer groups is a 

relatively blunt tool for analyzing the distributional impact of technological 

change. We attempt two extensions: first we will consider the incidence of the 

research costs, and so derive net benefits to producers and consumers; subse¬ 
quently we will examine the distribution of the gross benefits and research costs 

by income level within groups. 

The costs of the research program were borne by three entities: (a) the national 

rice program of the Instituto Colombiano Agropecuario (ICA); (b) the contribu¬ 

tion of the growers through FEDEARROZ under Law 101 of 1963, which 

created the Cuota de Fomento Arrocera. This law requires the collection of 

$(Col.) 0.01/kg from all growers and authorizes FEDEARROZ to administer the 

funds for support of research, regional testing, publishing technical bulletins, 

presenting training courses to field agronomists, and financing the Technical 

Division of FEDEARROZ; and (c) international cooperation, originally through 

the Rockefeller Foundation and subsequently through the rice program of the 

Centro Intemacional de Agricultura Tropical (ClAT). 

No attempt is made to include any costs incurred by the International Rice 

Research Institute (IRRI) in the development of IR-8 and IR-22, which occupied 

up to almost 60 percent of the area sown in Colombia. Hence, for these varieties 

we will overstate the net global benefits by allowing their contribution to produc¬ 

tion without discounting their full costs. However, if the measurement of net 

benefits is viewed from Colombia’s standpoint, then it is valid to include only 

those costs incurred by Colombia in testing, multiplying, and releasing the IRRI 
materials. 

The distribution of gross social benefits, research costs, and net benefits for 

producers and consumers is shown in table 2. The gross social benefits were 

totaled for the period 1964-74 and expressed in $(Col.)million 1970, compound¬ 

ing forward the years 1964-69 and discounting 1971-74, both using an estimate 

of 10 percent for the social opportunity cost of capital in Colombia (Harberger 
1972, 155). 

In a similar manner the costs of the research from the three sources were 
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TABLE 2 
SIZE AND DISTRIBUTION OF BENEFITS AND COSTS OF MODERN RICE VARIETIES IN 

COLOMBIA, 1957-74, IN $(COL.) MILLION 

Producers 
Total International 

Item Upland Irrigated Total Consumers Colombia Cooperationa 

Gross benefits 
Costs of research 

-3,542 -5,293 -8,835 14,939 6,104 — 

FEDEARROZ 8 30 38 — 38 — 

ICA* 1 2 2 22 25 — 

Total 9 32 40 22 63 19 

Net benefits -3,551 -5,325 -8,875 14,917 6.042 — 

Note: All data expressed in 1970 pesos; minor discrepancies are due to rounding. 
"From Ardila 1973, and personal communication from the Centro Internacional de Agricultura 

Tropical (ClAT). 
*From Ardila 1973, and personal communication from the Institute Colombiano Agropecuario 

(ICA). 

summed and are shown in table 2. The costs of the ICA program were assumed 

to come from general tax revenue and were divided between consumers and 

producers on the basis of urban and rural proportions of total tax revenues in 

1970 (Jallade 1970). The producer contribution was further broken down be¬ 

tween upland and irrigated producers on the basis of the production coming from 

each sector in 1970. The contributions from FEDEARROZ were distributed 

between the upland and irrigated sectors assuming a 45 percent collection rate 

(FEDEARROZ 1975), except that no contributions were assumed for upland 

producers with less than ten hectares. Expressed in 1970 pesos, $(Col.)82 mil¬ 

lion were devoted to rice research between 1957 and 1974. 

In order to assess the sensitivity of the net benefits to varying assumptions 

about the supply-demand elasticities, the results in table 3 were calculated. The 

demand elasticity was varied from -0.3 (a typical lower bound found in a review 

TABLE 3 
NET BENEFITS IN 1974, IN $(COL.) MILLION, AND INTERNAL RATES OF RETURN 

FOR DIFFERING ELASTICITIES OF SUPPLY AND DEMAND 

Elasticity of 
Supply (e) 

Elasticity of Demand (t\) 

-0.300 -0.449 -0.754 

9,052 3,981 2,174 

0.235 89% 94% 89% 

8,627 3,556 1,749 

1.500 96% 87% 79% 

Note; In each cell, the upper figure is the net benefits to Colombia of the rice research program in 
1974, and the lower figure is the internal rate of return based on the period 1957-74, with the last 
year’s costs and returns assumed to continue until 1986. The combination of t] = —0.449 and e = 

0.235 was used in calculating the results presented in tables 1 and 2. 
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of numerous studies in developing countries) to —0.449 (based on Pinstrup- 

Andersen, de Londono, and Hoover 1976, 137) to -0.754 (Cruz de Schlesinger 

and Ruiz 1967). The supply elasticity of 0.235 is from Gutierrez and Hertford 

1974, with an arbitrarily chosen upper value of 1.5. 

The internal rate of return on the investment is consistently high and relatively 

insensitive to varying elasticities. These high returns are not uncommon in agri¬ 

cultural research. Ayer and Schuh (1972, 581) report an internal rate of return of 

89 percent for cotton in Sao Paulo, Brazil; Akino and Hayami (1975, 8) report 

values up to 75 percent for rice in Japan; Peterson (1967, 669) reports 20-30 

percent for poultry in the United States; Barletta (1971) reports 75 percent for 

wheat in Mexico; Griliches (1958) reports 35 percent for corn in the United 

States; Ardila (1973) reports 58-82 percent for rice in Colombia up until 1971; 

and Montes (1973) reports 76-96 percent for soybeans in Colombia. One should 

resist the conclusion that all agricultural research would show such payoffs—the 

literature is not replete with evaluations of failures. 

While the net benefits in 1974 vary little with the supply elasticity, they fall 

markedly with higher absolute demand elasticities (table 3). However, our con¬ 

cern here is more with the relative distribution of the net benefits within groups 

than with establishing their absolute magnitude. 

Distribution of Net Benefits by Income Level 

To evaluate the distributional impacts of the technological change, the gross 

benefits, the costs of the research program, and the consequent net benefits were 

distributed across income groups for consumers and upland and irrigated pro¬ 

ducers. In each case the annual average impact for 1970 was estimated by 

summing the gross benefits and costs (expressed in 1970 pesos) and dividing by 
the appropriate number of years. 

Gross benefits to consumers were assumed to be directly proportional to the 

quantity of rice consumed, while their contributions to the research costs were 

distributed in proportion to tax receipts from each income stratum. The resulting 

net benefits to consumers by income level are shown in table 4. 

Rice is now virtually the most important foodstuff in Colombia; between 1969 

and 1974 total domestic consumption doubled (U.S. Department of Agriculture 

1976, 11), and rice is the major source of calories and the second major source of 

protein (after beef) in the Colombian diet (Departamento Nacional de Planeacion 

1974). As rice is disproportionately consumed by the lower-income groups, who 

make limited tax contributions, the net benefits of the research program were 

strongly biased toward them in both absolute and relative terms. While the lower 

50 percent of Colombian households received about 15 percent of household 

income, they captured nearly 70 percent of the net benefits of the research 
program. 

In the case of producers, the annual average change in producer surplus was 
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TABLE 4 
DISTRIBUTION OF NET BENEFITS, HOUSEHOLDS, AND HOUSEHOLD INCOME 

1970 
Income 
Level 

($[Col.]000) 

Annual 
Average 

Net Benefits 
($[Col.J) 

Net Benefits 
as a 

Percentage 
of Incomea 

Cumulative Percentage of: 

Net Benefits Householdsb 
Household 

Income 

0-6 385 12.8% 18% 19% 2% 
6-12 642 7.1 50 39 8 

12-18 530 3.5 67 52 15 
18-24 333 1.6 77 64 23 
24-30 348 1.3 83 71 29 
30-36 353 1.2 88 lb 35 
36-48 342 0.8 93 82 43 
48-60 200 0.4 95 86 51 
60-72 128 0.2 96 89 57 
72+ 138 0.2 100 100 100 

"Relative to the midpoint of the interval. 
foFrom Jallade, 1974, 22. 

distributed across farm sizes in proportion to estimates of the production based 
on census data. The research costs were also distributed by farm size, assuming 

that tax payments were proportional to production (in the case of the ICA costs), 

and by the method already discussed for the research levy. The sum of the 

forgone income and the research costs were then expressed as a percentage of the 

estimated 1970 average net income by farm size for the entire rural sector (table 

5). This last step is clearly less than satisfactory. 

Ideally, income distribution data are required for upland and irrigated rice 

producers by size of farm. As no such data are known to exist, resort was made 

to a distribution of rural income by farm size for 1960 (Berry 1974, 610), inflated 

to 1970 values. We have no basis for knowing whether rice producers would 

have higher or lower incomes than the rural average for each farm size group. 

However, again, our principal interest is in the relative rather than absolute 

distribution of benefits by income level. 

The group most severely affected was the small (that is, low-income) upland 

producers. For these producers, the annual average income forgone through 

lower rice prices (and no compensating technological change) represented a high 

proportion of their assumed 1970 income. To the extent that their incomes were 

below the rural sector average, this impact would have been even more pro¬ 

nounced. On the other hand, the forgone income to the irrigated producers varied 

more erratically depending on the size group, with the heaviest relative burden 

falling on the 200-500- and 500-1,000-hectare groups. However, the absolute 

impact may well be overstated if irrigated producers had incomes above the 

national average for rural income earners. 
In summary, the net benefits of the technological change accrued to con- 



412 Grant M. Scobie and Rafael Posada T. 

TABLE 5 
ANNUAL AVERAGE DISTRIBUTIONAL IMPACT OF RICE RESEARCH PROGRAM ON 

UPLAND AND IRRIGATED PRODUCERS 

Change in Producer Surplus Plus 
Research Costs as a Percentage 

of 1970 Income 

Farm Size 
(hectares) 

Average 
Incomea 
($[Col.J) 

Upland 
Sector 

Irrigated 
Sector 

0-1 1,500b -58% -56% 

1-2 3,647 -53 -39 

2-3 5,330 -60 -25 

3-4 6,508 -71 -38 

4-5 7,406 -75 -53 

5-6 10,295 -60 -43 

10-20 15,652 -48 -47 

20-30 18,934 -41 -48 

30-40 23,394 -35 -47 

40-50 28,620 -30 -45 
50-100 35,904 -29 -48 

100-200 66,759 -26 -53 
200-500 155,398 -18 -79 
500-1,000 287,513 -21 -69 

1,000-2,000 532,389 -19 -49 
2,000+ 1,480,199 -11 -36 

"From Berry 1974, 610, adjusted to 1970. 
bAssumed value. 

sumers, with the lowest-income households capturing a disproportionate share. 

As Hayami and Herdt (1977) note, “The decline in the price of a food staple due 

to technical progress in its production has the effect of equalizing income among 

urban consumers.” The forgone income to producers appeared to fall most heavily 

on the small upland producers. Even if the average annual consumer benefits are 

included as benefits to upland producers, the small upland producers still appear as 

the most severely affected, a not surprising result, given the orientation of the re¬ 

search program toward the irrigated sector. However, some notion of the relative 

magnitudes of the different groups should be borne in mind. In 1970 (prior to the 

major impact of the modern varieties) there were only an estimated twelve thou¬ 

sand upland producers with less than five hectares. Hence, under any plausible set 

of welfare weights, their losses would be more than offset by the gain to more than 

one million low-income consuming households, implying an overall gain (albeit 
uncompensated) in some measure of social welfare. 

Caution should be exercised in generalizing from this conclusion. The urban 

and nonlandowning rural poor of Colombia are very much more numerous than 

the small farmers. In less urbanized countries with a large semisubsistence rural 

population, the lowest-income households may benefit from technological ad¬ 

vances specifically designed for the small-farm sector (Valdes, Scobie, and 
Dillon 1979). 
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CONCLUDING COMMENTS 

Concern is periodically voiced for the distributional implications of tech¬ 

nological change in developing agriculture. One is often led to feel that the 

introduction of new technology has been only a qualified success because of its 

apparent failure to solve a broad spectrum of social ills. But frequently it is the 

well-being of only the rural poor (both the small farmer and the landless worker) 

that is the focus of attention. The presence of large concentrations of urban poor 

who are potential beneficiaries of expanded production of basic foodstuffs is 

sometimes neglected when castigating the “green revolution.” 

Throughout much of Latin America, the rural poor tend to be concentrated (for 

historical reasons) in the less favored ecological zones. The development of 

technology suited to such areas is presumably a more difficult process, which, 

ceteris paribus, would divert research resources from the discovery of technolo¬ 

gies that can result in rapid increases in total output from the more favored 

commercial agricultural sector. 

The results presented for the case of Colombian rice exemplify this trade-off. 

By focusing on the distribution between consumers and producers and, more 

important, by isolating both the costs and benefits by income strata, we have 

endeavored to quantify some of the dimensions of this trade-off. Concentrating 

the research on the upland producers would presumably have entailed forgone 

benefits to the numerous urban poor (without guaranteeing that small upland 

producers would have benefitted in the long run). 

In this chapter we have attempted some preliminary extensions of the com¬ 

monly used approaches to analyzing the distributional impact of technological 

change: (a) a model that allows for differential impact of technological change on 

two classes of producers is introduced; (b) the incidence of research costs is 

considered in the distribution of the social benefits to different groups; and (c) the 

distributional impact (at the national level) on consumer and producers house¬ 

holds by income strata is analyzed. These extensions have come only at a price. 

We have ignored the consequences for the employment of resources released 

from the rice sector due to the differential impact of the new technology; and the 

lack of data to analyze the distributional consequences for household income led 

us to a formidable number of assumptions, we hope not excessively cavalier. 

NOTES 

The research on which this article is based was conducted while the authors were economists in the 
rice program of the Centro Intemacional de Agricultura Tropical (CIAT), Cali, Colombia. The 
support and interest of John L. Nickel, director-general of CIAT, and Peter R. Jennings, of the 
Rockefeller Foundation, are gratefully acknowledged. G. Edward Schuh, Paul R. Johnson, Alberto 
Valdes, Per Pinstrup-Andersen, Reed Hertford, and two reviewers for the American Journal of 

Agricultural Economics all offered insightful comments. 

1. See also Schultz, chapter 22 in this volume.—Ed. 
2. Hertford and Schmitz (1977) provide a review of the procedures involved in estimating changes 
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in consumer and producer surplus. A valuable survey with discussion of some of the contentious 

issues is given by Currie, Murphy, and Schmitz (1971), while some apparent inconsistencies between 

alternative formulations are noted by Scobie (1976). 
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Assessment of the Green 
Revolution 

YUJIRO HAYAMI 

In a recent article, Richard Grabowski has applied the Hayami- 

Ruttan model of induced innovation to the analysis of dualistic rural 

economies.' He argues that in the economies characterized by bi- 

modal distribution of assets and income, the induced innovation 

mechanism dictates technological change in a socially inefficient and inequitable 

direction. 

According to Grabowski, in the situations of dualistic agrarian structure, large 

landholders, because of their monopsonistic position, face factor price relations 

different from those faced by smallholders and the landless. Landed elites usu¬ 

ally have better access to institutional credit and subsidized modem inputs, with 

the result that the cost of nonlabor inputs for them are lower than social oppor¬ 

tunity costs. The demand of the powerful elites based on such biased price 

signals will induce public agencies to generate technological changes that have 

labor-saving effects and are more profitable for large-scale operations. Thus the 

inequitable distribution of assets and income in dualistic rural communities will 
be aggravated further. 

I share Grabowski’s perspective that in situations where the rural sector con¬ 

sists of more than one group with sharply conflicting interests, the induced 

innovation mechanism may fail to generate socially desirable innovations or may 

produce innovations that are socially undesirable for both efficiency and equity 

reasons—a perspective entirely consistent with Hayami and Ruttan’s.2 Indeed, 

we often observe cases in which factor market distortions and concentration of 

land assets induced inefficient and inequitable technological changes, such as 

labor-displacing mechanization in the labor-abundant economies where the so¬ 

cial opportunity cost of labor was low relative to that of capital. 

Yujiro Hayami is professor of economics, Aoyama Gakuin University, Tokyo. 

Originally titled “Induced Innovation, Green Revolution, and Income Distribution: Comment,” 

this paper was a comment on the article by Richard Grabowski cited in n. 1, below. Reprinted from 
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University of Chicago Press. Copyright © 1981 by The University of Chicago. All rights reserved. 

Published with minor editorial revisions by permission of the author. 
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My major disagreement is with Grabowski’s view on the “Green Revolution”— 

the development and diffusion of modern semidwarf varieties of rice and wheat in 

tropical countries with heavier application of fertilizers and chemicals. He con¬ 

siders that the Green Revolution represents a typical case in that the induced inno¬ 

vation mechanism worked in dualistic situations to generate technological changes 

biased toward the benefit of landed elites at the expense of smallholders and land¬ 
less laborers. 

THE GREEN REVOLUTION AND INCOME DISTRIBUTION 

In this perspective Grabowski shares the criticism of the Green Revolution 

popular among radical political economists and sociologists.3 Their arguments 

run as follows: Green Revolution technology tends to be monopolized by large 
commercial farmers, who have better access to new information and better 

financial capacity. Modem varieties (MV) can profitably use higher applications 

of modern inputs such as fertilizers and chemicals. Adoption of MV is said to be 

difficult for small subsistence farmers, who have little financial capacity to 

purchase these inputs. A large profit resulting from the exclusive adoption of MV 

technology by large farmers stimulates them to enlarge their operational holdings 

by consolidating the farms of small nonadopters through purchase or tenant 

eviction. As a result, polarization of rural communities into large commercial 

farmers and landless proletariat is promoted. Furthermore, the large commercial 

farms have an intrinsic tendency to introduce large machinery for ease of labor 

management, which reduces employment opportunities and wage rates for the 

landless population, resulting in more inequitable income distribution. 

Indeed, such arguments are not groundless. It is not difficult to find cases in 

which significant trends toward polarization and more inequitable income dis¬ 

tribution have developed side by side with the diffusion of MV. The point of 

major controversy is the causal relationship between new technology and polar¬ 

ization phenomena. Does the adoption of new technology in fact tend to be 

monopolized by largeholders because of constraints in information and credit to 

smallholders? Does the technology make large-scale operations relatively more 

efficient and profitable? Is there a technical complementarity between MV and 

labor-displacing machinery? The issue is an empirical question and should be 

resolved as such. 

EMPIRICAL EVIDENCE 

In fact, there is little empirical evidence that the use of MV has been monopo¬ 

lized by large farmers. Of thirty-six villages selected throughout Asia for the 

international cooperative study on the process of adoption of new rice technol¬ 

ogy, in only one village was there a significant lag of small farmers behind large 

farmers in the adoption of MV.4 This exceptional village was the one studied by 
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Cumulative adoption (%) 

Fig.l. Cumulative Percentage of Farms in Three Size Classes Adopting Modern 

Varieties (top) and Tractors (bottom) in Thirty Selected Villages in Asia (IRRI 

Interpretive Analysis of Selected Papers from Changes in Rice Farming in Selected 
Areas of Asia [Los Banos, Philippines, 1978], 91) 
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Parathasarathy and Prasad, which Grabowski refers to as evidence for the differ¬ 

ential adoption of MV technology among large and small farms.5 On the aver¬ 

age, small farmers were even faster in the MV adoption than were large farmers 

(fig. 1, top). The pattern of MV diffusion paths among different farm-size 

classes contrasts sharply with the diffusion pattern of tractors, in which large 

farmers achieved distinctly faster and higher rates of adoption (fig. 1, bottom). 

The contrasting diffusion patterns suggest that the MV and tractor technolo¬ 

gies differ. The latter is characterized by indivisibility or lumpiness in the use of 

capital and therefore requires a large farm size for efficient operation, whereas 

the former is divisible into any small units at equal efficiency. In other words, the 

MV technology is neutral with respect to scale. The scale neutrality of MV 

technology was supported by the econometric test on wheat production in the 
Indian Punjab by Sidhu.6 

The data collected from selected villages in Asia show that there was no 

significant difference in the average paddy yield per hectare between large and 

small farmers adopting MV, except for Indonesia (table 1), and that there was no 

difference in the percentage of farmers reporting increases in profit from rice 

production and level of living after the introduction of MV (table 2). These data 

are consistent with the hypothesis of scale neutrality of MV. Similar results were 

reported in a large body of micro studies for various parts of Asia.7 After a 

careful review of those micro studies, Ruttan concluded that “neither farm size 

nor tenure has been a serious constraint to the adoption of new high yielding 

grain varieties” and “neither farm size nor tenure has been an important source 

of differential growth in productivity.”8 

Another major issue revolves around the direction of factor-saving bias in new 

technology. If MV has a labor-saving bias, the income position of landless 

laborers and tenants will deteriorate even if the technology is neutral with respect 

to the scale of farm operation. The econometric test by Sidhu for Punjab wheat 

TABLE 1 
AVERAGE PADDY YIELDS ON LARGE VERSUS SMALL FARMS ADOPTING MODERN 

VARIETIES IN 32 ASIAN VILLAGES, 1971/72 WET SEASON 

Paddy Yield 
(tons per hectare) 

Villages 
(N) 

Small Farmer 

(S) 

Large Farmer 

(L) 
Difference 

(L-S) 

India 12 3.8 4.6 0.8 
Pakistan 2 3.3 3.4 0.1 
Indonesia 5 3.7 5.3 1.6 
Malaysia 2 2.4 2.2 -0.1 
Philippines 9 2.7 2.5 -0.2 
Thailand 2 3.4 3.4 0 

AH villages 32 3.3 3.8 0.5 

Source: IRRI, Interpretive Analysis, 96. 
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TABLE 2 
AVERAGE PERCENTAGE OF FARMERS REPORTING INCREASES IN PROFIT FROM 

RICE AND LEVEL OF LIVING AFTER THE INTRODUCTION OF MODERN VARIETIES IN 
SELECTED ASIAN VILLAGES, 1971/72 

Villages 

(N) 

Farmers Reporting Increases (%) 

Profit from Rice Level of Living 

Small 
Farmer 

Large 
Farmer 

Small 
Farmer 

Large 
Farmer 

India 8 72% 80% 59% 73% 

Indonesia 5 80 79 65 67 

Malaysia 2 67 53 60 45 

Philippines 12 62 64 55 62 

Thailand 3 41 55 41 48 

All villages 30 66 69 57 63 

Source: IRRI, Interpretive Analysis, 108. 

production shows that the MV wheat represented a neutral technological change 

not only with respect to scale but also with respect to the factor use.9 A similar 

study by Ranade and Herdt on rice in the Philippines suggests that the MV 

technology is biased in the direction of land saving, though the evidence is not 

conclusive.10 

Although more econometric investigations are required to confirm the direc¬ 

tion of factor-saving bias in the MV technology, available evidence shows that 

the MV technology resulted in a significant increase in labor demand. Data 

assembled for various parts of Asia by Barker and Cordova show that labor 

inputs per hectare for rice production were higher for MV than for traditional 

varieties (TV) in the order of 10-50 percent.11 Similar results were drawn from a 

review of other studies.12 Typically, labor application for land preparation was 

reduced by use of tractors, but the reduction was more than compensated for by 

increases in labor use for weeding, other crop-tending requirements, and har¬ 

vesting. Grabowski cites Bardhan’s study for North India as evidence for the 

insignificant effect of the green revolution on the increase in rural labor de¬ 

mand.13 However, Lai shows clearly that Bardhan’s study refers to an early 

period of MV diffusion and that as MV diffused more widely, the net effect of 

the resultant increase in labor demand was a significant rise in real wages in the 

Punjab and Haryana at a time when real wages were constant or declining in parts 

of India where the diffusion of MV technology was limited.14 

A popular argument is that even if the MV technology may itself be neutral or 

labor using, it stimulates the introduction of labor-displacing machinery through 

either technical complementarity or increased income for large farmers to enable 

the purchase of machinery. However, such a conjecture is not supported by 

empirical observations. As shown in figure 1, increases in the adoption of trac¬ 

tors by large farmers began earlier than the introduction of MV, and there was no 
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sign that the tractor adoption was accelerated by the dramatic diffusion of MV 

from the late 1960s to the early 1970s. Much of the growth in the use of tractors 

in South and Southeast Asia can be attributed to distortions in the price of capital 

by such means as overvalued exchange rates and concessional credits from 

national governments and international lending agencies.15 

CONDITIONS OF GREATER INEQUALITY 

The empirical evidence fails to identify the MV technology (in combination 

with irrigation and fertilizer) as a factor promoting more unequal income dis¬ 

tribution. In general, both small and large farmers adopted MV at more or less 

equal rates and achieved efficiency gains of the same order. It is likely that the 

MV technology was neutral or biased in the land-saving and labor-using direc¬ 

tion and resulted in increases in labor demand, despite the concurrent progress of 
mechanization. 

Contrary to the popular belief, we see a real danger of growing inequality in 

rural communities not because of the MV technology but because of insufficient 

progress in the technology under the strong population pressure on land. Rural 

economies in developing countries have been experiencing a rapid deterioration 

in the man/land ratio, with the average number of workers per hectare of arable 
land doubling within a fifty-year period. 

If technological progress of the land-saving type is not sufficiently rapid, the 

increase in labor demand will fail to keep up with the increase in labor supply 

arising from rapid population growth. The wage rate is bound to decline and the 

return to land to rise, and the income position of laborers and tenants will 

deteriorate relative to that of landowners. The process approximates the world 

predicted by classical economists such as Ricardo.16 As the growth of population 

presses hard on limited land resources under stagnant technology, cultivation 

frontiers are expanded to more marginal land and greater amounts of labor are 

applied per unit of cultivated land. The cost of food production increases, and 

food prices rise. In the long run, laborers’ income will be lowered to a subsis¬ 

tence minimum barely sufficient to maintain stationary population, and all the 

surplus will be captured by landlords in the form of increased land rent. 

The increased rate of return to land provides a strong incentive to accumulate 

more land, especially under the condition of an underdeveloped capital market, 

because alternative investment opportunities, such as stocks and securities, are 

not easily available. The concentration of landholdings induced by the higher 

rate of land rental makes the income distribution more skewed, which promotes 

further concentration of land—a vicious circle producing polarization. This trend 

is accelerated further by the development of labor-displacing mechanical tech¬ 

nology which was induced by market distortions through a process correctly 

perceived by Grabowski. 

It is not easy to stop this process simply by instituting land-reform laws and 
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regulations or trying to protect smallholders by such means as subsidizing credit 

and input prices, as Grabowski suggests. In many cases such government inter¬ 

ventions have the effect of promoting polarization, especially under the power 

structure of dualistic rural communities. It is a common observation that rich 

farmers, through their pull with government agencies, manage to receive a 

disproportionate share of subsidized input and credit.17 Land-reform regulations, 

such as rent control or the prospective plan of land confiscation and redistribu¬ 

tion, often have resulted in the large-scale eviction of tenants in order to establish 

landlords’ direct cultivation by use of agricultural laborers.18 

If the real economic force underlying polarization and greater misery of the 

poor is the decline in the return to labor relative to the return to land, agrarian 

reform programs—such as land reform and institutional credit programs—will 

have little chance of success to achieve more equitable distributions of income 

and assets unless they are supported by the efforts to counteract the decreasing 

return to additional labor applied per unit of land area. One critical effort, among 

others, should aim at the development of labor-using and land-saving technology 

or at least neutral technology in order to raise the marginal productivity of labor 

on limited land resources. 
In this perspective, the Green Revolution can be considered an induced innova¬ 

tion in response to growing population pressure on land, without which both the 

wage rate and the income level of the rural working population would have 

degenerated further. As Grabowski rightly points out, in dualistic situations the 

induced innovation mechanism can dictate technological change toward a so¬ 

cially inefficient and inequitable direction, as evidenced by labor-displacing 

mechanization in many parts of labor-abundant economies. However, the Green 

Revolution does not seem to represent such a case. Empirical evidence is more 

consistent with the hypothesis that the growing inequality in the rural sector of 

developing countries has been a result not of Green Revolution technology but of 

insufficient progress of the Green Revolution technology in overcoming growing 

population pressure on land. 
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Technological Challenges in 
Asian Agriculture in the 1990s 

DEREK BYERLEE 

This chapter outlines the technological challenges for Asian agricul¬ 

ture in the 1990s. I first briefly recapitulate the major sources of 

growth in Asian agriculture in recent decades—that is, the spread of 

modem rice and wheat varieties accompanied by increased use of 

fertilizer and improved irrigation. I argue that the contribution of these factors to 

increased food production in the future will be much smaller compared to the past 

two decades and that, to sustain growth into the 1990s and beyond, we need to seek 

new sources of growth. The prognosis is that, without a renewed effort in food 

grain production, the 1990s will be a period of increasing foodgrain deficits in 

some of the major countries of Asia, which have been self-sufficient for much of 

the period since 1970. The critical ingredients of a strategy to reverse these trends 

are discussed with emphasis on the technical-scientific and the institutional issues 
in technology development and transfer. 

TECHNOLOGICAL CHANGE IN CEREALS SINCE THE 1950s 

Over the past three decades, there has been a major switch from area increases to 

yield increases as the major source of growth in world cereal production. This phe¬ 

nomenon is true for the developing world as a whole and is especially marked in 

Asia. As recently as the 1950s, expanding area was the major source of increased 

cereal production in much of Asia. For many countries, area increases now make a 

negligible contribution to raising cereal production; and in some cases, notably 

China, the area sown to cereals has actually declined in the past decade, with in¬ 
creasing competition for land from cash crops and urbanization. 

Derek Byerlee is director of the economics program, CIMMYT, Mexico, D.F. 

Background paper prepared for the USAID workshop Strategic Planning for Asia and the Near East, 

Rabat, Morocco, 19-24 February 1989. Reprinted with omissions by permission of the author. 
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Technological Change in Favorable Areas 

Three important changes in production technology have contributed to rapid 

yield increases in favorable (mostly irrigated) environments, but each is now show¬ 

ing definite signs of slowing. 

Modern varieties. The story of the rapid spread of modern varieties of wheat and 

rice in Asia is well known (Dalrymple 1985). Less spectacular but significant gains 

have also been made in maize, sorghum, and millet over much of Asia. However, 

in the favorable environments where modern varieties have had their greatest im¬ 

pact, almost all the area is now sown to modern wheat and rice varieties and there is 

little scope to exploit the switch from traditional to modern varieties as a future 

source of growth. Moreover, since the mid-1960s there have been no additional 

major breakthroughs in raising the yield potential of cereals, and none are likely to 

occur in the 1990s, at least at the farm level. Yield potential in new wheat varieties 

has risen at a steady rate of 0.7-1 percent per year since the release of the first 

semidwarf materials in the 1960s (CIMMYT 1989). In rice, no increase in yield 

potential has been achieved since the 1960s, although important gains have been 

made in earliness and disease and insect resistance (Pingali 1988). 

Irrigation water. Increased supplies of irrigation water made a major contribution 

to raising yields in the 1960s and 1970s in much of Asia. For example, over the past 

twenty years the percentage of wheat area under irrigation rose from 50 percent to 

72 percent in India and from 66 percent to 83 percent in Pakistan. However, in 

recent years, expansion in irrigated area has slowed drastically as the easier and 

less expensive irrigation sites have been developed (Levine et al. 1988). 

Fertilizer. Fertilizer use per hectare of cultivated land has expanded rapidly in the 

past two decades at over 10 percent per year to reach 78 kg/ha in Asia. In both 

wheat and rice production, fertilizer levels have reached modest to high levels of 

over 100 kg/ha of nutrients in irrigated areas of Asia, and there are diminishing 

returns to increased fertilizer doses at current levels of fertilizer efficiency. At the 

margin, grain-nutrient ratios in wheat (the amount of grain produced for each kilo¬ 

gram of fertilizer nutrient applied) appear to have fallen to less than 7:1 in India and 

less than 5:1 in Pakistan, compared to ratios of over 10 in the early years of the 

“Green Revolution.” 
Together, modern varieties, improved supplies of irrigation water, and increased 

fertilizer doses accounted for over 75 percent of the total yield increases in rice and 

wheat in Asia in the 1970s and 1980s (Herdt and Capule 1983; CIMMYT 1989). 

But, there is clear evidence that the contributions of each of these factors to yield 

increases in favorable environments have reached a stage of rapidly diminishing 

returns. There is already evidence that rates of cereal yield increase have slowed in 

some countries that were the early beneficiaries of the Green Revolution (e.g., 

Pakistan, India, and Turkey in the case of wheat). 
The gap between farmers’ yields and those on experiment stations has also 
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tended to narrow in the original Green Revolution areas. In the area surrounding 

the International Rice Research Institute (IRRI) in the Philippines, the highest 

yields obtained by farmers now surpass yields recorded on the IRRI experiment 

station (Pingali 1988). A similar trend for wheat has been observed in the Indian 

Punjab, where farmers’ yields in Ludhiana District now average over 4 t/ha. Fur¬ 

thermore, much of the remaining yield gap in these areas is not economically re¬ 

coverable (Herdt 1988). Hence, in the most advanced areas, farmers have suc¬ 

cessfully adopted most of the newer technologies, and there is little technology 

waiting “on the shelf’ to be transferred to farmers. 

Nevertheless, there are still large areas in favorable environments, such as 

Pakistan’s irrigated Punjab, where yields remain low (2 t/ha) relative to potential 

yields, even though all farmers have adopted the improved wheat varieties and use 

modest to high levels of fertilizer. There is substantial potential to increase yields 

in these areas through a number of relatively small and incremental management 

changes that are specific to each area, such as better plant stand establishment, 

minimum and zero tillage, improved weed control, balanced fertilizer doses, and 

improved timing of irrigation water application. These factors could profitably in¬ 

crease wheat yields at the farm level by up to 50 percent in Pakistan’s Punjab (By¬ 
erlee et al. 1986). 

Finally, there are worrying indications that yields or productivity are falling in 

some of the best production areas. Flinn and De Datta (1984) have documented a 

decline in yields obtained on IRRI’s experiment stations. In Pakistan’s Punjab, 

farm yields of improved wheat varieties have remained unchanged since 1970 de¬ 

spite a steady increase in inputs supplied (especially fertilizer, which has risen 

from 40 kg/ha nutrients in 1970 to 114 kg/ha in 1986), indicating a possible decline 

in productivity. The reasons for this decline are not yet well understood but may 

relate to soil micronutrient problems, soil structure, soil health, poor stand estab¬ 

lishment, low-quality irrigation water from tubewells, and worsening weed prob¬ 

lems. Clearly, sustaining cereal yields and productivity in these favorable areas is a 
critical challenge in the 1990s. 

Technological Change in Less Favorable Areas 

The use of modern varieties and fertilizer has also expanded steadily into less 

favorable areas, especially in the past decade. For example, 50 percent of the 

sorghum and millet area in India is estimated to be sown to modern varieties, much 

of it in marginal areas. Semidwarf wheat varieties have spread to most of the rain- 

fed areas receiving over 500 mm of rainfall annually, and they are diffusing slowly 

into the dry areas receiving less than a 500-mm annual rainfall (CIMMYT 1989). 

However, the yield impact of semidwarf varieties in marginal areas is much 

smaller, in part because of lower yield potential and in part because use of pur¬ 

chased inputs is less profitable and more risky. CIMMYT estimates that in irrigated 

areas of South Asia semidwarf wheat varieties grown with modest levels of fertil¬ 

izer provided a 40-50 percent jump in yields over traditional varieties. In dry rain- 
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fed areas, the equivalent gain in yields of the semidwarfs is estimated to be less 

than 10 percent. Similarly, Barker and Duff (1986) estimated expected yield gains 

from rice research in favorable rainfed areas to be twice those in less favorable 

rainfed areas. 

THE CHALLENGE OF FOODGRAIN SUPPLY IN THE 1990s 

Almost all recent projections indicate a growing gap between supply and de¬ 

mand for food products in the 1990s in Asia, given current trends. The FAO (Food 

and Agricultural Organization of the United Nations) projects an increase in de¬ 

mand for all food of 3.1 percent per annum for the region and 2.5 percent for ce¬ 

reals. Food and feed demand will be increasingly driven by rapidly rising incomes 

in the region, projected to average 3 percent per year. Demand will increase fastest 

for income-elastic products such as livestock products and their derived demands 

for feed grains (FAO 1987). The FAO projections indicate a widening gap between 

supply and demand for cereals in the region and more in-depth projections for rice 

and wheat support this conclusion (Barker and Herdt 1985; CIMMYT 1989). 

These projections do not suggest that famine will return to Asia. Rather they 

indicate that, if the food-feed demands of the growing populations and economies 

of Asia are to be satisfied in the 1990s, either substantial efforts will have to be 

made in agricultural research, extension, and irrigation, or food- and feedgrain 

imports will increase sharply. 

TECHNICAL CHALLENGES IN THE 1990s 

Plant Breeding and Biotechnology 

Plant breeding has made a major contribution to increased food production over 

the past two decades. There are still substantial opportunities to achieve improved 

technology for specific problem environments and needs, such as wheat varieties 

for late planting in intensive cropping systems and rice varieties for nonirrigated 

environments. But, the rates of yield gains in these stressed environments will gen¬ 

erally be much slower (CIMMYT 1989; Barker and Duff 1986). A large share of 

plant breeding research is now devoted to enhancing yield stability, especially the 

maintenance of disease and pest resistance in the face of evolving pest biotypes. 

Research managers and policy makers must recognize that substantial research re¬ 

sources will be required simply to maintain current yield levels in favorable en¬ 

vironments. 
Despite the excitement about the potential contributions of biotechnology to ag¬ 

riculture, the impact of this technology at the farm level will be small in Asia in the 

1990s. Some commercial applications may be available, especially in rice (Ander¬ 

son and Herdt 1988); however, they will consist largely of the incorporation of new 

sources of disease or pest resistance, based on a single or a few gene traits, to 

improve yield stability, rather than on changes that increase yield potential. None- 
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theless, it will be important for countries in Asia to establish a capacity for bio¬ 

technological research on major crops to provide the technology for the even more 

challenging period beyond 2000. 

Crop and Resource Management 

Crop and resource management in the 1990s will need to play a much larger role 

in increasing productivity by exploiting the yield potential of available technology 

and in sustaining productivity gains while preserving the resource base. In addi¬ 

tion, the trend toward reduced input subsidies and increasingly open economies 

will require greater production efficiency. In favorable environments, the emphasis 

will be on increasing the efficiency of water and fertilizer use, on minimum tillage 

and integrated pest control, and on sustaining cropping intensification over the long 
term. 

Crop management will also increase in complexity because cropping intensity 

will be greater and because more emphasis will be given to input efficiency and 

sustainability (Pingali 1988; Byerlee 1987). Gains will be more incremental and 

less profitable than the gains from the Green Revolution technologies of the recent 

past. Hence, crop management will be more knowledge-intensive (a good example 

is integrated pest control) and will require more institutional support from exten¬ 

sion, input suppliers, and irrigation systems (see below). Also, in marginal areas 

the key to increasing productivity will often be through crop management (in the 

form of improved tillage techniques, weed control, and rotations to conserve and 
efficiently exploit moisture) rather than through improved varieties. 

Research on crop and resource management will need to be strengthened at the 

two extremes of adaptive and strategic research. Adaptive research is needed to 

tailor available technology to local conditions in relatively small and homogeneous 

areas. Few countries have developed the capacity to effectively undertake this type 

of location-specific and problem-oriented research. Second, strategic crop man¬ 

agement research is needed for some major cropping systems to address wide¬ 

spread problems, such as the apparent decline in productivity in some systems, and 

to develop the knowledge and technology base for arresting this decline. 

Intensification and Diversification 

Three trends characterize many cropping systems in Asia—intensification, di¬ 

versification, and specialization. Increases in cropped area now come largely from 

greater cropping intensity rather than expansion of the cultivated area. Diversifica¬ 

tion is driven by increased demand from a higher-income population for oilseeds, 

vegetables and fruits, and feedgrains. In some cases, these crops may displace 

basic foodgrains, but, given the necessity of maintaining foodgrain production, 

much of the area needed for “diversification crops” will come from fitting these 

crops into existing cropping systems to increase overall cropping intensity (Tetlay, 

Byerlee, and Ahmad 1989). Finally, with improved infrastructure and markets, 

there is a trend toward regional specialization that leads to the dominance of one or 

two majoi cropping patterns within a region and diversification across regions. 
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These trends in intensification, diversification, and specialization further in¬ 

crease management complexity and the importance of the sustainability issues dis¬ 

cussed above. They also mean that varietal breeding of diversification crops, such 

as oilseeds and feed grains, will have to emphasize characteristics (especially earli¬ 

ness) that will allow those crops to fit into existing cropping systems. 

SOME INSTITUTIONAL ISSUES FOR THE 1990s 

Many institutional issues will have a bearing on whether the technical challenges 

of the 1990s are met successfully. Three issues are examined here: 1) national agri¬ 

cultural research programs, 2) private sector research and technology transfer, and 

3) international agricultural research centers. 

National Agricultural Research Systems (NARSs) 

The success of the Green Revolution stimulated a rapid increase in agricultural 

research expenditures. In the 1970s in Asia, research expenditures rose by 10 per¬ 

cent per year in real terms. In the 1980s, this growth rate has slowed considerably, 

and in a number of important countries such as the Philippines and Indonesia re¬ 

search expenditures appear to have fallen in recent years. Most large countries in 

Asia now have well-established research programs for plant breeding in basic food 

crops, but even the stronger programs in the region experience cycles of maturity 

and decline (Ruttan 1986). National agricultural research systems (NARSs) are 

often unable to respond to changes in the environment, such as increasing cropping 

intensity or the outbreak of new diseases and pests. Research on crop and resource 

management is often still weak and fragmented among disciplinary groups. Above 

all, many NARSs lack a functional mechanism for diagnosing high-priority prob¬ 

lems and setting the research agenda accordingly. Social science research capacity, 

which can help in diagnosing problems and evaluating technology, is still in its 

infancy in most NARSs. Continued investment in NARSs, both to sustain estab¬ 

lished programs and to broaden and improve the relevance of the research agenda, 

will be necessary in the 1990s. 
Research management will need to develop appropriate incentive systems for 

promoting problem-solving research. Most NARSs still lack an effective mecha¬ 

nism by which the clients of the research system, the farmers, can effectively influ¬ 

ence the selection of research priorities. Producer and commodity organizations, 

perhaps with a role in financing research, may be one way to more effectively link 

research and farmers (Ruttan 1986). Another recurring management issue is the 

low share of operating funds in the total research budget of many NARSs, which 

immobilizes researchers and restricts access to farmers and their fields. Investment 

in human resource development will also be a continuing need of many NARSs in 

Asia. 
Agricultural research systems in the 1990s will require greater support from ex¬ 

tension, input supply, irrigation management, and rural education to transfer and 

efficiently use available technology. Farmers’ information and skills are much more 
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important for the managerially complex, science-based agriculture now charac¬ 

teristic of much of Asia (Jain 1985). The Training and Visit extension system pro¬ 

moted by the World Bank has reformed many of the extension systems of the re¬ 

gion, but in many cases the emphasis is still on a “recipe” approach to crop 

production, rather than the development of the broad understanding that farmers 

need to adapt and use the new technology efficiently. The level of rural education 

continues to be low in many areas of South Asia and West Asia and appears to be a 

growing constraint on improving productivity (Byerlee, 1987). The role of exten¬ 

sion and education is likely to be particularly important in helping farmers to suc¬ 

cessfully utilize the results of crop and resource managment research with its 

greater complexity, emphasis on input efficiency, and relatively small incremental 
changes. 

Private Sector Research and Technology Transfer 

The private sector is playing an increasing role in plant breeding research in 

certain crops, especially in coarse grains and oilseeds, for which hybrid-seed in¬ 

dustries are potentially profitable. Private sector research is also important for 

chemical and mechanical technologies, although most of such research still in¬ 

volves testing and adapting of technologies developed for the industrialized 
countries. 

Private sector research usually places emphasis on areas with the largest market 

potential. This emphasis implies that research will initially focus on more favorable 

areas and on commercial farmers and may widen the differences between small 

farmers in marginal areas and their counterparts in favorable areas. Also, research 

on chemical technologies in the private sector will not necessarily promote input 

efficiency and sustainability by, for example, using such approaches as integrated 

pest management. Hence, public sector research systems will need to develop a 

strong complementary role to private sector research to ensure that social welfare 

objectives, such as equity and environmental issues, are adequately addressed. 

Although the role of the private sector in research is limited to some crops, there 

is clearly an increasing role for the private sector in technology transfer. In many 

cases, input supplies, especially seed production and distribution, are still handled 

by the public sector and lack vigorous market promotion. The private sector can 

also play a larger role in supplying the information needs of farmers, especially in 

providing information on using purchased inputs more effectively (Byerlee 1987). 

INTERNATIONAL AGRICULTURAL RESEARCH 
CENTERS (IARCs) 

The role of international agricultural research centers (IARCs), such as 

CIMMYT (International Center for Maize and Wheat Improvement) and IRRI (In¬ 

ternational Rice Research Institute), has evolved considerably over the past de¬ 

cade. The IARCs play a vital role in germplasm and information exchange among 

NARSs, including strong NARSs in Asia, in India and China for instance. That 

role must be maintained into the 1990s. The IARCs are moving a larger share of 
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resources from routine plant breeding research to strategic research, especially re¬ 

search related to stress tolerance and durable resistance to pests and diseases, and 

exploring new ways to increase yield potential. The international centers will also 

play a lead role in strategic research on crop and resource management that ad¬ 

dresses major problems common to several countries. 

An important part of the strategic research agenda of the IARCs for the 1990s 

will be investment in the new techniques of the so-called biotechnology. Given that 

much of this research will be conducted by the private sector for agriculture in 

industrialized countries, IARCs will at first have a potentially important role in 

adapting and applying the new techniques to problems of Third World agriculture, 

with the purpose of increasing the efficiency of conventional plant breeding pro¬ 

grams. As discussed above, much of this work will emphasize pest and disease 

resistance, to enhance yield stability rather than to increase yield potential. 

A major strength of IARCs in taking on these roles has been their relative isola¬ 

tion from political considerations and their sustained and assured budgetary sup¬ 

port. It will be important to preserve these critical roles into the 1990s. 

MARGINAL ENVIRONMENTS AND THE POOR 

Development thought is notably “faddish,” moving from an emphasis on com¬ 

munity development in the 1950s to the “high-payoff input” model of technological 

change in the 1960s and 1970s to farming systems research, privatization, free 

markets, and policy reform in the 1980s. In the process of promoting growth- 

oriented approaches to development in the 1980s, we may have forgotten that the 

ultimate purpose of development is to reduce poverty, both relatively and abso¬ 

lutely. A critical instrument for achieving both growth and equity is the reduction 

in foodgrain prices through technological change. The 1990s should be a period of 

rededicating development efforts to alleviating poverty. 

An important debate in the war on poverty in the 1990s will be the relative em¬ 

phasis to be placed on favorable versus less favorable or marginal environments. 

Mellor (1988) estimates that about 500 million people live below the poverty line 

and that the absolute number of rural poor in Asia is evenly divided between favor¬ 

able and less favorable environments. These statistics, plus the evidence presented 

earlier on expected lower payoffs to research investments in less favorable areas, 

suggest that caution is needed in abruptly shifting research attention from favorable 

to less favorable areas. Also there is evidence that technological progress in favor¬ 

able areas will often benefit less favorable areas through “technological spillovers,” 

labor migration, and lower food prices to the poor, including small farmers in less 

favorable areas, who are usually net food purchasers. Clearly, more research is 

needed to understand these complex relationships, but for the moment technologi¬ 

cal change in basic foodgrains in high-potential areas seems to be one of the most 

effective means to improve the incomes of the poor. 

These conclusions also suggest that, although concern with sustainability of nat¬ 

ural resources is often associated with marginal and fragile environments, the em- 
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phasis in the 1990s should be on sustainability in favorable areas, where increasing 

crop intensification and specialization appear to have important implications for 

sustaining productivity. 

CONCLUSION 

The rapid technological advances of the past two decades, especially in wheat 

and rice, should be seen as an extraordinary period of growth in world food produc¬ 

tion, especially in Asia. In the future we can expect much slower growth from the 

main sources of yield increases in recent years—spread of modem varieties, in¬ 

creased fertilizer use, and improved supplies of irrigation water. In the 1990s, ways 

must be found through improved crop and resource management to exploit this 

yield potential at the farm level, to promote input efficiency, and to sustain the 

resource base. Added to this challenge will be the need to increase the production 

of income-elastic food products, especially feedgrains, in the rapidly growing 

economies of the region, and the special challenge of increasing productivity and 

maintaining the resource base in less favorable areas. Rapid technological progress 

in foodgrain production is possible in the 1990s, but it will require a new research 

strategy, focusing on small incremental changes, and it will be more difficult to 
organize and manage. 
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V 

Case Studies of Economic 
Policy Reforms 





Introduction 

The dual themes that this book has been exploring are the sources of 

agricultural growth and development and understanding the evolving 

role of agriculture in national economic development. The use of case 

studies of economic policy reforms helps integrate these themes as 
well as illustrate the complex interactions between technology, institutions, and 

policy. Throughout the 1980s a large number of countries introduced significant 

policy reforms to speed agricultural growth and increase the contribution of the 

agricultural sector to national development. For example, structural adjustment 

programs were under way in 32 of the 45 countries in sub-Saharan Africa in 1989. 

The case studies in part V illustrate these significant policy reforms. 

De Janvry and Sadoulet (chapter 28) analyze agricultural development in Latin 

America over the past thirty years, emphasizing the economic expansion of the 

1960s and 1970s, the economic crisis of the 1980s, and the emergence of agricul¬ 

ture as the leading sector in many Latin American countries in the 1980s. For ex¬ 

ample, while during the 1970s the average rate of growth of agriculture in Latin 

America was only about half that of gross domestic product (GDP), it grew at 

nearly double the rate of GDP between 1980 and 1986, a period of generally slow 

overall economic growth. 

Latin America’s stabilization (structural adjustment) policies were launched five 

to seven years before similar programs in Africa and many parts of Asia. Thus, the 

Latin American experience may be a harbinger of developments in these other 

countries. The dramatic agricultural growth in Latin America during the 1980s 

provides evidence that a lagging agricultural sector can be spurred on by an appre¬ 

ciation of the real exchange rate, as might be induced by devaluation of the domes¬ 

tic currency. For this to occur, however, there must exist sufficient effective de¬ 

mand either domestically or internationally for the country’s agricultural products, 

as well as the capacity of the agricultural sector, to produce the desired supply 

response. Hence, relying on changes in the real exchange rate to spur rapid agri¬ 

cultural growth may require prior or parallel complementary investments in rural 

infrastructure, agricultural technology generation and diffusion, and market 

development. 

The second part of de Janvry and Sadoulet’s chapter focuses on additional, com¬ 

plementary policies needed to utilize such growth to alleviate rural poverty. Their 

presentation illustrates Timmer’s point in chapter 12 about the need to disaggregate 

data when conducting food policy analysis. The authors show that rural poverty in 

Latin America is highly differentiated socially, requiring different strategies to 
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reach different groups of the poor. For example, for those living in Ecuador on 

farms of less than one hectare, farm output accounts for only 28 percent of total 

income. For these families, increasing the productivity of their nonagricultural ac¬ 

tivities may be the most direct way of reducing their poverty. In contrast, for those 

rural poor who are net sellers of food, increasing agricultural prices through de¬ 

valuation may benefit them the most. The authors review how a combination of 

policy actions discussed earlier in this book, from land reform to reinforcing inter¬ 

sectoral linkages, can be melded into an antipoverty strategy that is financed by 

agricultural growth. 
Some of the most fundamental policy reforms in the late 1980s took place in the 

centrally planned economies, whose approach to economic development had 

served as a model for many Third World nations during the 1960s and 1970s. In 

chapter 29, Brooks examines Soviet agrarian reform in historical perspective, from 

the early days of collectivization in 1929 to Gorbachev’s announcement of the new 

farm policy in 1989. She analyzes the causes and the effects of the high costs of 

collectivized agriculture by concentrating on two periods in Soviet agrarian his¬ 

tory: 1930 to 1953 under Stalin, when the institutions of collective agriculture were 

put into place, and 1965 to the present, when Brezhnev’s modernization campaign 

dominated agricultural policy. During Stalin’s era, she argues, the aim of agri¬ 

cultural policy was to use the collective farm to transfer resources—cheap food 

and labor—to the industrial sectors. Having achieved such a transfer, albeit at high 

cost, the Soviet economy was poised for rapid economic growth after Stalin’s death 

in 1953. But the structure of decision making in collective agriculture, the lack of 

farmer incentives, and the failure to invest adequately in the off-farm elements of 

the food and fiber system, such as input and output distribution, shackled agri¬ 

cultural growth. Hence, after 1953, when Soviet agriculture should have assumed a 

new role as an efficient user of industrial inputs to produce cheap wage goods and 

raw materials for the rest of the economy, agricultural productivity remained low. 

Increasingly, the failure of agriculture to grow adequately served as a drag on the 

rest of the economy. For example, by the late 1980s, farming and the agroindustrial 

complex (including input manufacture and processing) absorbed about 25 percent 

of the state budget. Furthermore, slow productivity growth in agriculture resulted 

in Soviet consumers spending a large proportion of their disposable income on food 
in comparison with consumers in other middle- and high-income countries.1 

The policies launched by Gorbachev in 1989 aimed at reforming this system. 

Brooks analyzes the difficulties of such policy reform in a system where 60 years of 

collective agriculture have created numerous vested interests as well as strong 

pressures for change. The debate over the new agricultural program announced in 

March 1989 essentially boils down to one over how much Soviet society will be 

willing to pay to retain some or all of the institutions of collectivized agriculture, 

and who should pay: consumers through higher prices, producers through low 

earnings, or taxpayers through massive subsidies. The Soviet experience illustrates 

both the difficulties of agricultural reform and the consequences of failing to 

reform. 
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The world’s other huge centrally planned economy, China’s, also launched fun¬ 

damental economic reforms in the late 1970s. Agriculture was in the vanguard of 

those reforms. Since one in five people in the world is Chinese, China’s agricultural 

development experience is of great interest to social scientists, agriculturalists, and 
policy makers throughout the world. 

Economic policy in China has undergone numerous cyclical changes since 1949, 

its emphasis fluctuating between material incentives and ideological incentives 

(Tang 1984; Skinner and Winkler 1969; Eckstein 1975). It is, therefore, risky to 

predict how Chinese policy will evolve in the future.2 Nonetheless, the three cen¬ 

tral debates in agricultural policy that are discussed in chapter 30 have recurred 

throughout the history of the People’s Republic: the choice of the appropriate unit 

of production and accounting in agriculture, the design of the land tenure system, 

and the determination of how agriculture should be linked to the rest of the econ¬ 

omy through the input and output distribution system. In chapter 30, Lin, Yao, and 

Wen analyze how policies in these areas have evolved since the reforms of 1978. In 

so doing, they illustrate the motivation for and obstacles facing the reforms. 

The forty years of Chinese agrarian reform from 1949 to 1989 can be divided into 

three periods: the 1949-58 postindependence reform period, culminating in the 

introduction of communal farming in 1958; the communal farm era, which lasted 

twenty years, 1958-78; and the period of rural reforms and liberalization since 

1978. The 1978-89 period was dominated by the replacement of the communal 

system with one of individualized farms, known as the household responsibility 

system, movement to a more market-oriented economy, rapid agricultural growth 

from 1978 to 1985, and stagnant grain production from 1985 through 1989. 

Lin, Yao, and Wen concentrate on three critical issues during the 1978-89 

period: evolution of the household responsibility system, experimentation with al¬ 

ternative land tenure systems to achieve both food production and equity goals, and 

grain marketing reforms, including the movement towards a more market-driven 

agriculture. Their analysis illustrates many of the points raised earlier in this book: 

the use of the land tenure and marketing systems to extract the agricultural surplus 

for use in other sectors, the constraints imposed on agricultural pricing reforms 

when the government feels compelled to maintain a high level of consumer sub¬ 

sidies, the need to structure the land tenure and marketing systems in a way that 

creates incentives both to produce in the short run and invest over the long run, and 

the impact of agriculture on other sectors through intersectoral linkages. For exam¬ 

ple, the authors point out that while the commune system was effective in mobiliz¬ 

ing large amounts of labor for infrastructure development, it limited farmers’ indi¬ 

vidual incentives to produce. The shift to the household responsibility system 

increased farmers’ incentives and sharply reduced the problem of monitoring agri¬ 

cultural labor. But because mechanisms were not created to replace those of the 

commune system for mobilizing local resources for infrastructure development, 

the question of the long-term productivity of agriculture under the household re¬ 

sponsibility system becomes problematic. Similarly, the analysis of the shift to a 

more market-oriented agriculture illustrates the problems of achieving such a shift 
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when many of the legal prerequisites of a market economy, such as secure property 

rights and a commercial code, are missing. More generally, the Chinese experience 

illustrates a problem common to all major policy reforms, that of institutions evolv¬ 

ing at different speeds, thereby generating conflicts and contradiction's in the econ¬ 

omy. Dealing with such conflicts and contradictions is at the heart of policy anal¬ 

ysis and formulation. 
The most vexing global agricultural problem in the 1990s will be in the 45 coun¬ 

tries of sub-Saharan Africa, a subcontinent of 500 million people dominated by 

poverty, rapid population growth, fragile institutions, and a low level of techno¬ 

logical inputs. In chapters 31 and 32, Eicher and Lele examine Africa’s agrarian 

stagnation in historical perspective. In 1960, when 17 African nations won their 

independence, the continent was a major exporter of traditional export crops such 

as cocoa, oil palm, and groundnuts and was a modest net exporter of food. Blessed 

with favorable weather, Africa’s first decade of independence in the 1960s was 

highly successful in production of both food and export crops. But the 1968-74 

Sahelian drought in West Africa helped turn Africa into a net food importer. From 

1970 to 1984, Africa’s food production grew at half the population growth rate. 

Moreover, since 1970 Africa has lost world market shares in meat, bananas, 

groundnuts, sugar, coffee, cocoa, spices, palm oil, natural rubber, and cotton 

(UNCTAD, 1989). But there are considerable differences among individual coun¬ 

tries. For example, while Ghana and Nigeria lost their shares of the world cocoa 

market, Cote d’Ivoire increased its share of world cocoa exports from 11.0 to 30.1 

percent over the 1970-87 period. 

In chapter 31, Eicher examines three interlinked problems: breaking the famine 

cycle, increasing food production, and combating malnutrition and hunger. Eicher 

stresses the diversity and complexity of African agriculture, and the need to exam¬ 

ine Africa’s three food battles in a broad historical, political economy context. He 

contends that most countries in Africa are at an early stage of development (Stage I 

in the Timmer scheme) where “getting agriculture moving” requires massive and 

long-term investments in human capital, rural infrastructure, and agricultural re¬ 

search, that is, the “Prime Movers of Agricultural Development.” 

Lele (chapter 32) draws on the results of a five-year comparative study of agri¬ 

cultural development in six countries in Africa carried out under a project called 

Managing Agricultural Development in Africa (MADIA). Lele documents the ag¬ 

ricultural growth process in six countries in eastern and in western Africa. She 

recommends a smallholder agricultural strategy and urges both African govern¬ 

ments and donors to adopt a balanced approach, emphasizing both food and export 

crop production. Lele stresses the need for improved policy analysis at the country 

level and the need for African governments to concentrate on designing and imple¬ 

menting a consistent long-run agricultural growth strategy, country by country. 

Such a strategy needs to be based, she argues, on a firm understanding of the mech¬ 

anisms of agricultural growth and the role of agricultural growth in overall eco¬ 

nomic development, as discussed by Timmer in chapter 2 and Mellor in chapter 3. 

Finally, because Africa is the most aid-dependent continent in the world, Lele ad- 
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vances a number of urgent measures to improve donor coordination, a prerequisite 
to improving the effectiveness of aid. 

NOTES 

1. In 1989, families with per capita earnings twice the official poverty level spent an average one- 

third of the disposable income on food. 

2. Especially in light of the crackdown on the democracy movement and “bourgeois economics” 

following the pro-democracy demonstrations in China in June 1989. 
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Investment Strategies to Combat 
Rural Poverty in Latin America 

ALAIN DE JAN VRY and E LI S A B ET H S A D O U LET 

An attempt to reduce rural poverty in Latin America must be based 

on two building blocks. The first is the current macroeconomic con¬ 

text, where balance-of-payments deficits and inflationary crises have 

required the implementation of drastic stabilization policies and 

structural adjustment programs. The second is the analysis of the long-run deter¬ 

minants of rural poverty and the short-run impact of structural adjustments on the 

rural poor. 

The first two parts of this chapter provide quantitative information on these two 

building blocks. In the third part, we outline a strategy for agricultural and rural 

development that is consistent with the current macroeconomic context and with 

the determinants of rural poverty. The agricultural strategy is based on the role that 

agriculture can play in generating foreign exchange, in reducing inflationary pres¬ 

sures, and in creating effective demand for other economic sectors. Since rural 

poverty is highly differentiated socially, a rural-development strategy must corre¬ 

spondingly be tailored to the different types of rural poor and to their specific 

sources of income. In the final part, we show how selective components of rural 

development programs must aim at (1) enhancing productivity growth in small 

farms, (2) assisting households on marginal farms to engage in a portfolio of pro¬ 

ductive activities, (3) giving the landless and marginal farmers greater access to 

productive assets, (4) generating more employment opportunities in agriculture 

and rationalizing rural labor markets, and (5) creating off-farm employment in 

rural areas. These programs provide the basis for identifying investment oppor¬ 

tunities to combat rural poverty. 

Alain de Janvry is professor and Elisabeth Sadoulet is assistant adjunct professor and assis¬ 

tant research economist, Department of Agricultural and Resource Economics, University of Califor¬ 
nia, Berkeley. 
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THE PERFORMANCE OF AGRICULTURE DURING THE 
ECONOMIC CRISIS OF THE 1980s 

The economic crisis of the 1980s brought thirty years of sustained economic 

expansion in Latin America to an end (FAO 1988). While agriculture was also 

negatively affected by the crisis, its growth rate, which was only about half that of 

gross domestic product (GDP) in the 1970s, became nearly double that of GDP 

between 1980 and 1986. Thus, agriculture became the relatively most dynamic 

sector of the economy in the period of structural adjustment. This was due to a 

combination of stabilization policies leading to appreciation of the real exchange 

rate, which favored the production of tradable goods (which is the nature of most 

agricultural goods in Latin America); liberalization policies resulting in low export 

taxes on agriculture and reduced protectionism on industrial inputs; the coming to 

maturation of numerous investment projects realized during the period of debt ac¬ 

cumulation and plentiful public budgets; and a low-income elasticity of demand for 

agriculture in general compared to industry and services.1 
Within agriculture, the production of crops was least affected by the crisis. Food 

crops performed relatively well in countries such as Brazil, Chile, Ecuador, and 

Peru, indicating important gains in import substitution stimulated by real exchange 

rate adjustments. Livestock products, with a higher income elasticity of demand, 

were, by contrast, seriously hurt by the crisis. While their production was growing 

faster than that of total agriculture during the prior decade of strong economic ex¬ 

pansion, income gains, and shifts in consumption patterns toward higher quality 

foods, it fell below that of total agriculture during the economic crisis of the 1980s. 

With production incentives for tradables and reduced domestic absorption due to 

falling real incomes, the balance of agricultural trade improved significantly and 

agriculture became a major source of foreign exchange savings and earnings. Con¬ 

sequently, the volume of agricultural exports increased at an annual growth rate of 

3.1 percent between 1980 and 1986, while that of agricultural imports fell at a rate 

of 2.7 percent. Self-sufficiency ratios, which had declined continuously between 

1960 and 1980, increased between 1980 and 1985 as a result of increased exports, 

import substitution, and falling domestic demand. For cereals, self-sufficiency in¬ 

creased from 93 percent in 1980 to 95 percent in 1985. Because of the sharp deteri¬ 

oration in many international agricultural prices, however, the rapidly rising vol¬ 

ume of exports was not sufficient to compensate for falling prices, and the value of 

agricultural exports actually declined at an annual rate of 3.2 percent between 1980 

and 1986. 

Compared with other economic sectors, this relatively better performance of 

agriculture suggests the possibility of capitalizing on a dynamic agriculture as an 

important element of a strategy of economic recovery for the Latin American coun¬ 

tries. This strategy, however, remains subject to several difficulties which have 

restricted the performance of agriculture and which will need specific attention in 

the future. 
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1. Real exchange rates fell sharply during the 1970s due to the rapid accumula¬ 

tion of debt and commodity export booms in many countries (e.g., oil in 

Mexico, Ecuador, and Venezuela). After 1980, nominal exchange rates were 

massively devalued to adjust to the crisis of the external sector, and the real 

exchange rate appreciated in virtually every country. As one would expect, 

this benefited the production of tradables—and, hence, agriculture—over 

that of nontradables. International prices of many agricultural commodities, 

however, fell sharply after 1980. Thus, between 1980 and 1986 the world 

market prices of wheat, corn, rice, sugar, and cotton fell, in nominal terms, 

by as much as 55, 49, 53, 74, and 44 percent, respectively. In contrast, other 

commodities, such as coffee and bananas, increased by 5 and 30 percent. 

This raises the question as to whether the terms of trade for Latin American 

agricultural exports have increased or not as a result of the net effect of rais¬ 

ing exchange rates and falling prices for many commodities. 

While the price index of agricultural exports indeed fell by 14 percent for 

Latin America as a whole between 1980 and 1986, it increased for a majority 

of countries. The overall decline is due to dominance in the aggregate of the 

large exporters in the Southern Cone (Argentina, Chile, Paraguay, and Uru¬ 

guay), where cereals are the main product. For most of the other countries, 

however, tropical products dominate exports, and their prices (particularly 

those of coffee and bananas) have increased during that period. The general 

appreciation of the real exchange rate in Argentina has more than compen¬ 

sated for falling international prices and has led to an increase in the terms of 

trade in agricultural exports. In most other countries, real exchange rate ap¬ 

preciation has further enhanced the terms-of-trade effect of rising interna¬ 

tional prices, creating the possibility of highly favorable terms of trade for 

agricultural exports. 

This does not mean, however, that the terms of trade for the whole of agri¬ 

culture have improved. Falling international prices have indeed resulted in 

mixed terms-of-trade signals for agriculture. Between 1976 and 1984, terms 

of trade significantly improved in half of the countries for which data are 

available but fell sharply in a quarter of the countries. 

We conclude that low international prices and continued policy biases, in 

limiting the passing through of real exchange-rate effects, have reduced the 

potentially beneficial impacts on agriculture of stabilization and liberaliza¬ 

tion. In addition, the high rates of inflation induced by exchange-rate de¬ 

valuations have created considerable uncertainty in the interpretation of price 

signals, suggesting the need for successful stabilization of both the foreign 

account and inflationary pressures before economic liberalization can result 

in maximal investment incentives in agriculture (Corbo and de Melo 1987). 

2. New investments in agriculture have fallen sharply since 1980, as a conse¬ 

quence of public budget austerity, public credit constraints, rising interest 

rates, and higher prices of imported capital goods. For example, tractor and 

fertilizer imports fell by 40 and 15 percent, respectively, between 1980 and 
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1985. Government expenditures in agriculture, as a share of total govern¬ 

ment expenditure, also fell, from an average of 6.7 percent in 1980 to 4.5 

percent in 1984, indicating the loss of priority given to agricultural invest¬ 

ment in a period of enhanced competition for shrinking government outlays 

(Twomey 1987). This is particularly serious since a high elasticity of supply 

response and productivity growth in agriculture both depend upon a contin¬ 

uous flow of new investments. In addition, for structural adjustment to be 

successful in reallocating resources toward the production of tradable goods 

and factors toward the use of nontradables requires a high elasticity of sub¬ 

stitution between nontradables and tradables on both the product and factor 

sides as well as new investments. Unless explicit priority is given to agri¬ 

cultural investment in the national allocation of public investable funds, it is 

unlikely that the current performance of agriculture can be sustained over 

time. Alleviation of the debt burden and access to new international loans are 

also essential to increasing the availability of funds for agriculture. For coun¬ 

tries that are net importers of food, low international prices create the pos¬ 

sibility of taxing imports to generate investable funds that can be used to 

promote import substitution in agriculture as well as investment in other sec¬ 

tors with international comparative advantages. 

3. A successful policy of real exchange rate adjustment and trade liberalization 

will be effective only if the elasticity of export demand for Latin American 

agriculture is high. This requires active development of new markets, pro¬ 

motion of nontraditional exports, and expansion of intraregional trade. 

4. Continued international aid to Latin American agriculture needs to be en¬ 

sured, because this type of aid has an important role to play in the promotion 

of agricultural research and technological change in the agriculture of less 

developed countries. This type of aid should be continued even though it may 

be in conflict with United States and European Economic Community agri¬ 

cultural export interests in the short run, because the rapid growth of Latin 

American economies is in the medium- and long-run interest of agricultural 

exporters in developed countries. Harmony between aid and trade requires 

the promotion of productivity growth in sectors of the economy beyond agri¬ 

culture and promotion of feed-based livestock production to satisfy changes 

in consumption patterns induced by income effects which greatly accelerate 

the demand for cereals (de Janvry and Sadoulet 1988). 

THE STRUCTURE AND DYNAMICS OF RURAL POVERTY 

Important progress has been made in the provision of basic needs amenities to 

the rural areas during the decades of rapid economic growth in the 1960s and 

1970s. During this period, there was a significant decline in infant mortality and 

improvements in life expectancy and adult literacy. But the absolute number of 

rural poor has failed to decline. Income inequality has also either worsened or 

stayed at the same high level as in the 1960s. In addition, rural poverty remains 
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much higher than urban poverty: while 26 percent of urban households were below 

the poverty line in the 1970s, the figure for rural areas reached 62 percent (Altimir 

1982). Food and Agriculture Organization estimates for the late 1970s and early 

1980s show that the percentage of rural population in absolute poverty remained 

staggeringly high. The percentage in absolute poverty was 65 in Ecuador, 67 in 

Colombia, 68 in Peru, 73 in Brazil, 78 in Haiti, and 85 in Bolivia (Scott 1987). 

Even before the crisis of the 1980s, rural poverty evidently had long-run structural 

determinants that made its eradication immutable to economic growth. 

By far the leading causes of rural poverty are the lack of access to sufficient land 

and the low productivity of land for a majority of the rural population. Over the 

past forty years, there has been a continuous increase in the number of subfamily 

farms in almost every Latin American country. Available data for 17 countries re¬ 

veal that the number of small farms increased at an annual compound growth rate 

of 2.2 percent between 1950 and 1980. The average size of these farms declined 

from 2.4 hectares in 1950 to 2.1 hectares in 1980, and there was increasing con¬ 

centration of land on large farms. The bulk of Latin American poverty is located on 

small farms. Available data reveal the deepening dualism of the agrarian structure 

and the incapacity of the economy to generate sufficient employment opportunities 

to absorb the surplus rural labor force. This is indicated by the fact that the inci¬ 

dence of rural poverty is observed to increase with the share of the labor force in 

agriculture (de Janvry, Sadoulet, and Wilcox 1986). In the period of rapid eco¬ 

nomic growth, the main factor that helped to alleviate rural poverty was labor ab¬ 

sorption in other sectors of the economy. Commercial agriculture, by contrast, has 

been unable to create additional employment opportunities (in spite of significant 

economic growth), because of mechanization, land concentration, and substitution 

of crops by extensive livestock operations. The result is that employment in com¬ 

mercial agriculture increased by only 16 percent between 1960 and 1980, as com¬ 
pared with 41 percent in the peasant sector. 

The availability of off-farm sources of income is also crucial in determining the 

level of household income in subfamily farms. It is likely that as much as two- 

thirds of the farm households across Latin America derive more than half of their 

income from off-farm sources—principally in wages from employment in agricul¬ 

ture and in a wide variety of other activities, many of which are linked to agricul¬ 

ture through forward, backward, and final-consumption linkages. A strategy 

aimed at reducing rural poverty must, therefore, address the issues of access to 

land (land reform and settlement schemes), labor productivity on family and sub¬ 

family farms (rural development programs), and rural employment generation and 

the level of wages in agriculture and in rural nonagricultural activities. 

Several important structural transformations of the rural labor market that oc¬ 

curred during the 1960s and 1970s have generally not favored peasant households. 

Permanent workers have increasingly been displaced by temporary workers, wors¬ 

ening the problems of seasonal unemployment. Increasingly fewer agricultural 

workers are recruited from subfamily farms and more come from households sur¬ 

rounding rural towns and cities. At the same time, the share of rural economically 
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active population in nonagricultural activities has also increased very rapidly, 

reaching 23 percent in Brazil, 16 percent in Ecuador, 41 percent in Costa Rica, and 

42 percent in Mexico. This increasing market integration has induced a con¬ 

vergence between agricultural and other wages, with real agricultural wages rising 

faster than nonagricultural wages. It has, however, reduced employment oppor¬ 

tunities for marginal farmers, who are competing with workers in towns, which 

have lower recruitment costs (Klein 1984). 

A social poverty map is useful in the analysis of rural poverty and the identifica¬ 

tion of programs to combat it. Such a map categorizes the rural poor by access to 

land and by sources of income within a region. Table 1 does this for the Sierra 

region of Ecuador and reveals that rural poverty there is highly differentiated and 

that multiple approaches are needed to combat it. The map also shows that a large 

TABLE 1 
SOCIAL POVERTY MAP FOR THE SIERRA REGION OF ECUADOR 

Farm Size 
(Hectares) 

Land¬ 
less 0.1-1 1-2 2-5 5-20 20 + 

Percent 

Households 14.6 28.1 14.7 16.9 15.9 9.8 

Assets 
Farms 0 34.1 20.0 23.0 16.1 6.8 
Land 0 1.7 3.1 8.0 17.6 69.6 
Livestock a 7.3 7.2 15.0 22.1 48.4 

Family labor allocation 
Male, on farm 0 21.7 28.0 35.4 42.9 46.7 
Female, on farm 0 46.8 48.5 44.9 44.3 44.1 
Male, off farm 50.0 28.1 21.5 18.3 11.0 8.6 

Sources of income 
Farm income 0 28.4 49.8 66.7 76.9 74.6 

Agriculture 0 19.0 43.7 62.0 70.8 70.4 
Handicrafts and trade 0 9.4 6.1 4.7 6.1 4.2 

Wage income 85.9 53.8 45.1 26.6 11.4 4.6 
Agriculture 32.6 20.2 22.9 14.6 5.2 1.3 
Nonagriculture 53.3 33.6 22.2 12.1 6.2 3.3 

Other nonfarm income 14.1 17.8 5.1 6.7 11.7 20.8 

1985 U.S. Dollars 

Net income 
Per household 548 663 499 652 1,178 6,639 
Per capita 103 125 96 123 186 1,236 

Source: IFAD, “Special Programming Mission to Ecuador,” preliminary draft (Rome: International 
Fund for Agricultural Development, 1987). 

"Data not available. 
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majority of the rural poor cannot be assisted by increasing the productivity of land 

use. For example, on the 34 percent of farms of less than 1 hectare, agriculture only 

generates 19 percent of total household income. Moreover, rural landless house¬ 

holds and marginal farmers (farms less than 1 hectare) represent 43 percent of the 

total rural population. Therefore, programs must be directed toward the income¬ 

generating capacity of the particular portfolios of activities that characterize the 

different categories of rural households, and these programs must look beyond the 

farm toward employment creation in rural-based nonfarm activities linked to 

agriculture. 
Table 2 extends the poverty map of the Sierra region of Ecuador to account for 

social differentiation in access to government benefits. It shows that the benefits of 

education and health are received principally by the landless who live in rural 

towns. By contrast, the benefits of agricultural development programs such as irri¬ 

gation and reforestation are disproportionately captured by the largest farmers. It is 

only the expenditures on land reform and rural development programs that assist 

family farms (1 to 20 hectares). But these programs represent only 3.1 percent of 

total government expenditures on rural benefits. 

The economic crisis of the 1980s has also had highly differentiated effects on the 

welfare of rural households, according to their assets and their sources of income. 

Rising food prices due to real exchange rate appreciation, falling employment op¬ 

portunities, particularly in the nontradable sectors (construction and services), and 

sharply falling real wages in all sectors of the economy have had devastating ef¬ 

fects, not only on the urban poor but also on rural households who are net buyers of 

food and highly dependent on the availability of off-farm employment. 

Agricultural wages, which had registered steady real gains between 1965 and 

1980 in a majority of the Latin American countries, fell sharply and systematically 

TABLE 2 
SOCIAL POVERTY MAP FOR THE SIERRA REGION OF ECUADOR: 

PER CAPITA IMPUTED GOVERNMENT BENEFITS 
(U.S. DOLLARS PER YEAR) 

Government Programs 
Rural 

Landless 0-1 

Farm Sizes 

1-5 5-20 20 + 

Hectares 

Education 91.5 17.2 25.0 16.8 26.4 
Health 34.4 0.8 1.5 2.3 8.3 
Irrigation 0 0.4 2.0 3.7 35.3 
Reforestation and others 28.5 4.9 9.5 8.2 159.2 
Land reform 0 0.4 2.0 2.4 1.3 
Rural development 0 0.8 3.9 4.5 0 

Total 154.4 24.5 43.9 37.9 230.5 

Source: Kouwenaar (1986). 
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across all countries except Colombia between 1980 and 1984. For Latin America as 

a whole, real wages declined during the crisis at the average annual rate of 6 per¬ 

cent in agriculture and 8.4 percent in nonagriculture. In the latter, the largest fall 

was in the nontradable sector (construction and services), which had offered im¬ 

portant off-farm sources of income for the landless and marginal farmers during the 
years of economic boom. 

Small net sellers of food, by contrast, have often been able to benefit from ad¬ 

justment in the terms of trade, provided the price gains have not been captured by 

merchants through rising marketing margins. Since the production technology of 

small farmers is less intensive in capital and in imported inputs than that of larger 

farmers, the former are potentially the ones who can benefit most from adjustment. 

As table 1 shows, however, they constitute only a small fraction of the rural poor. 

Welfare losses due to falling real incomes for the landless and marginal farmers 

have been compounded by falling expenditures on public goods and services for the 

rural areas as stabilization policies severely restricted fiscal outlays. Between 1981 

and 1984, public expenditures on health fell in real terms by 5 percent in Costa 

Rica, 14 percent in Peru, 16 percent in Chile, 10 percent in Brazil, 22 percent in 

Venezuela, and 30 percent in Uruguay (Scott 1987). 

While data are still largely unavailable, we can safely conclude that the rural 

landless and small farmers who are net buyers of food have been particularly hurt. 

Because they already were the poorest group in Latin American society, they are 

the group most in need of an effective investment strategy to reduce rural poverty. 

AN AGRICULTURE-LED GROWTH STRATEGY 

Starting from an analysis of the economic expansion of the 1960s and 1970s and 

of the adjustments to the crisis of the 1980s, a growth strategy that is centered on 

the role of agriculture can be spelled out. In this role, agriculture is not looked on as 

a source of economic surplus to be transferred to the urban-industrial sector, as it 

was during the periods of import-substitution industrialization and of Dutch dis¬ 

ease created by the oil boom and/or the rapid accumulation of an external debt. On 

the contrary, we start from a situation where agriculture is able to retain and freely 

dispose of a large part of the surplus it produces, a situation consistent with the 

effects of recent structural adjustments on agriculture. The contributions of agri¬ 

culture to economic growth are, consequently, markedly different in this strategy 

from those which the classical and neoclassical growth models of the 1960s and 

1970s attributed to it (see Adelman 1984). A growth strategy led by agriculture can 

make the following contributions to development: 

1. The agricultural sector can generate foreign exchange through agricultural 

exports or by saving foreign exchange through import substitution. The avail¬ 

ability of foreign exchange facilitates the import of raw materials, capital 

equipment, and intermediate goods for the industrial sector. 

2. Agricultural development can reduce the price of nontradable agricultural 
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products and of tradables whose prices previously were maintained above 

international levels through government intervention. Reducing the price of 

food, the main wage good, allows employers to simultaneously increase real 

wages and reduce nominal wages. This increases the welfare of workers and 

stimulates employment and growth in industry by lowering labor costs (Lele 

and Mellor 1981). The key instrument with which to induce this price effect is 

the diffusion of land-saving technological innovations. 

3. The agricultural sector can generate employment and retain an economically 

active population in agriculture and the rural sector, as opposed to labor 

being freed for industrial employment (neoclassical model) or a labor suplus 

being generated in order to keep the real industrial wage low (classical 

model) (Jorgenson 1969). The main effect of employment creation in agricul¬ 

ture is to raise incomes and effective demand for agriculture itself as well as 

for the nontradable sectors of the economy. 

4. The growth of agricultural income can broaden the domestic market for in¬ 

dustry through the activation of linkage effects with agriculture. While the 

forward and backward linkages of agricultural production are important, the 

most significant are the final-demand linkages that have their origin in the 

expenditure of agricultural incomes (Hirschman 1958). By retaining a larger 

share of the surplus that it generates, agriculture can serve as a dynamic mar¬ 

ket for rural small industries with high labor intensity and low import 

content. 

In summary, a strategy of economic development centered on agriculture can open 

up a productive role to peasants and capitalize on the growth and employment mul¬ 

tipliers induced by the growth of agricultural incomes. 

The logic of an agriculture-led growth strategy and the manner in which it can 

serve to identify investment strategies for combating rural poverty are summarized 

in figure 1. On the agricultural supply side, there are two entry points. First, a 

rising real exchange rate—a product of the adjustments to the economic crisis and, 

especially of devaluation of the nominal exchange rate—raises the price of trad¬ 

able goods (most of agriculture) relative to the price of nontradable goods (con¬ 

struction, services, and some perishable agricultural products). The terms of trade 

for agriculture benefit, in addition, from a reduction in industrial protectionism. 

Since the rate of interest and the prices of imported inputs rise, producers must 

switch their technologies and activities to those which are more labor and natural 

resource intensive. For price signals to induce an investment response, inflation 

must also be brought under control. 

The second entry point is a rising productivity in agriculture through the diffu¬ 

sion of land-saving technological change backed by investments in irrigation, in¬ 

frastructure, and public goods for the rural sector. Given the current condition of 

austerity in public expenditures (one of the basic components of structural adjust¬ 

ment policies), these investments require giving explicit priority to the rural sector 

in the intersectoral allocation of the national budget and increasing the efficiency of 
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management of public sector funds. Implementation of these two entry points— 

equilibrium prices and technological change and investment in public goods— 

induces a result that has been observed in the last five years: a lagging agricultural 

sector has become the relatively most dynamic sector of the economy. 

Agricultural development is not, however, synonymous with rural development. 

On the supply side, reorganization of agriculture must be complemented by spe¬ 

cific measures to increase peasant production, to accelerate economic growth, and 

to reduce rural poverty. Past experiences have shown that one sector of the peasan¬ 

try (with sufficient access to productive resources) can be highly competitive with 

medium and large farms under two conditions. First, the numerous anti-peasant 

biases that exist in the rural institutions and in the functioning of the markets in 

which peasants operate must be eliminated. Strong biases do indeed exist, particu¬ 

larly in the access to credit, appropriate technology, information, irrigation and 

infrastructure, and other public goods and services. Markets are also clearly less 

favorable to peasant producers, because of their weak bargaining power with mer¬ 

chants, lack of access to public sector marketing facilities, and the nonexistence of 

marketing channels which they directly control. The second condition is that rural 

development programs, oriented at enhancing peasant production, be organized to 

help remove the main bottlenecks to peasant competitiveness. Even in an unbiased 

institutional context these programs will continue to be necessary, because of the 

large number of peasants to be serviced and their weak individual ability to have 

access to public services. 

When both subfamily farms and family farms (usually defined as between 5 and 

20 hectares) are included in the peasantry, that sector accounts for a significant 

share of total agricultural production. Around 1980, the peasantry accounted for an 

estimated 40 percent of the gross value of crop and livestock production—55 per¬ 

cent in Peru and 80 percent in Bolivia. The peasantry also plays a significant role in 

the production of export crops, such as coffee (41 percent) and cocoa (33 percent). 

In most countries, however, the peasantry lost ground during the 1960s and 1970s 

in the share of the domestic market for the food products it supplied. For peasants 

to benefit from a growing agriculture, they must maintain their share of the domes¬ 

tic market. Elimination of the anti-peasant institutional biases and promotion of 

rural development are needed for that purpose. 

Since rural development must now occur in a context of improved real exchange 

rate and severe fiscal austerity, the style of rural development programs must be 

markedly different from that which prevailed during the decade of oil boom or 

accumulation of external debt. During the boom of the 1970s, rural development 

programs were fundamentally instruments to compensate for the depreciation of 

the real exchange rate and distribute to peasants their due share of the public rent. 
Today, rural development must (1) be seen as a productive social investment and 

not as a compensatory social welfare program, (2) be directed at reallocating re¬ 

sources in the small farm sector toward the production of tradable goods for either 

import substitution or exports, (3) promote the use of technologies with a low im¬ 

port content and low capital intensity, and (4) increase the efficiency of the public 
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sector and, specifically, seek cheaper and more resource-efficient ways of organiz¬ 

ing rural development projects. Increased decentralization and participation are 

likely to be key for that purpose. 

A rising agricultural supply must be accompanied by a simultaneous increase in 

effective demand (see figure 1). This is particularly essential for nontradable goods 

(which, consequently, have an inelastic demand) and for products with prices 

maintained above world market level with no further opportunity for import substi¬ 

tution. If in these cases income effects do not shift demand, technological change 

leads to a falling gross sectoral income and to asset depreciation in the first case and 

to an increase in the fiscal cost of agricultural subsidies in the second. 

While some peasant production is aimed at the export market, the bulk of the 

surplus marketed by peasants is directed toward the domestic food market. Expan¬ 

sion of this market depends upon the growth of the whole economy and incomes 

generated in the rural sector, which still harbors 34 percent of the total population 

and where the nutritional gap is particularly large. Several programs for the rural 

sector have the capacity of contributing simultaneously to the generation of in¬ 

comes for the rural poor and expansion of the domestic market for peasants’ pro¬ 

duction. These programs include (1) the generation of employment in agriculture 

by eliminating the price distortions and the subsidies that induce the adoption of 

labor-saving machinery and the spread of livestock at the expense of more labor- 

intensive crops; (2) the generation of higher farm incomes through greater access 

to land and water by means of land reform, irrigation, and colonization programs; 

(3) the generation of self-employment in activities that are complementary to agri¬ 

culture, such as raising small animals, processing agricultural products, handi¬ 

crafts, and trade; and (4) the generation of nonagricultural employment in the rural 

areas in small industries tied to agriculture through backward, forward, and final- 

demand linkages. 

ELEMENTS OF A RURAL DEVELOPMENT STRATEGY TO 
COMBAT RURAL POVERTY 

The agriculture-led growth strategy outlined in figure 1 leads to the identification 

of five key elements to implement it. 

Farm-oriented Rural Development 

These projects, the aim of which is to enhance production on peasant farms, are 

those for which the greatest experience has been accumulated, through the many 

integrated rural development initiatives in Latin America since the early 1970s 

(de Janvry 1981; and Lacroix 1985). Projects of this type include the Puebla project 

in Mexico and the Integrated Rural Development program in Colombia. These ex¬ 

periences indicate that such projects have the greatest chance of success when they 

are directed at that segment of the peasantry possessing enough productive re¬ 

sources to absorb the majority of family labor productively on the farm. The re- 
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sources needed to stimulate production include credit, new technological alterna¬ 

tives, soil conservation, water control, infrastructure investments, extension, 

marketing, and the promotion of grassroots organizations. A realistic assessment 

of the potential of these programs to reduce rural poverty calls for explicitly confin¬ 

ing them to the highest strata of peasant farms, that is, upper subfamily and family 

farms. For irrigated lands, the minimum viable farm size will generally be above 1 

or 2 hectares; for those without irrigation, it is above 5 hectares. 

Another commonly observed difficulty with these projects is the excessive num¬ 

ber of activities they attempt simultaneously. This type of rural development proj¬ 

ect should be focused on the productive aspects of the peasant farm, and the con¬ 

straints on the level of net income derived from production should be clearly 

identified and ranked. These constraints typically include lack of irrigation, lack of 

flexible access to credit, lack of appropriate technology for peasant farming sys¬ 

tems, and the lack of farmer participation in the definition and management of 

projects to ensure sustainability. 
While integrated rural development projects have sometimes proved effective, 

they have also met with considerable problems, because it is difficult to integrate 

the delivery of public services to peasant farms when these services originate in 

different branches of the public sector (Leonard 1984). The project approach also 

tends to isolate rural development initiatives from the mainstream of government 

initiatives and political life. If a careful ranking of limiting factors can be estab¬ 

lished, projects can be replaced by national or regional programs specifically aimed 

at removing a particular bottleneck. For the promotion of technological change, for 

instance, commodity programs have proved to be more effective than integrated 

rural development projects. 

Household-oriented Rural Development 

Rural households with little access to land must include a multiplicity of ac¬ 

tivities in their survival strategies. On subfamily farms of fewer than 1 or 2 irrigated 

hectares or 5 nonirrigated hectares, a majority of total household income is derived 

from nonagricultural activities. In these households, the division of labor implies 

that men work principally outside the farm and women are generally the main agri¬ 

cultural producers. In the Ecuadorian Sierra, for example, female labor represents 

68 percent of total family labor applied to farms of less than 1 hectare. In much of 

the Altiplano, these women belong to ethnic communities and commonly do not 

speak Spanish; this situation requires specifically tailored ways of providing exten¬ 
sion services to them. 

Households on these small farms engage in a wide variety of activities comple¬ 

mentary to agriculture that are also largely under the control of women. They in¬ 

clude the raising of small animals and dairy cows, processing, handicrafts, and 

trade. It is clear that, in spite of the low percentage of total income derived from 

land, the farm production, however small, is an essential element of the house¬ 

hold’s income, security, and family survival. Since women are the main agri¬ 

culturalists, there exist very specific constraints to raising labor productivity on 
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these farms, particularly labor constraints and discrimination in access to institu¬ 

tions, as well as restrictions to raising the income derived from other activities 

within the family unit. For these reasons, rural development initiatives toward 

these small farms must take a household approach, as opposed to a farm approach. 

Since little is as yet known about the effectiveness of such programs and because 

they serve a diverse clientele, it is important that these rural development programs 

be designed to experiment with diverse approaches (Korten 1980). This in turn will 

require careful monitoring and evaluation. Nongovernmental organizations have 

often been more successful than public sector agencies in this domain. Lessons 

learned from their most positive experiences should be shared and successful prac¬ 

tices expanded, through public and international support. 

Land Reform and Colonization 

Any strategy directed at alleviating rural poverty must ensure that access to land 

is the major determinant of rural welfare. In spite of decades of land reform initia¬ 

tives in most Latin American countries, access to land not only remains highly 

concentrated but has become increasingly so over time. Rural development pro¬ 

grams initiated in the 1970s cannot be looked on as substitutes for redistributive 

land reform but should be seen as complements, to be implemented following reso¬ 

lution of the problem of access to land. 

Colonization of the lowland tropics of Latin America has largely been sponta¬ 

neous. This push toward the frontier is fundamentally the product of rural poverty 

in the areas of traditional peasant concentration—that is, of demographic explo¬ 

sion, soil erosion, paralysis of land reforms, investments insufficient to increase 

land productivity, loss of employment opportunities in commercial agriculture, 

and low labor absorption capacity in the urban-industrial sector. The current eco¬ 

nomic crisis, by increasing the levels of urban unemployment, is creating a new 

push toward the agricultural frontier. More often than not, this spontaneous colo¬ 

nization has created serious ecological problems and conflicts with indigenous 

populations. It is, consequently, urgent that colonization be carefully planned and 

the problems addressed through extension, credit, and infrastructure programs 

whenever it is deemed that ecological and ethnic problems can be resolved. 

Employment Creation and Labor Market Reforms 

Landless workers and marginal farmers rely heavily on agricultural wages as a 

major source of income. Yet this source of income is threatened by trends: labor 

displacement by mechanization and livestock, replacement of permanent workers 

by seasonal workers, substitution of semi-urbanized farm workers for workers of 

peasant origin on the temporary labor market, loss of power of labor unions, and 

the rising importance of largely unregulated labor contractors in mediating the re¬ 

lationship between labor supply and demand. It is, therefore, important that the 

price biases and subsidies that favor the diffusion of mechanical innovations and of 

labor-extensive activities be eliminated. Efforts must be made to rationalize the 

farm labor market in order to make the mechanisms of supply and demand more 
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transparent. Short-run transition programs must also be organized, to protect the 

poorest rural households from the loss of rural employment and from the erosion of 

real wages created by rising food prices in the period of adjustment to the crisis; 

public works programs and use of World Food Program resources for community 

projects have proved to be effective for that purpose. 

Reinforcing Linkages between Agriculture and Other Sectors 

It is clear that agriculture cannot offer a solution to rural poverty for a significant 

fraction of the rural population. An extensive redistributive land reform and suc¬ 

cessful rural development projects would reduce this fraction but would still leave a 

significant quota of agricultural poverty to be solved outside of agriculture. 

A development strategy that stimulates agricultural development through a ris¬ 

ing real exchange rate and a rising productivity of labor will generate incomes in 

agriculture that can serve to activate other sectors of the economy through linkage 

effects. These include backward linkages (demand by agriculture for industrial in¬ 

puts and services), forward linkages (adding value to agricultural output through 

its transformation), and final-demand or consumption linkages (the demand for 

goods and services originating in the expenditure of agricultural incomes). Many 

of these linkage effects can be located in the rural areas and organized in small 

decentralized firms with low capital intensity and low import content. This re¬ 

quires the identification of investment opportunities in small industries and the 

provision of technical assistance, training in management, and credit. Under con¬ 

ditions of surplus labor, if these constraints on supply are lifted, the level of activity 

of these small firms is fundamentally demand determined and can thus directly 

respond to the income effects created by successful agricultural reactivation. 

Given the magnitude of the investments required in rural industries, it is essen¬ 

tial that private capital from both national and international origins be attracted to 

these sectors. While it is difficult to attract private equity capital to agricultural 

production (basically for reasons of moral hazard and difficulty of supervision), 

this is not the case for rural industries. International loans should thus not be used 

to finance direct investment but to seek a multiplier effect by serving to attract 
private equity capital. This can be done in a variety of ways: 

1. Provide information and legal and technical assistance to potential investors. 

2. Develop the appropriate infrastructure and deliver the necessary other public 
goods to make private investment attractive. 

3. Offer investment guarantee schemes of the type provided by the Investment 
Finance Corporation to foreign investors. 

4. Provide investment standby guarantees to local banks that lend to rural indus¬ 

tries. Under this scheme, public agencies would insure commercial banks 
against default on loans made to rural industries. 

5. Implement debt-equity swaps, which can be used to give foreign investors, 

and nationals with foreign deposits, who want to invest in rural industries 
large discounts on access to local currency. 
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CONCLUSION 

The current adjustments to the economic crisis, however disastrous for growth 

and welfare in the short run, offer a unique opportunity to use agriculture as a 

leading sector of future economic growth and to reduce rural poverty by pursuing 

an effective strategy of rural development. For this approach to be successful, ex¬ 

plicit priority needs to be given to investment in agriculture, and structural adjust¬ 

ment programs (supported by international financing) must be continued. In this 

context, rural development is justified as an economically competitive social proj¬ 

ect and not as a welfare act, as seen in the past. Rural development must explicitly 

recognize the high degree of social differentiation that exists in the rural areas and 

deal simultaneously with the determinants of income for each social category, 

ranging from productivity enhancement to access to land, employment creation, 

and the promotion of decentralized nonagricultural activities tied to agriculture 

through production and consumption linkages. 

NOTES 

1. By appreciation of the real exchange rate we mean an increase in the ratio of the price of tradable 

goods to that of nontradable goods. Typically, a devaluation of the domestic currency, as occurred in 

most Latin American countries during the 1980s, will lead to an appreciation of the real exchange rate. 
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Agricultural Reform in the 
Soviet Union 

KAREN BROOKS 

Historians often consider the summer months of 1929 the eve of mass 

collectivization in the USSR. During the following three brutal 

years, ending with the famine of 1932-33, fifteen million peasant 

households became members of collective farms (see Lewin 1968; 

Volin 1970; Nove 1976; Davies 1980; Medvedev 1987). In the summer of 1989, the 

sixty-year experiment with a novel form of land tenure was drawing to a close. 

State and collective farms will remain, at least in the short run, but the rules that 

govern their functioning, both internally and in relation to the rest of the economy, 

will change. Precisely how they will change is the subject of current debate on 

agricultural policy in the USSR. 
That debate is structured around an inescapable assessment of present-day col¬ 

lectivized agriculture in the USSR: it is very expensive. Collectivized agriculture 

emerged from the political, economic, and ideological turmoil of the Soviet Union 

in the 1920s. The decision to collectivize was most immediately a response to a 

marketing problem; peasants in the late 1920s reduced production and marketing of 

grain in response to poor relative prices and weakened incentives (Volin 1970; 189— 

202). The decline in grain procurements in 1927 and 1928 strengthened the posi¬ 

tions of those who argued that markets, even regulated markets, could not produce 

the transfer of resources necessary to support rapid industrialization. Collectiviza¬ 

tion took decisions about production and marketing out of the hands of individual 

peasants and transferred them to the government and the party. The short-term 

control over marketed output came at a cost of progressively reduced efficiency in 

the agricultural sector. Low efficiency has brought high and rising costs of produc¬ 

tion, exacerbated by the growth in demand and factor substitutions that accom¬ 

panied the transition of the USSR from a low-income to a middle-income country. 

Many aspects of agricultural development in the USSR are particular to the ge¬ 

ography and historical experience of its people and cannot be generalized to other 

countries. The brutality of forced collectivization should properly be laid to Stalin 
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and the thousands of collaborators who implemented his orders. The extraordinary 

losses of the Red Army during World War II contributed to demographic problems 

of the postwar agricultural labor force. Yet the high costs of collectivized agricul¬ 

ture are embedded in the form of land tenure and resource management, rather than 

in particular Soviet experience. 

By 1989, high costs of collectivized agriculture in the USSR had collided with 

decreased ability to pay the bill. Gorbachev’s industrial modernization effort diver¬ 

ted resources from agriculture to heavy and light industry. Oil and gas had become 

more expensive in rubles to extract and earned fewer dollars on world markets. The 

debate over the new agricultural program announced in March of 1989 was about 

how much Soviet society could pay to retain some or all of the institutions of collec¬ 

tivized agriculture, and who should pay: consumers through high prices, producers 

through low earnings, or taxpayers through massive subsidies. 

This essay on the Soviet experience is an inquiry into the causes and effects of 

the high costs of collectivized agriculture. The first section is a discussion of the 

sources of high cost on the supply side. The second covers the demand side and the 

contradictions between demand and supply policies. The third section presents the 

current farm financial crisis as the logical outcome of contradictory demand and 

supply policies and the catalyst for policy change. Finally, the fourth section pre¬ 

sents the new agricultural program and some issues that will be important to the 

pace and extent of its implementation. I try to examine the functioning of collec¬ 

tivized agriculture in a large, middle-income, centrally planned economy and to 

call on names, dates, and particular Soviet policies only when necessary. (For a 

discussion of Soviet growth more generally, see Ofer 1987.) 

Throughout this essay runs a division of Soviet experience into two periods: 

1930-1953 under Stalin, when the institutions of collectivized agriculture were put 

in place, and 1965 to the present, when Brezhnev’s modernization campaign domi¬ 

nated agricultural policy. It is simplistic but not entirely wrong to argue that in the 

earlier period the assigned role of agriculture was to contribute resources, mostly 

cheap food and labor, to the developing industrial economy and that collectivized 

agriculture was the institution adopted to facilitate the transfer. In the later period, 

agriculture should have assumed a new role: efficient user of the industrial inputs 

its earlier contribution helped to create, and generator and adopter of new biolog¬ 

ical and mechanical technology to bring food and fiber to an increasingly wealthy 
population at declining real costs. 

The human toll of collectivized agriculture was appallingly evident in the early 

period; its economic cost was not unambiguously apparent until the second period. 

Most of the debate about the relative merits of collectivization has focused on the 

earlier period: Were resources transferred or simply destroyed? Did the reduction 

of political and economic rights of the rural work force hinder or promote growth? 

These are important moral and economic questions, but an understanding of the 

performance of collectivized agriculture in the second period is perhaps more im¬ 

portant. A successful development strategy will hasten the transformation of an 

economy from a predominantly low-income rural economy to a middle-income 
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one with a large proportion of the work force employed outside of agriculture. Ag¬ 

ricultural institutions that perform poorly when development succeeds and yet 

prove very difficult to change will subvert growth in the longer run. This appears to 

be the major and unfortunate lesson of sixty years of Soviet collectivized 

agriculture. 

SUPPLY SIDE: HIGH COSTS OF PRODUCTION 

Land on collective and state farms is owned by the state and leased to the farms 

in perpetuity, free of charge. The average farm has about 6500 hectares of land 

(3500 of which are cultivated) and a work force of 450. People who work on collec¬ 

tive and state farms also live there and have the right to farm a small plot of land 

adjacent to their homes. The private or household plot traditionally has not ex¬ 

ceeded half a hectare, and livestock held on the private plot have been both strictly 

limited in number and intermittently taxed. The farm family can use the output of 

the household plot for their own consumption or for sale. 

The sources of high costs of production on collective and state farms are diverse 

but can be grouped into three general areas: poor labor incentives, weak economic 

links among farms and between farms and the rest of the economy, and limited 

autonomy for farms in running their own economic affairs. Each of these sources of 

high cost can be linked to particular characteristics of collectivized agriculture (see 

Johnson and Brooks 1983). 

Labor Mobility and Labor Incentives 

In the 1930s most farms were collective farms; state farms existed but were few. 

People who lived and worked on collective farms were members of the farm, not 

employees of the state, and did not have rights to the social security, pensions, 

standardized wages, and occupational choice granted state employees. Collective 

farms were forbidden to hire the labor of nonmembers with the exception of trained 

specialists hired on contract. (Few trained agronomists or veterinarians would give 

up the status of state employee for that of collective farm member.) State employees 

carried internal passports, could change their legal place of residence and work, 

and could travel freely within the country. Collective farm members did not have 

the right to passports until 1974, and those who lacked passports needed special 

documents to leave the farm. 

The special legal status of collective farm members raised the costs of leaving 

agriculture, despite working conditions and standards of living that lagged consid¬ 

erably behind opportunities in the growing industrial enterprises. Workers were 

not tied to the farm, but neither were they fully free to quit. For work on the collec¬ 

tive fields they were paid according to a work point system used to divide residual 

farm profits after all obligations to the state and suppliers of nonlabor inputs had 

been met. Since procurement prices were low, residual profits were low, and work 

points were often worth little and paid in kind. 

In 1939, 47 percent of the population within the Soviet borders were collective 
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farm members or their minor children, and 3 percent of the population were un¬ 

collectivized peasants or craft workers. Many of these people, fully half of the 

Soviet population, supported themselves on the proceeds from their half-hectare 

private plots and were only tenuously linked into the monetary economy. The pri¬ 

vate plot was an essential and integral part of collectivized agriculture. It aug¬ 

mented the aggregate food supply, provided subsistence for the agricultural labor 

force, and its removal was the ultimate sanction against individuals who did not 

participate in collective labor. 

By the time of Stalin’s death, in 1953, it was apparent that labor productivity in 

agriculture was low. This was attributed in large part to the low pay, and a number 

of changes were made in the wage system under Khrushchev and Brezhnev. 

Khrushchev raised farm purchase prices in an effort to raise residual profits and the 

value of work points. Under Brezhnev, after 1966, the collective farm work point 

system was phased out and replaced with a standardized wage scale linked to 

wages on state farms. Thus, under Stalin and later Khrushchev, collective farm 

workers were paid a share of earnings, and under Brezhnev they were switched 

over to straight wage contracts. Both experiences offer instructive lessons about 

labor incentives under alternative forms of contracts in agriculture. 

Labor incentives for teams whose members share output have been the subject of 

a large body of literature in economics. One of the conclusions of that literature is 

that teams can be an efficient form of organization if they are voluntary, if workers 

have alternatives to joining the team, and if each team member’s contribution is 

observable at low cost (Alchian and Demsetz 1972; Sertel 1982). 

The Soviet and Chinese experience with work point systems in agriculture pro¬ 

vides an important empirical observation on this form of labor organization (see 

Lin 1988).1 The costs of monitoring labor in agriculture are so high as to preclude 

all but the smallest teams or family units, chosen on a voluntary basis. With larger 

teams the costs of monitoring rise and individuals shirk, knowing that their own 

withdrawal of effort will be merged into the general poor performance of the team. 

The problem of shirking is present whether payment for work in the collective sec¬ 
tor is high or low. 

The switch-over to straight wage contracts after 1966 did not reduce shirking, 

although higher and guaranteed wages may have induced some workers to stay in 

agriculture who otherwise would have left. Team members carry at least a share of 

the cost of their own shirking; workers on straight wage contracts carry none at all. 

The move, under Brezhnev, to guaranteed wages thus raised wages without im¬ 

proving incentives for higher productivity, and so contributed to higher costs of 

production. Farms that could not pay the higher wages out of their own earnings 
were encouraged to take out loans to cover payrolls. 

Under Khrushchev and Brezhnev and in the early Gorbachev years, the wage 

and payment system in agriculture was the object of constant tinkering in an effort 

to discover a successful formula to motivate people to work more responsibly. None 

of the changes succeeded in linking payment to an individual’s economic perfor¬ 

mance, nor did any bring a noticeable improvement in labor productivity. 
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Collective farms are prohibited from hiring nonmembers as day laborers. This 

restriction kept the demand side of rural labor markets from developing while man¬ 

datory work days restricted the supply side. As a result, rural labor markets func¬ 

tioned poorly. Mobility of rural labor is particularly important when industrial 

growth is pulling workers from the countryside to the cities, as has been the case in 

the USSR in every decade since collectivization. The combination of inefficient 

distribution of agricultural workers and poor labor incentives explains much of the 

current concern about a labor shortage when 19 percent of the work force is still 

employed in agricultural production and a worker cultivates on average only eight 

hectares. Low labor productivity is an important source of high costs in agricul¬ 

ture, and one that a country with a declining birth rate and a high demand for labor 

in the industrial economy can ill afford. 

Links between Agriculture and the Rest of the Economy 

The economic function of collectivized agriculture in its early years was to facili¬ 

tate extraction of resources from the sector, through taxation, low purchase prices, 

and reduced standards of living of agricultural workers. It served as well to assure 

political compliance, but political control would not have been as necessary had 

the economics not turned so against rural people. 

The extent to which collectivization succeeded in transferring resources out of 

agriculture is a subject of debate (Millar 1970; Nove 1984). The loss of life and 

destruction of livestock and buildings plus the lower productivity of the resources 

that remained may have made the net transfer nil or negative. For example, because 

the number of horses and cattle on farms was halved between 1928 and 1933, many 

of the tractors produced in the 1930s were needed to replace slaughtered draft 

animals. 
By the time of Stalin’s death, in 1953, it was clear that Soviet agriculture was in a 

shambles, and the cause of that distress was seen to be the policy of taxation and 

disinvestment. Khrushchev increased the flow of resources to agriculture, and a 

full-fledged reinvestment campaign began under Brezhnev in 1965. For most of the 

period since 1965, agriculture has received 20 percent of annual total investment in 

the entire Soviet economy; only recently has the proportion fallen to 17 percent. 

This investment has been used for structures, land reclamation, machinery, animal 

inventories, and fertilizer and other chemicals. The use of fertilizer increased four¬ 

fold between 1965 and 1987, and both the number and the power of agricultural 

machines rose. Farms became more specialized. The proportion of the work force 

in agriculture declined from 54 percent in 1940 to 39 percent in 1960 and to 25 

percent in 1970. With fewer people on farms, the farms’ tasks of feeding its own 

work force through disbursements in kind diminished and of marketing output for 

the state retail network increased. Delivery quotas were changed to encourage spe¬ 

cialization, and farms became dependent on off-farm suppliers for feed, fuel, fer¬ 

tilizer, and maintenance of machinery. The marketing function that linked farms to 

the rest of the economy on both the input and the output side became more impor¬ 

tant with specialization, yet the modernization campaign did not include institu- 
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tional innovations to assure that investments went to the right places at the right 

times or were used well. Major and minor decisions about new projects and flows 

of current inputs reflected political jockeying of powerful local party officials. 

Without functioning markets or economic accountability, the return to resources 

played a small role in guiding their allocation. 

Rural people chose to and were forced to buy more food in stores as farms be¬ 

came specialized and paid wages in money, rather than in kind. Urbanization and 

income growth increased demand for processed foods. Yet the investment under 

Brezhnev’s modernization program, massive as it was, was concentrated on farms 

and input supply. “Downstream” capacity in transport, processing, and retailing 

did not grow to meet the increased demand. Losses of products after they left the 

farm—and sometimes even before—increased, and raised the costs of food and 
fiber actually delivered to consumers. 

Funds that would have been better used for transport or processing went for irri¬ 

gation or drainage of land that was poorly used or allowed to overgrow with weeds 

and scrub. Fertilizer, machinery, and capital investment often went not where the 

return was high, but, paradoxically, where it was low. Despite formal criteria to 

guide investment decisions, investment in agriculture has been marked by a conflict 

between investing to maximize return and investing to equalize productive condi¬ 

tions. The latter criterion gives the poorest and worst managed farms the best claim 
to investment, precisely because they are poor. 

The input supply organizations through which much of the reinvestment has 

been channeled are state monopolies. Most input prices are centrally set, and these 

organizations have had little of the traditional monopolist’s power to set prices. But 

they engage in a number of practices that increase the real prices farms pay, such as 

restricting availability of inexpensive items in high demand and forcing substitu¬ 

tions of more expensive models, inflating repair bills, and failing to make con¬ 

tracted deliveries. Farms denied alternative suppliers accept late shipments of fer¬ 

tilizer or feed and pay high prices for unnecessary repairs, but they do not reap 
benefits commensurate with the cost of these expenses. 

The losses due to monopoly in the input supply industry have increased as more 

inputs have moved through these organizations during the modernization cam¬ 

paign. This source of high cost is external to the state or collective farm, but it is 

part of the economic structure in which farms are embedded. In the early years of 

collectivized agriculture, the state monopoly on marketing, of both inputs and out¬ 

put, was part of the mechanism through which agriculture was taxed. The monop¬ 

oly was a good instrument for taxation, since farms could be forced to pay high 

prices for purchased inputs and to deliver output for low procurement prices. The 

state marketing monopoly, although external to the farms, was necessary for col¬ 
lectivized agriculture to function as intended in the 1930s. 

The state monopoly in marketing is counterproductive when the goal of policy is 

to inject additional physical and financial resources into agriculture. Physical re¬ 

sources fail to give a high return and financial resources are siphoned out of the 

farm accounts and into those of the input suppliers. Retention of this inappropriate 
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marketing institution throughout the reinvestment campaign greatly reduced the 

return to investment. 

Farm Autonomy 

An integral part of collectivized agriculture as it developed in the USSR was the 

removal of all effective economic decision making from the farm level. Decisions 

about what, when, and how to plant, when to hay and weed, and when to harvest 

and deliver have, from the earliest days, been made by people in the political de¬ 

partments of Machine Tractor Stations and later district and oblast’ (similar to a 

state) party headquarters, who know about conditions on the farm because of tele¬ 

phone reports, if they know anything at all (see Miller 1970). 

Now, in this period of reevaluation of sixty years of collectivized agriculture, the 

severance of decision making from implementation is a subject of anguished reflec¬ 

tion. One expression of this is a populist sentiment that collectivization broke a 

mystical link between the peasant and the land and that Soviet agriculture has gone 

downhill ever since. Gorbachev does not fully espouse the populist view, but fre¬ 

quently argues that the agricultural worker must again become “master” (khoziain) 

of the land, that is, a manager who not only has incentive to work well but power to 

make responsible decisions. 

The agricultural worker is twice removed from mastery of the land. The collec¬ 

tive farm chairman (through the brigade leader) tells the worker what to do, but the 

farm chairman, in turn, receives orders from the local party apparatus. One reason 

costs are high in Soviet agriculture is that decisions about the use of expensive 

resources, such as fertilizer and labor, are made by people who have poorer infor¬ 

mation than those who are in the fields and barns. 

The removal of farm autonomy during the early period of collectivization, like 

the state monopoly in marketing, was necessary for collectivized agriculture to 

function as the instrument of taxation it was designed to be. But lack of farm auton¬ 

omy produced economic dysfunction when the general policy focus changed from 

extraction to reinvestment. Yet returning decision making to the farms and farm 

workers has proven to be very difficult. 

Many of the most skilled producers were killed or exiled during the brutal period 

of forced collectivization (1929-32) and the campaign against prosperous peasants 

that preceded it. Those among the farming population who supported collectiviza¬ 

tion were usually poor peasants who had little managerial skill or experience. Prior 

to Khrushchev’s amalgamation of farms in the 1950s, collective farms were smaller 

than they are now, but the task of managing even one hundred people producing a 

heterogeneous commodity mix is not trivial. Moreover, because wages were so 

low and resentment about collectivization was still high, one of the manager’s main 

jobs was simply to persuade people to work in the collective fields. Many local 

people who had a decent skill for farming did not want to manage the collective 

farm, and those who did were suspected by the state of holding the interests of their 

neighbors and relatives higher than those of the state. Collective farm chairmen 

were appointed by the local party secretary and owed allegiance to him rather than 
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to the farm members. The scarcity of trained agricultural specialists and rural 

party members meant that many farm chairmen in the early period were either 

politically suspect or professionally incompetent, or both. Political oversight and 

economic management were provided by the political department of the Machine 

Tractor Station, an instrument of the state monopoly on input supply. When the 

Machine Tractor Stations were dissolved, in 1958, and the machinery was sold (at 

high prices) to the farms, the stations’ role in economic management went not to 

the farms but to the district party headquarters. 

Cynthia Kaplan argues that the party has continued to meddle in the economic 

affairs of farms much more than in those of industry (Kaplan 1987). Party officials 

interfere with the decisions of industrial managers in exceptional, rather than nor¬ 

mal, circumstances. Farm managers, on the contrary, receive a constant flow of 

telegrams, phone calls, reports to fill out, and summonses to headquarters. Kaplan 

attributes this special role of the party in agricultural management to educational 

policy during the postwar period, which created a much smaller cohort of ide¬ 

ologically acceptable agricultural specialists than industrial specialists. Moreover, 

the poor performance of agriculture in most years of the postwar period has created 

an atmosphere of continued crisis. Party officials are held responsible if the perfor¬ 

mance of agriculture in their jurisdictions deteriorates, and, as a consequence, few 

are willing to let decisions about farm management out of their hands. 

By the 1970s collective farms were well staffed with trained agronomists and 

animal scientists. In 1987 there were approximately forty specialists and managers 

with specialized secondary or postsecondary education on the average state or col¬ 

lective farm. Indeed, now that small groups of workers are encouraged to become 

financially accountable, some are expressing reluctance to pay for the services of 

the huge army of specialists or to include them in independent production units. 

The farms are now probably overstaffed with specialists and clerical workers and 

certainly have the personnel and expertise to manage their own affairs. But they do 
not yet have the economic autonomy to do so. 

Decisions about how to carry out assigned production or sales targets could be 

handled at the farm level now and would result in reduced costs. The assignment of 

targets, that is, decisions about what to produce, can also be taken at the farm or 

subfarm level. If the farm worker is to be “master” of the land, he or she must be 

able to decide what to produce. But privately made decisions about production can 

be consistent with societal needs only if prices reflect the social cost of resources 

and social valuation of products. Distorted prices provide a justification for reten¬ 

tion of output targets and quotas, but they do not explain why farms cannot now be 
left alone to fulfill those assignments. 

Protectionism 

To these three sources of high costs of production (poor labor incentives, weak 

links to the rest of the economy, and limited farm autonomy) must be added the 

high costs of regional and national protectionism. The emphasis on regional self- 

sufficiency in food is less now than it has been at times in the past. Yet, paradox- 
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ically, regional self-sufficiency and attendant high costs of production appear to be 

on the rise with the current emphasis on greater economic independence and self- 

reliance at the republic level. Under the new rules, republics will not be required to 

deliver as much food to the national “all-union” fund as they did in the past, but 

neither can they count on central supply of commodities that they do not produce 

themselves. Interrepublican wholesale trade at negotiated prices is to replace com¬ 

modities no longer readily available from the all-union fund, but marketing chan¬ 

nels are not yet developed and guidelines to govern price negotiations are vague. 

The confusion is likely to result in increased self-sufficiency of food at the republic 

level over the next several years. 
If interrepublican trade is reduced, high-cost producers will be protected from 

domestic competitors, as well as from low-cost producers in other countries. The 

state monopoly on foreign trade and nonconvertibility of the ruble have in the past 

offered domestic producers full protection against foreign competitors, despite the 

large net imports of food. Domestic prices have been fully insulated from develop¬ 

ments on world markets. The protection and distorted exchange rate and domestic 

prices have made it virtually impossible to calculate domestic comparative advan¬ 

tage for the purpose of planning domestic production and purchases abroad. 

A country as large as the USSR can trade within its own borders and realize 

substantial gains from regional specialization, but distorted prices and restrictions 

on internal trade limit even these gains. With no competition, the high costs engen¬ 

dered by poor labor incentives, weak linkages, and limited farm autonomy do not 

force producers out of business. Rather, they force producers to seek funds to cover 

the high costs. These funds have come from successive increases in state purchase 

prices and growing farm debt. 

DEMAND SIDE: CONSTANT PRICES AND RISING INCOMES 
EXACERBATE SHORTAGES 

Assurance of cheap food for the industrial working class was one of the primary 

economic objectives of collectivization.2 Many developing countries pursue pol¬ 

icies intended to supply cheap food to the urban working class. Most middle- and 

high-income countries protect their agricultural sectors. Many pass a portion of the 

cost on to consumers in the form of prices higher than those in international trade, 

although some also invest in productivity-enhancing research that ultimately re¬ 

duces international prices. The Soviet Union is unusual in that it has kept the com¬ 

mitment to cheap food for urban people but has simultaneously committed itself to 

costly protection and subsidies for producers, an activity characteristic of countries 

with per capita incomes higher than those in the USSR. 

Paradoxically, despite the enduring commitment to low and stable food prices, 

food absorbs a large share of family disposable income in the USSR, in comparison 

with middle- and high-income countries. Families with per capita earnings twice 

the official poverty level spend, on average, one-third of disposable income on food 

{Narodnoe khoziaistvo 1987, 404). Beef sells in state stores for 1.7-2 rubles per 
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kilo (depending on location), or about $1.50 per pound at the current grossly over¬ 

valued official exchange rate. At a more realistic exchange rate, food prices would 

look much lower in international comparisons but would still absorb a high share of 

family budgets. 

Official retail prices for most food items have not increased since 1962, when 

sporadic riots accompanied an attempt to increase meat prices. Nominal wages 

have more than doubled in the interval. Consumers are encouraged by distorted 

official prices to empty the shelves and then feel resentful that items they formally 

can afford (again at official prices) are not available. Most Soviet consumers, and 

many economists as well, view the ubiquitous shortages and lines as purely supply- 

side problems. Rising money incomes and constant nominal prices would keep the 

stores empty even if supply were growing well, which it is not. 

Excess demand in the state retail sector spills over to the collective farm market, 

where products not owed to the state through the quota system can legally be sold at 

market-clearing prices. In 1987, prices on collective-farm markets were reported to 

average 2.72 times official state retail prices, although the price differential varied 

by location, season, and product. The market-clearing prices determined in the 

collective farm market rebound back to the state sector and permit state stores to 

charge real prices that are significantly higher than official prices. The difference is 

in the form of quality degradation, lack of service, lines, tied sales, and explicit 
bribes. 

Consumers who buy food in state stores are thus paying real prices closer to 

market-clearing prices than to official prices. Many products are not available at all 

in state stores and are rationed and distributed at official prices through employers. 

Middle-class employees who can buy rationed quantities through the workplace 

probably pay close to the official price, but in the process, supply is diverted from 

the general retail network. People who are poor, retired, or live in the countryside 

have little access to food at state prices and pay the higher prices of the collective 

farm market or the cooperative stores. According to A. Komin, vice chairman of 

the State Committee on Prices, budget surveys indicate that families with per cap¬ 

ita incomes less than 50 rubles per month pay prices 20 to 30 percent higher for 

meat than families with per capita incomes of 150 rubles per month, because the 

latter have privileged access to supplies at official state prices (Izvestiia, November 
19, 1987, p. 2). 

The most highly subsidized items are meat and dairy products. Since income 

elasticities for these foods are high and the distribution system channels the sub¬ 

sidy toward high-income consumers, the pricing system is both inefficient and re¬ 

gressive. Yet the beneficiaries of the subsidy are people whose political and eco¬ 

nomic support for perestroika (economic restructuring) is essential. The Soviet 

Union belongs to the growing group of countries that have found the economic im¬ 

perative to change retail food subsidies thwarted by the political imperative not to. 

Failure to raise retail prices and inject more diversity into the pricing structure is 

consistent with a general neglect of the demand side of the agricultural economy 

and preoccupation with supply. Until recently, in the USSR, there has been a poor 
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understanding of the importance of activities between the producer and final con¬ 

sumer in middle-income and high-income economies. This is in part an inherited 

ideological bias against middlemen, who, it is argued, do not produce anything, 

but simply change a product in some way and then pass it on at a higher price. 

Modern Soviet consumers, particularly high-income urban residents, want and are 

able to pay for high-quality processed products, but instead must often stand in line 

for meat hacked up before their eyes with an axe. 

The neglect of the demand side would seem to have little to do with collectiviza¬ 

tion, and yet, in fact, they are closely linked. Collectivization severed the many 

links between producer and consumer and reconnected them through state monop¬ 

olies in procurement, processing, and retailing. Monopolists in an economy in 

chronic shortage have little need to inqure about consumer preferences. Experi¬ 

ence with the state monopolies makes consumers wary of increases in official 

prices; they suspect that supply, quality, and service will be unchanged with higher 

prices. 

The severity of disequilibrium in food markets and distortions evident on the 

demand side obscure the fact that the Soviet diet, on average, is adequate in calo¬ 

ries and nutrients, reasonably diverse in the sources of these dietary components, 

fares rather well in international comparisons, and is slowly improving. For exam¬ 

ple, despite chronic shortages, Soviet consumers eat more meat than do Portuguese 

or Japanese, and do not lag too far behind British and Italian consumers. They lag 

considerably behind Americans in consumption of meat, but so do people in most 

countries of the world, including Western Europe. The Soviet diet is simply not one 

that Soviet consumers, with their current incomes and current prices, would 

choose to consume. The Soviet government has announced consumption norms 

that are to be met by specified deadlines, but unless prices are changed, consumers 

will not be satisfied even if the norms are met. 

THE SUBSIDY: LARGE AND GROWING 

Contradictions between supply and demand policies have caused a growing sub¬ 

sidy burden and farm debt problem, which together constitute a financial crisis of 

major proportions. 
The state pays the difference between high producer prices and lower retail 

prices as a direct subsidy from the budget. The gap between retail prices and state 

costs is shown in table 1. The agroindustrial complex, including agricultural in¬ 

puts, production, and processing, contributes about 12 percent of the traditional 

revenues of the Soviet state budget, but it absorbs about 25 percent, according to 

V. Semenov, vice minister of finance for the USSR and a noted expert on agri¬ 

cultural finance (Semenov 1987, 31). 
The financial burden of agriculture on the state budget has been heavy and has 

been growing since the producer price increase of January 1,1983. A further pro¬ 

ducer price increase, effective January 1990, was announced but was not imple¬ 

mented, for financial reasons. With declining sales of alcohol (a highly taxed item) 
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TABLE 1 
RETAIL PRICES AND STATE COST PER KILOGRAM OF ANIMAL PRODUCTS 

(IN 1985 RUBLES) 

Poultry Beef Lamb Pork Milk Butter 

Average retail prices 2.57 1.75 1.42 1.84 0.25 3.38 

State cost 2.92 5.42 4.86 3.51 0.45 8.43 

Excess of state costs over retail price .35 3.67 3.44 1.67 0.20 5.05 

Source: V. Semenov, “Sovershenstvovanie finansovogo mekhanizma agropromyshlennogo kom- 

pleksa,” Ekonomika sel’skogo khoziaistva 9 (1987): 34. 

and rising food production, payments from the budget rise faster than contribu¬ 

tions, and the subsidy grows. V. Pavlov, chairman of the State Committee on 

Prices, indicated in December 1987 that budgetary allocations to cover price sub¬ 

sidies for both inputs and output in 1988 were 73.4 billion rubles, suggesting that 

the growth in the subsidy is accelerating (Sel’skaia zhizn’, December 2,1987). The 

figure for 1989 is 87.9 billion rubles (Pravda, October 28, 1988, pp. 4-5). 

The large and growing food subsidy is a major contributor to macroeconomic 

imbalance. Food is not the only subsidized item; housing, public transportation, 

and most public services are offered at prices far below cost of delivery. The sub¬ 

sidies are offset by payments into the budget from enterprise profits and sales 

taxes. The budget deficit is now 100 billion rubles annually, or about 10 percent of 

GNP (Vanous 1988). Although other subsidies contribute to the deficit, the food 

subsidy, at 88 billion rubles, is clearly very large. 

The agricultural budgetary subsidy is paid in several forms. The largest portion 

of the subsidy is used to cover the difference between costs of procuring, process¬ 

ing, and transporting agricultural products, and the receipts of state stores from 

retail trade in food. The state makes direct grants for investment and current ex¬ 

penses. Farms in the past have paid discounted prices for purchase of tractors, 

mineral fertilizer, and agricultural chemicals; and the budget has covered the dif¬ 

ference between the farm price and the factory price. In the recent round of policy 

change the input price subsidy is being removed. In the future, farms will pay the 

manufacturing wholesale price for inputs and will be compensated with higher pur¬ 

chase prices. 

Three-quarters of the expenditures on direct price subsidy are for meat and milk 

The size of the price subsidy over time and its breakdown by commodity are shown 
in table 2. 

The data on subsidies do not include farm indebtedness unless bad debts are 

written off the bank accounts by transfers from the budget. Much of the overdue 

farm debt has been used to pay current operating expenses, particularly payrolls. 

Since expectations that debts will be paid back are low, a large portion of farm debt 

should properly be considered subsidy. When the food program of 1982 went into 

effect in 1983, 9.7 billion rubles of bad debts were written off, and 11.1 billion 

rubles rescheduled for repayment to begin in 1991. Farm debt increased by 10 bil- 
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TABLE 2 
STATE SUBSIDY TO COVER PRICE DIFFERENCES 

(BILLIONS OF CURRENT RUBLES) 

1960 1965 1970 1975 1980 1985 1986 

Meat and poultry 1.4 2.8 8.8 12.2 14.0 26.6 27.8 

Fish 0.1 0.1 0.2 0.2 0.2 2.2 1.8 

Milk — — 2.1 4.0 7.5 18.9 19.2 

Grain 0.3 0.8 0.6 0.8 4.4 4.4 

Potatoes, vegetables, and canned 
goods 

— — 0.2 0.7 1.4 3.0 3.7 

Sugar — — — — — 1.0 1.2 

Total 1.5 3.2 12.1 19.7 23.9 56.0 57.9 

As % payments of state budget 2.1 3.2 7.8 9.2 8.1 14.5 14.0 

Source: V. Semenov, “Sovershenstvovanie finansovogo mekhanizma agropromyshlennogo kom- 
pleksa,” Ekonomika sel’skogo khoziaistva 9 (1987): 35. 

lion rubles after the price increases of 1983. In 1988, fully half of the outstanding 

agricultural debt was rescheduled (72 billion rubles). In December 1989, the USSR 

Council of Ministers decided to write off 73.5 billion rubles of bad farm debt 

(Sovetskai Rossiia, December 7, 1989, p. 1). 
In 1987, collective and state farms held 34 percent of the total bank indebted¬ 

ness, compared to 15 percent in 1970. Farm debt in 1987, both short and long term, 

totaled 148 billion rubles, roughly twice the size of the direct subsidy. Inclusion of 

uncollectible debts would appreciably increase the already large subsidy. 

Farm indebtedness and delayed repayment contribute to the financial constraints 

that agriculture places on the rest of the economy. The direct subsidy fuels inflation 

through its contribution to the budget deficit. The indirect subsidy, continued re¬ 

scheduling of bad debt, also adds to inflation by permitting monetary flows in ex¬ 

cess of reSkflows. The inflation seriously undercuts efforts to introduce better labor 

incentives throughout the economy; people are reluctant to work harder for rubles 

that are worth less. 

ISSUES IN REFORMING THE SOVIET AGRICULTURAL SYSTEM 

Remedies of the Reform: Few on the Demand Side 

The remedy on the demand side is to increase food prices, but the quandary 

about how and how much, and how to compensate people for the increase, has 

stymied the general price reform to the enormous harm of the whole perestroika 

program. In January 1989, the general price reform scheduled for 1990/91 was 

postponed for several years, in large part because of the sensitivity of food price 

increases. Food prices cannot be excluded from price reform without introducing 

even greater distortions, and food prices cannot be touched now. 
The severe disequilibrium in food pricing has spilled over to wreak havoc, not 

only on food marketing, but on the entire reform effort. Under the Law on the 
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Enterprise (the industrial reform legislation), managers of state enterprises are 

forced to take seriously estimates of profitability calculated with distorted prices. 

Much output is still produced and procured under quotas; only a small portion of 

the resources of industrial enterprises is allocated according to price signals. Yet 

the essence of the industrial reform is to increase that portion ancf enhance the 

allocative role of prices. Distorted prices will compound the difficulties of transi¬ 

tion to the new system. 
There is now widespread agreement that food prices cannot be increased until 

supplies improve significantly, to assure that products will be available at the new 

prices. In March 1989, Gorbachev announced that retail prices for most basic foods 

would be unchanged for two to three years. 
The low level of food processing and packaging is to be remedied by investment 

of 77 billion rubles ($127 billion, at the current much overvalued official exchange 

rate) over five years in new processing equipment. Producers of military hardware 

have been given orders to reequip the food processing industry. Some of the equip¬ 

ment will be imported, and large credits negotiated in Western Europe in 1988 will 

be used in part to upgrade food processing. 
Consumer and producer cooperatives could expand their activities greatly in 

food processing and retailing. An expanded cooperative sector would offer con¬ 

sumers in urban areas an alternative to the empty state stores and expensive collec¬ 

tive farm markets. Cooperatives have somewhat greater flexibility in pricing than 

do state stores, although they will need more leeway still and legal and financial 

guarantees before they will become a significant presence in urban food markets. 

Cooperatives dominate rural food retailing; in most villages that have a food 

store, it is a consumer cooperative. The rural cooperatives both buy and sell food. 

Since they are not part of the state retail system, they are not legally bound to sell at 

official state prices unless the product for sale came from the state procurement 

network. 

Rural residents who buy food in their villages pay the higher prices of the coop¬ 

erative network, unless they travel to cities and return laden with subsidized food. 

Much food is sold to the state under quota, transported to cities, offered in shops 

crowded with rural residents in for a day of shopping, and then carried on the train 

back to rural areas much like those from which it came. Higher prices in state 

stores and expansion of consumer cooperatives in both urban and rural areas would 

eliminate much uneconomical transport of food. A concerted effort to expand co¬ 

operative trade in food could be an interim demand-side component of the reform, 

but little increased activity is apparent yet in that area. 

Reform on the Supply Side: Fewer Bureaucrats 

and More Leasing 

Since retail food prices will not be raised, the full burden of adjustment will fall 

on the supply side. The remedy here is to find a graceful formula for releasing 

producers from the constraints of farming on collective and state farms, without 

dismantling the farms. The formula proposed in summer of 1988 and again at the 
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March Plenum in 1989 is promotion of a lease contracting system similar to the 

household responsibility system in China.3 Individuals or small groups of workers 

negotiate with the manager of a state or collective farm to use a portion of the 

farm’s lands and working capital in exchange for delivery of output to the farm. 

Workers on lease contracts give up their guaranteed wages and earn either residual 

profits or a share of residual profits, depending on whether payment for use of the 

assets is a fixed or share rent. After the contract is signed, those with leases are to 

be left alone to make their own managerial decisions. 
Some farm families are now taking out lease contracts, and attention is lavished 

upon them in the press. The exodus of people from poor regions of central and 

northern Russia now has a small counterflow of homesteaders returning to reclaim 

abandoned fields and buildings. Much attention to the leasing system is orches¬ 

trated propaganda, but the sense that finally, after sixty years, there are economic 

opportunities for ambitious people in the Soviet countryside is tremendously 

important. 
Yet many people are not persuaded that the leasing system is either here to stay or 

in their interest. The reservations that many farm workers have about leasing are 

both legal and economic. Those entering into contracts need assurance that they 

are legal and that contract enforcement will be more effective than it has been in the 

past. New laws on leasing, ownership, and land tenure, adopted in fall of 1989 and 

spring of 1990, strengthen the legal rights of independent farm operators, but much 

ambiguity remains. The power of the parties entering into leasing agreements is 

very asymmetrical. Many are simply verbal agreements between a farm manager 

and workers and cannot be legally enforced. 
Leaseholders earn residual profits and give up the right to guaranteed subsidized 

wages. Workers on poor and indebted farms are unlikely voluntarily to trade secure 

subsidized wages for earnings both riskier and, on average, lower. Higher produc¬ 

tivity due to better labor incentives alone is not likely to compensate for the fore¬ 

gone wage subsidy. On the wealthier farms, where both earnings and capital stock 

are higher, many workers could earn more under the leasing system, but farm man¬ 

agers are reluctant to relinquish control over farm assets. Leasing, in this early 

stage, is promoted most as an option for poor farms, but workers on these farms 

may resist the loss of subsidy. 
Where the interests of workers and managers make voluntary leasing feasible, 

problems remain in negotiation of the lease. Negotiations are a bilateral bargaining 

problem in which the manager can extract a large share of the economic rent asso¬ 

ciated with the contract. During both the contract negotiation and the growing sea¬ 

son, the lessee faces a manager with monopoly power over allocation of assets, the 

marketing of output, and purchased inputs. Because the monopoly power remains 

and because contract enforcement is costly and uncertain, many producers will 

prefer share contracts to fixed rents. 
Contracting in the Soviet context differs from Chinese experience in the early 

years of the household responsibility system. Soviet farms are specialized in then- 

output and more dependent on purchased inputs, and the marketing function that 
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the parent farm fulfills or does not fulfill for the lessee can make or break the con¬ 

tract independently of the diligence of the operator. This is true for Chinese lessees 

today and is a source of resentment and uncertainty, but it is even more critical for 

Soviet lessees, because of their greater specialization. 

Although the contracting system may be more difficult to implement in the 

Soviet Union than in China, the Soviets may have some advantages, as well. The 

land/labor ratios in most parts of the USSR are much better than those in China, 

and individual leaseholds can be assigned that are not fragmented strips. Labor 

mobility in the USSR is very high, except in Central Asia, and able-bodied rural 

workers displaced by higher labor productivity in agriculture can readily find jobs 

in growing middle-sized cities and towns. The collective and state farms will re¬ 

main, for the near future at least, and can oversee maintenance and expansion of 

rural infrastructure and input supply, if they withdraw in part or whole from pro¬ 

duction. The Soviet state does not have a clear political and social agenda for rural 

people like the Chinese emphasis on family planning and limitation of geographic 

mobility, with which to encumber the contract system. On the other hand, years of 

investment in the USSR in the technology of large scale production limit the di¬ 

visibility of existing capital stock under contract. 

The leasing system, if implemented, can address one major source of high costs 

of collectivized agriculture, that is, poor labor incentives. The leasing system will 

work best if monopoly in marketing, of both input and output, is reduced; but leas¬ 

ing does nothing directly to improve the economic linkages between constituent 

units in the agricultural economy. This source of high cost thus remains. 

Farm managers will be more willing to delegate day-to-day management of farm 

assets to leaseholders if bureaucrats at the district and province level stop issuing 

orders about how and when to seed, weed, harvest, and hay. Despite repeated con¬ 

demnations, from Khrushchev’s time on, of bureaucratic interference in farm man¬ 

agement, it has persisted. Gorbachev has tried two reorganizations in an effort to 

make the bureaucracy serve rather than impede food production. In 1982 he formed 

a new amalgam of committees at the district level. In 1985 he brought many of the 

fragmented and disconnected ministries with jurisdiction over food and fiber at the 

national, republic, province, and district level into one superministry called 
Gosagroprom. 

In his speech at the Party Plenum in March 1989, Gorbachev acknowledged that 

neither the RAPO at the local level nor Gosagroprom had worked, and both were 

dissolved. Many of the functions of the national Gosagroprom will devolve to the 

republic level, and it is unclear what will happen to relations between farms and 
party bureaucrats at the local level. 

The attempt to streamline the bureaucracy and give farm managers and workers 

more authority and better incentives is in direct conflict with increased emphasis on 

regional self-sufficiency in food. The trend toward self-sufficiency is also seen in 

the all-out campaign for urban workers to put in long hours on tiny garden plots 

outside the cities and for industrial enterprises to buy up bankrupt farms and supply 

meat, milk, and vegetables for their cafeterias and for employees to take home. 
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The party leader is ultimately responsible for adequate food supply in his region. 

If supply from the all-union fund is reduced and not replaced by a rapid expansion 

of interrepublican wholesale trade in food, party leaders will place their own pro¬ 

curement quotas on farms in an effort to generate adequate food supply from local 

sources. Relaxation of quotas at the national level combined with greater pressure 

for local self-sufficiency can thus worsen the regional allocation of food production 

and raise aggregate costs. If local consumption must come from local supply, farm 

autonomy is likely to decline, rather than increase. The rhetoric of regional self- 

sufficiency may be a short-run response to the budgetary crisis and worsening de¬ 

mand-induced shortages, but the short-run is long enough to stifle incentives for 

leasing and meaningful farm autonomy. 

Financial Remedies: Few Options 

High costs of production and stable retail prices have created the large and grow¬ 

ing subsidy. The subsidy, in turn, and concern about its growth, have increased 

reliance on indebtedness to keep poor farms in business, rather than giving them 

still higher prices or outright grants, since both of the latter would appear imme¬ 

diately in the subsidy accounts. Supply-side improvement that brings down costs 

of production will ease the financial crisis, as will the eventual and inevitable in¬ 

crease in retail food prices. These are both, however, medium- or long-term solu¬ 

tions to an immediate crisis. What can be done to improve finances at the farm and 

macro levels now? 

Farms that are bankrupt are to be given two years grace in which to improve their 

finances. If they remain insolvent in 1991, they may be declared bankrupt and their 

assets offered on lease to anyone who will take them. Conservatives who seek to 

defend collectivized agriculture against reforms denounce bankruptcy as a viola¬ 

tion of the social contract with the agricultural work force. The emphasis on re¬ 

gional self-sufficiency adds fuel to the controversy over bankruptcy; local leaders 

will fight to keep high-cost farms operating if the rhetoric of autarky prevails. 

In his speech in March 1989, Gorbachev ruled out large-scale write-off of farm 

debt, arguing that a budget already in deficit could not afford it. The debt could not 

be collected, however, which explains the massive rescheduling that occurred in 

spring of 1989. In December of 1989 the government announced a massive 73.5 

billion-ruble write-off of farm debt. 

Changes in procurement prices will affect supply and finance at the farm and 

aggregate level. Prices and credit have been the instruments for delivering the sub¬ 

sidy to farms, and output prices have been so finely differentiated as to differ on a 

farm-by-farm basis. Farms have traditionally not paid land rent, and differentiated 

output prices were intended to incorporate a land tax or rent. With the deterioration 

of farm finances in the 1970s and 1980s, a number of special premiums were added 

on to the differentiated base prices. In the current reform, output prices are to be 

raised to compensate for removal of the input subsidies. Price zones are to be ex¬ 

panded, and uniform prices, reflecting marginal costs of production within zones, 

are to prevail. Farms will pay a land tax or land use fee differentiated according to 
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the quality of land, but the tax rate and methodology for its calculation are not yet 

determined. Once prices are set in the procurement price revision, they will be 

adjusted over time with a parity price index incorporating changes in prices of a 

basket of inputs. The revised procurement prices will apply to commodities pur¬ 

chased by the state under quota. Sales outside of quota will flow through expanding 

wholesale trade at negotiated prices. If the reform is successful, quotas will be 

reduced and wholesale prices as well as state procurement prices will affect pro¬ 

ducers’ decisions. 

International Trade in Food 

The maturation of collectivized agriculture in the USSR after 1965 had a number 

of profound effects on world trade in food. Rising incomes and stable retail prices 

stimulated demand for food. The postwar generation reached adulthood in the late 

1960s, and they were less willing than their parents and grandparents to sacrifice 

current consumption for past calamities or future promises. Brezhnev and his col¬ 

leagues embarked on the modernization campaign in recognition that growth in 

demand was outpacing that of supply. 
The performance of the agricultural sector in the late 1960s was good, in part 

because the additional fertilizer, machinery, and higher wages boosted output, in 

part because weather was unusually favorable, and in part because Khrushchev’s 

peripatetic campaigns gave way to steady and relentless investment. In 1971, 

Brezhnev and his colleagues decided to increase domestic herds and meat produc¬ 

tion, temporarily importing grain for feed until domestic grain production grew to 

match the new higher feed requirements. Large Soviet purchases in 1972 and 1973, 

when world supply was tight, marked the entry of the USSR into grain markets as a 

large net importer. 

By the mid-1970s the modernization campaign had faltered, although invest¬ 

ment continued. The Soviets were unable to exit from grain markets without aban¬ 

doning the goal of higher domestic meat consumption, and they became regular 

purchasers of large and variable quantities of grain. Grain imports were followed 

by imports of sugar, oilseeds, dairy products, and meat, as domestic demand out¬ 

grew supply in these markets, as well. From a position of roughly balanced agri¬ 

cultural trade in the 1960s, the USSR in the 1970s and 1980s ranked among the 

world’s largest net importers of agricultural products. 

The trading behavior of the USSR was an outgrowth of the performance of col¬ 

lectivized agriculture in a middle-income economy. Demand for agricultural prod¬ 

ucts grew rapidly with income growth and urbanization, but growth in supply was 

slow and expensive. The Soviets turned to world markets to cover part of the gap 

and paid for purchases with earnings from energy exports. The surge in energy 

prices allowed the USSR to retain institutional barriers to more efficient agriculture 
into the late 1980s. 

The Soviet presence in world food markets during the 1970s and 1980s had a 

number of effects on developing countries. The increment in Soviet demand and 

the price umbrella provided by the high U.S. dollar and high U.S. support prices 
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allowed exporters from the Third World to expand sales, whether directly to the 

USSR or to other trading partners. Importers from the Third World paid higher 

prices than they would have without the large Soviet purchases, but the expansion 

in supply allowed real prices to fall after their surge with the initial Soviet pur¬ 

chases. The variability of Soviet demand made prices more volatile for all market 

participants. 

The emergence of the USSR as a major hard-currency food importer meant that 

countries in Eastern Europe and the developing world that had followed the Soviet 

model of agricultural development could not rely on the USSR for major shipments 

of food aid or soft-currency trade in food. Many of these countries, too, became 

net importers of commercial or concessionary food. 

CONCLUSIONS 

The maturation of collectivized agriculture in Eastern Europe, the USSR, 

China, and the developing world has significantly altered the geographic pattern of 

production, consumption, and trade in food. This is one of the more important 

developments in the world agricultural economy in the postwar period. Agri¬ 

cultural reform in the centrally planned economies, if successful, can be expected 

to have a correspondingly large impact on world agriculture. The effect will be a 

complex one, as flows of commodities, technology, and processing equipment and 

services adjust to changes in production and markets in these countries. 

If the agricultural reform in the USSR is successful, the gains to Soviet citizens 

and to the world agricultural economy could be substantial. Improvement in agri¬ 

culture will generate better consumption opportunities for Soviet people directly 

and will facilitate progress of the rest of the reform movement. The resulting in¬ 

come growth will sustain demand, not only for a better diet, but for one embodying 

more processing and services characteristic of high-income food economies. Im¬ 

ports of technology, for both processing and production, will substitute for some 

raw commodity imports. Imports of wheat would be likely to decline, but those of 

oilseeds and protein meals would probably increase. 

Improvement of Soviet agriculture would change the volume and commodity 

composition of Soviet agricultural trade. Perhaps more importantly, it would con¬ 

tribute to the industrial reform and perestroika’s explicit objective of integrating 

the USSR into the world economy in a more constructive way. In the postwar era, 

the Soviet Union has interacted with trading partners largely through purchase of 

food and manufactured items and sale of energy and weapons. This trading pattern 

is nothing short of bizarre for a country with the natural wealth and human and 

physical capital of the USSR. If agricultural reform can contribute to release of 

constraints on the rest of the economy and its fuller interaction with the world, the 

gains to people within and outside the USSR will be large. 

If the agricultural reform is stymied by the conservative opposition or by its own 

internal contradictions, the entire perestroika program will fail economically. Suc¬ 

cess in agriculture cannot guarantee success in the industrial modernization effort. 
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but failure in agriculture will inevitably sink the whole program. Standards of liv¬ 

ing will fall, and with them meat consumption and grain imports. 

Polish per capita consumption of meat declined 20 percent in the 1980s with the 

near collapse of the economy. It is now, after the collapse, approximately at the 

same level as current Soviet consumption, 64 kilograms per person. Many people 

in poorer regions of the USSR consume 30 to 40 kilograms of meat per capita, 

compared to 70 to 80 in the Baltic republics and the best-provisioned major cities. 

Soviet consumers could reduce their meat intake even from current rather low lev¬ 

els while maintaining adequate calories, and the failure of perestroika would force 

that adjustment. 

If the agricultural reform fails, the USSR will be left with a high-cost mature 

collectivized agriculture in an economy in which living standards are eroding while 

those of successful middle-income countries in the Third World rise. The erosion 

will come in part from the drag that a wasteful agricultural sector exerts on the rest 

of the economy. The years of glasnost’ and critical examination of the economy 

have convinced many thoughtful Soviet citizens that their own institutions must 

change if the country is to maintain even a modest growth rate and look forward 

with optimism to the twenty-first century. They are unsure, mistrustful, and im¬ 

patient with the general reform. They are also thoroughly disenchanted with col¬ 

lectivized agriculture as they have experienced it. Even before glasnost’ made 

it acceptable to speak publicly, urban people knew the state of affairs in the 

countryside. Many have relatives still on farms and have been educated personally 
as drafted laborers sent from industrial enterprises to help bring in the harvest. 

The record of collectivization, both in its first stage in the 1930s and in its mature 

period after 1965, continues to be evaluated in public. Glasnost’, and particularly 

Gorbachev’s speech in March 1989, has had the salutary effect of inviting people to 

consider the shortcomings of rural institutions, rather than rural people, as they 

seek to understand their agrarian problem. 

After sixty years of collectivized agriculture in the USSR, the country has be¬ 

gun a transition to a set of as yet unknown post-collectivist institutions. Their 

emergence is of considerable import, both to those who seek to understand how 

and why institutions change and to those who will live in the world shaped in part 

by post-collectivist agriculture. 

Now that Soviet public officials and economists have joined the critique of col¬ 

lectivized agriculture, many idological barriers that had thwarted full evaluation of 

that experience have been removed, although severe restrictions on the availability 

of historical and current data remain. For most developing countries, the Soviet 

experience stands as a negative example of the high costs of a set of policies that 

those countries chose not to follow. For the smaller group of countries that followed 

the Soviet model, the Soviet experience has more profound implications. Some of 

these countries have already embarked upon reform, and are farther along than the 

USSR. Others, such as Ethiopia, Cuba, Vietnam, Laos, Rumania, Bulgaria, and 
Albania, have not. 

For these countries, the lessons of the Soviet present and future, as well as the 
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past, are particularly important as they near the challenges of difficult agricultural 

reforms. Those who delay are likely to find that collectivized agriculture imposes 

an increasing burden on economic growth. 

NOTES 

This work was supported by The Graduate School, University of Minnesota, and by the National 

Science Foundation. 

1. See also Lin, Yao, and Wen, chapter 30 in this volume.—Ed. 

2. Whether collectivization delivered cheap food is still an open empirical question. Prices in the 

state stores were low, but quantities were limited and excess demand spilled over to the collective farm 

market, where peasants sold output from private plots at market prices that were much higher because of 

the poor supply in the collective sector. 

3. See also Lin, Yao, and Wen, chapter 30 in this volume.—Ed. 
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China’s Agricultural 
Development: Recent Experience 

and Policy Issues 

JUSTIN Y. LIN, XIANBIN YAO, and G. JAMES WEN 

Agriculture and the rural economy have always played key roles in 

the economic development strategy of the People’s Republic of 

China. Providing the nation with sufficient food, improving the stan¬ 

dard of living, especially in the rural areas, and modernizing the 

economy are among the most important considerations in the development of 

Chinese agricultural policy. 

From 1978 to 1988, the Chinese government introduced several major policy 

changes that fundamentally altered the structure and organization of agriculture 

and the food system in the country.1 The communal organization of agricultural 

production, upon which China had relied from 1958 through 1978, was replaced by 

a structure of individualized family farms, called the “household responsibility 

system.” A more market-oriented system in farm produce marketing began emerg¬ 

ing through a series of policy initiatives, such as raising the state purchase prices, 

reducing the scope of fixed state procurement, and encouraging open market ex¬ 

changes. There is also evidence, as shown by Lin (1987b) and others, of increasing 

use of rural factor markets to allocate labor, land, and credit, as policy restrictions 

on the allocation of these resources were relaxed. 

The purpose of this chapter is to describe the evolution of Chinese rural policy 

reforms since 1978 and to examine the effects of these changes on agricultural 

growth and rural development. The focus is on reforms in three areas: (1) the crea¬ 

tion of the household responsibility system (HRS), (2) changes in the land tenure 

system, and (3) the development of new rural grain marketing policies. These areas 

Justin Y. Lin is professor of economics, Beijing University. Xianbin Yao recently completed his 

Ph.D. in agricultural economics at Michigan State University. G. James Wen is assistant professor of 

economics and finance, Baruch College. 
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form the core of the rural economic reforms over the 1978-88 period. Moreover, 

they encompass three fundamental debates that have preoccupied Chinese leaders 

since the creation of the People’s Republic in 1949: the choice of the appropriate 

unit of production and accounting in agriculture, the appropriate land tenure sys¬ 

tem, and how agriculture should be linked to the rest of the economy through the 

input and output distribution systems. The issues are clearly interdependent. For 

example, while the household responsibility system improves the motivation of 

farmers to increase their short-term labor supply, it does not necessarily motivate 

them to increase their long-term land-specific investments. Furthermore, the HRS 

has not yet created a proper savings and investment mechanism to fill the vacuum 

left by the dismantling of the commune system and the shift to individual land 

tenure. In addition, the degree to which farmers can respond to the opportunities 

created by the HRS depends on how well the output marketing system works. With 

a reduction in the scope of fixed grain procurement under the recent reforms, open 

market channels have become increasingly important in coordinating the grain 

industry. 

OVERVIEW OF AGRICULTURAL DEVELOPMENT IN CHINA, 

1949-1978 

In order to place the recent reforms in historical context, we first briefly describe 

the evolution of agricultural policy in China between 1949 and 1978. Soon after the 

creation of the People’s Republic of China, in 1949, the Chinese leadership began 

transforming the economy into a system based on central planning, with the aim of 

fostering socialist development. In agriculture, this transformation went through 

several stages.2 Between 1950 and 1952, the government undertook a thorough and 

sometimes violent land reform in order to redistribute land to poor peasants and 

break the political and economic power of the landlords and rich peasants. Once the 

land was redistributed, Mao Zedong and his supporters launched a series of actions 

that eventually led to the collectivization of Chinese agriculture. 

During 1952-53, “mutual aid teams” were organized. These were teams of 6 to 

15 households, which pooled their labor, draft animals, and other farm capital to 

cultivate their land jointly, although ownership of the land, farm tools, and animals 

remained in the hands of the individual households. During 1953-54, the mutual 

aid teams were merged into “elementary producers’ cooperatives,” consisting of 

20 to 40 households. Ownership of land, tools, and animals remained private, but 

the allocation and management of all resources were centralized in a management 

committee. This centralization and pooling of resources allowed the cooperatives 

to undertake certain types of infrastructure development, such as building irriga¬ 

tion canals. Net income was distributed to members based upon the amount of land 

and labor they had contributed to the cooperative. 

Beginning in 1956, elementary agricultural cooperatives were combined to form 

“advanced agricultural producers’ cooperatives,” which consisted of 100 to 300 

households, the equivalent of a village. In these cooperatives, ownership of land 
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and capital goods was collective, and distribution of the cooperative’s net income 

was based solely on the household’s contribution of labor to the cooperative. Peas¬ 

ant households were still permitted to hold small private plots, amounting to be¬ 

tween 2 and 5 percent of the arable land, with the amount varying over time. Pri¬ 

vate plots were devoted mainly to producing vegetables, fruit, and livestock for 

home use and for sale at rural periodic markets. 

In 1958, the advanced agricultural producers’ cooperatives were merged into a 

system of “people’s communes.” “A commune was an administrative unit, corre¬ 

sponding to a township of 4,000 to 5,000 households, within which farming, in¬ 

dustrial production, commerce, and construction were carried out. The Commune 

Authority had the power to allocate labor and all other resources within its vast 

area. At first, the peasants’ private plots were totally abolished as were rural free 

markets. The income distribution in a commune was based partly on work and 

partly on free supply of food.” (Yeh 1985, 7). The commune system represented 

the basic organization of agricultural production in China for 20 years, until 1978, 

when the reforms described here began. 

The various structures of farm production over the period 1950-78 were embed¬ 

ded within a broader economy-wide system of central planning. Through plan¬ 

ning, the government guided resource allocation and income distribution by means 

of a vertically administered hierarchy. The marketing of most agricultural inputs 

and outputs was tightly controlled by the state. Staple foods were distributed 

through a mandatory procurement (quota) system linked to an urban rationing sys¬ 

tem, and rural factor markets were eliminated or strictly controlled. A lopsided 

policy emphasizing grain production was implemented, to achieve provincial and 
regional self-sufficiency in basic staples. 

The Chinese model of agricultural development by central planning has been 

debated for decades. Three major aspects of the debate are worth mentioning. 

First, an important feature of central planning is its reliance on directives from the 

center to the grassroots level. The crucial factor for the success of this type of 

planning is the accuracy and timelinesss of information transmitted from the farm 

level to central planners and vice versa. But the generation and transmission of 

such timely and reliable information is difficult, if not impossible, to achieve in the 

agricultural sector because of the biological and spatial nature of the production 

process. Second, central planning often ignores material incentives, which are a 

key factor in motivating production and distribution in a socialist economy. The 

lesson from China’s experience is that decentralization and material incentives are 
necessary to guide economic activities. 

The third aspect of the debate concerning agricultural development under cen¬ 

tral planning is the appropriate role of agriculture in overall economic develop¬ 

ment. Many studies of Chinese agricultural policy from 1950 through the late 

1970s argue that the agricultural sector in China was consistently taxed relative to 

the industrial sector through low product prices and mandatory procurement pro¬ 

grams (e.g., Lardy 1983a; Tang 1984b; and Song and Luo, 1986). The aim was to 

extract resources from agriculture to finance the development of other sectors. But 
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the level of resource extraction from agriculture was so high that it severely com¬ 

promised agricultural growth and rural development. The poor performance of ag¬ 

riculture thus became a drag on the rest of the economy, hindering the development 

of the other sectors (Tang 1984a). Moreover, the policy of provincial and regional 

grain self-sufficiency led to uneconomic use of resources and a relative worsening 

of economic conditions in provinces not well endowed for grain production, further 

limiting both agricultural and nonagricultural growth (Lardy 1984). 

Following the Cultural Revolution, in 1976, the Chinese government began to 

reconsider the role of agriculture and the rural economy in the context of national 

economic development. In the Third Plenary Session of the Eleventh Central Com¬ 

mittee of the Communist Party of China, in December 1978, the Chinese leaders 

recommended some gradual changes in rural policies.3 The policies adopted at the 

session encouraged the development of a diversified economy to replace the lop¬ 

sided stress on grain production. Higher prices were set for the state purchases of 

farm produce, and production units were granted more freedom in making deci¬ 

sions about their own affairs. Between 1978 and 1988, the pace of reform acceler¬ 

ated rapidly, radically changing the organization of farm production, the rules gov¬ 

erning land tenure, and the marketing system for agricultural products. 

ORGANIZATION OF FARM PRODUCTION 

The Commune System, 1958-1978 

The collective movement that was launched in the late 1950s was basically in 

operation for about 20 years, from 1958 to 1978. Communes were divided into 

brigades, and brigades into production teams. The production team, consisting of 

about 20-30 neighboring households, was generally the basic production and ac¬ 

counting unit. All resources were collectively owned and were allocated under the 

unified management of the team leader, with the exception of small plots reserved 

for the households’ own use. Output from the team in excess of basic needs was 

procured by the government at prices lower than local market prices. Output from 

private plots was consumed by the households themselves or sold, either to the 

government or at rural periodic markets. Household sideline production (e.g., 

handicrafts) was sometimes encouraged, sometimes discouraged. Income from 

team production was the most important source of household income.4 

Under the production team system, a peasant was awarded work points for each 

day’s work. At the end of each year, the net team income, after deductions for 

taxes, the public welfare fund, and basic needs, was distributed according to the 

work points that each peasant had accumulated during the year. Work points were 

supposed to reflect the quantity and quality of effort that each member performed.5 

The Household Responsibility System since 1978 

The commune, brigade, and production team system of production manage¬ 

ment, with its work point system of compensation, has been debated ever since its 
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establishment in the late fifties. After the disaster of the Great Leap Forward of 

1958, land was reallocated to individual families, and households were restored as 

the units of production in some parts of China, especially in Anhui Province in 

central China.6 Production soon recovered in these areas. Nevertheless, this prac¬ 

tice was soon prohibited and criticized as capitalistic. Although the reallocation of 

land to individual households was never totally extinguished and continued se¬ 

cretly, and sometimes openly, in some areas, a complete shift from the production 

team to individual household production was not possible until 1978, following the 

death of Chairman Mao, in 1976, and the beginning of recovery from the Cultural 

Revolution.7 
Although it had been recognized in 1978 that solving the managerial problems 

within the production team system was the key to improving incentives, the house¬ 

hold responsibility system was inconsistent with the socialist principle of collective 

farming and was prohibited in the document issued by the Fourth Plenary Session 

of the Eleventh Central Committee of the Communist Party of China, in Septem¬ 

ber 1979 (Editorial Board of the China Agriculture Yearbook, 1980, 58). The offi¬ 

cial position in 1978 maintained that the production team was to remain the basic 

unit of production, income distribution, and accounting. Nevertheless, a small 

number of production teams, first secretly and later with the blessing of local au¬ 

thorities, began to try out the system of contracting land, other resources, and 

output quotas to individual households toward the end of 1978 in Feixi County and 

Anhui Province, areas frequently victimized by flood and drought. A year later 

these households achieved far higher yields than those of the production teams. The 

central authorities later acknowledged the existence of the household responsibility 

system but restricted its use to poor agricultural regions and poor teams, in which 

people had lost confidence in the commune system. But this restriction could not 

be implemented, because rich regions welcomed the household responsibility sys¬ 

tem as enthusiastically as the poor regions. The household responsibility system 

was officially recognized in late 1981, and by the end of 1983 almost all the rural 
households in China had adopted this new system. 

It is worth emphasizing that the household responsibility system was worked out 

among farmers, initially without the knowledge and approval of the central govern¬ 

ment. It was generated through the efforts of peasants themselves and spread to 

other areas because of its merits. It was not imposed by the central authorities. In 

short, the shift evolved spontaneously in response to underlying economic forces. 

The Economics of Team Production 

Theoretically, the work point system is not inherently an inefficient incentive 

scheme.8 If the monitoring of each peasant’s work is perfect, the incentives to work 

will be excessive instead of suboptimal. This is because the return to a peasant’s 

additional effort has two components. First, he will get a share of the increase in 

team output. Second, he will get a larger share of the total net team income, as 

now he contributes a larger share of total effort and thus has a larger share of work 

points. The former is itself insufficient to make him offer the optimal amount of 
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effort, but the latter overcompensates as long as the average product per unit of 

effort is greater than the marginal product of effort. Since the relevant region of 

production, in general, is located at the point where the average product is greater 

than the marginal product, a peasant has an incentive to overwork. On the other 

hand, if there is no monitoring of effort, a peasant will not get more work points for 

his additional contribution of effort. In this case, the return to his increase in effort 

has only one component, namely a share of the increase in team output. The incen¬ 

tives to work are thus suboptimal. The size of the increase in the work point share 

for an additional unit of effort depends on the degree of monitoring. Therefore, the 

incentives to work in a production team are positively correlated with the degree of 

monitoring in the production process. The higher the degree of monitoring, the 

higher the incentives to work, and thus the more effort contributed. 

But monitoring is not costless. The management of the production team needs to 

balance the gain in productivity due to the increase in incentives with the rise in the 

costs of monitoring. The monitoring of agricultural operations is particularly diffi¬ 

cult because of the sequential nature and spatial dimensions of the agricultural pro¬ 

duction process. In agricultural production, the process typically spans several 

months over several hectares of land. Farming also requires peasants to shift tasks 

throughout the production season. In general, the quality of work provided by a 

peasant does not become apparent until harvest time. Furthermore, it is impossible 

to determine each individual’s contribution by simply observing the outputs, be¬ 

cause of the random impacts of nature on production. It is thus very costly to pro¬ 

vide close monitoring of each peasant’s effort contribution in agricultural produc¬ 

tion. Consequently, the optimal degree of monitoring in a team mainly engaged in 

agricultural production must be very low. The incremental income for an additional 

unit of effort will be only a small fraction of the marginal product of effort. There¬ 

fore, for peasants in a production team the incentives to work must also be low.9 

In the household responsibility system, by definition, a peasant becomes the 

residual claimant. He does not need to divert resources to meter his own effort. The 

marginal return to his effort is the marginal product of effort. Although economies 

of scale are sacrificed in the HRS, it has been proved, assuming there is no moni¬ 

toring in the team system and given some other simplifying assumptions, that the 

incentive structure in the HRS dominates that of the team system unless the coeffi¬ 

cient of returns to scale is large, namely, higher than two (Lin 1988). Therefore, the 

incentives to work are improved by shifting from the production team system to the 

HRS. Peasants feel happier and contribute more effort to production in the HRS. 

Agricultural productivity thus jumps. The improvement in the incentive structure 

represents the major source of gain in this institutional change. 

The Production Impact of the Household Responsibility System 

For the nation as a whole, the household responsibility system spread rapidly 

during the period 1980 to 1983, and by the end of 1983, almost all the production 

teams in China had been converted to the new system of farming (see table 1). At 

the same time, the gross value of agricultural output increased 25 percent between 
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TABLE 1 
THE PROGRESS OF THE HOUSEHOLD RESPONSIBILITY SYSTEM AND THE 

EVOLUTION OF AGRICULTURAL PRODUCTION 

Year 
Progress in HRS 

(%) 

Gross Value of Crop Production 
(Million Yuan at 1980 Prices) 

Percentage of Change in Real Value 
of Crop Production frdm Previous Year 

1979 1.0 135,728 - 3.1 

1980 14.4 137,815 1.5 

1981 45.1 145,170 5.3 

1982 80.4 161,718 11.4 

1983 97.9 171,818 6.2 

1984 98.9 186,800 8.7 

1985 99.9 178,643 - 4.8 

1986 99.9 183,989 3.0 

Sources: The second column is the progress in the household responsibility system. The data for 
1979-81 are from Jinqjixue zhoubao (Economic Weekly), January 11, 1982. Figures for 1982-86 are 
from Editorial Board of China Agriculture Yearbook, China Agriculture Yearbook, various editions. 
Figures in the third and fourth columns are calculated from data in China State Statistics Bureau 1988. 

1980 and 1983 at constant 1980 prices. Over the same period, the total horsepower 

of farm machinery increased 31 percent and the consumption of chemical fertilizer 

increased 22 percent. Also, a number of other policies were introduced in 1978 and 

1979, whose impact was felt over the 1980-83 period when the HRS was growing 

rapidly. Therefore, without a careful statistical analysis of empirical data it is hard 

to determine how much of the growth in agricultural output between 1980 and 1983 

should be credited purely to the shift from the production team system to the 

household responsibility system. The remainder of this section reports the attempt 

to use data at the provincial aggregate level to answer this question. 

Although the effect of shifting from the production team system to the house¬ 

hold responsibility system comes mainly from the increase in the supply of effort, 

total productivity is a better measure of its impact on agricultural production than a 

partial measure, such as labor productivity, would be, because effort has two com¬ 

ponents: quantity of effort and quality of effort. The quantity of effort, the brute 

force provided by a worker, is what enters into the traditional production function; 

and it is no different from the other factors of production, such as machinery, live¬ 

stock, and fertilizer. The quality of effort is the allocative service provided by a 

worker in the production process. The efficient service flow provided by a given 

unit of land, machinery, fertilizer, or livestock depends on, among other things, 

how it is allocated. When allocative service provided by a worker increases, the 

efficient service flow derived from a given unit of input also increases. Conse¬ 

quently, the efficient service flow from given physical units of labor, land, tractors, 

and fertilizer, which are the inputs in a traditional production function, will all 

change when the incentives to work are improved by a change in the institution. 

The approach used here to estimate the impact of the household responsibility 

system on productivity involves estimation of an aggregate agricultural production 

function of the unrestricted Cobb-Douglas type, using cross-sectional data from 29 
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provinces covering 1980, 1981, 1982, and 1983. To be specific, the production 

function that will be estimated is 

Log Q = a0 + ajLogL + a2LogS + a3LogT + a4LogF + a5PG + a6Y 1 

+ a7Y2 + agT3 + u. 

Where Q is agricultural output, a0 to a8 are coefficients, L is labor, S is sown area, 

T is tractor power, F is fertilizer, PG is the rate of progress in the adoption of the 

household responsibility system, Y\ to T3 are year dummies, and u is a residual 

term. Q, L,S,T,F are all normalized by the number of agricultural households in 

each province.10 
PG, the rate of progress in the adoption of the HRS, is an endogenous variable. 

The adoption of the household responsibility system in each province can be inter¬ 

preted as an induced institutional innovation process (Lin 1987c). If an area is more 

suitable for group farming because of its topology or other reasons, the adoption of 

the household responsibility system in that area will be slower. Such regional 

characteristics are included in the residual term of the regression equation; conse¬ 

quently, PG is correlated with the error term. Furthermore, the size of a coopera¬ 

tive farm and the technology adopted (i.e., the tractor power and the amount of 

fertilizer that are used in farming) also reflect regional characteristics; they are, 

thus, also correlated with the residual. Therefore, ordinary least squares will not 

produce unbiased estimates of the coefficients. To avoid these time-persistent, 

region-specific effects and obtain consistent estimates of the coefficients, the fixed- 

effects model was used in fitting the production function. 

The result of fitting the Cobb-Douglas type production function to the data is 

reported for three alternative model specifications (Qx - Q3) in table 2. As ex¬ 

pected, the differences in the rate of shifting from the production team system to 

the household responsibility system across provinces has a positive significant ef- 

TABLE 2 
ESTIMATES OF THE INTERPROVINCE CROSS-SECTIONAL PRODUCTION FUNCTIONS 

FOR AGRICULTURE, 1980-1983 

Qi q2 Qs 

Labor .99 (3.33) .78 (2.55) .69 (2.26) 

Sown area .68 (1.44) .55 (1.19) .49(1.34) 

Tractor .42 (2.06) .47 (2.34) .47 (3.04) 

Fertilizer -.03 (1.02) -.04(1.17) - .03 (0.94) 

Y, .05 (1.56) -.01 (0.15) — 

y2 .14 (3.28) .04 (0.68) — 

y3 .15 (2.45) .02 (0.21) — 

PG — .12(2.07) .15 (3.75) 

R2 .543 .561 .557 

Note: All variables are logarithms of original values, except for year dummies and PG (the rate of 
progress in the household responsibility system in each province). Units = average per household. Q,- 
Q3 are estimated with 28 province dummies. Numbers in parentheses are the t-statistics. 
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feet on the changes in the level of productivity, as reported in Q2 and Q3. The 

estimated value of 0.12 for the coefficient of PG in Q2 is significant at the 5 percent 

level of confidence. Each of the values of the year dummies in Q2 is not signifi¬ 

cantly different from zero.11 Suppressing the year dummies in the regression for Q3 
changes the coefficients for the conventional variables very little, but the coeffi¬ 

cient of the rate of progress in the household responsibility system increases to 

0.15. 

From table 1, we see that 30.7 percent of production teams in China switched to 

the household responsibility system during 1981, another 35.3 percent converted 

during 1982, and 17.5 percent of production teams changed in 1983. If .15 is ac¬ 

cepted as the coefficient of the rate of progress in the household responsibility sys¬ 

tem, agricultural productivity should have grown by 4.5 percent for 1981 (0.15 

times 30.7 percent), 5.3 percent for 1982, and 2.6 percent for 1983. These calcu¬ 

lated growth rates are close to the estimated growth rates that are implied by the 

coefficients of the year dummies in Qv This suggests that almost all of the produc¬ 

tivity growth that occurred between 1980 and 1983 was the result of the shift to the 
HRS. 

LAND TENURE SYSTEM AND ITS IMPACT ON 
LONG-TERM PRODUCTION 

Unlike the household responsibility system, the land tenure system and its long¬ 

term impact on farmers’ behavior had not received much attention in China until 

the unexpected stagnation of crop production that began in 1985. Historically, the 

combination of mounting population pressure and limited amounts of cultivated 

land has not only provoked numerous peasant rebellions but has also stimulated 

various experiments in land ownership and tenure, in an effort to achieve both 

efficiency and equity. From public ownership to private ownership, from fixed 

rental to sharecropping, traditional China almost exhausted the possible alterna¬ 
tives in this field (Chao 1986). 

Modem China has continued these experiments, launching a land reform pro¬ 

gram immediately after the 1949 revolution. But the Party soon became preoc¬ 

cupied with the prospect of polarization among peasants, and it denounced the 

private ownership of land and drove peasants toward collectivization, which 

culminated in the people’s commune system in 1958. Under the commune system, 

the population pressure on China’s limited land was disguised by collective owner¬ 

ship, by collective farming and by collective income distribution. The allocation of 

resources was left mainly to the commune authorities and their agents—the pro¬ 

duction brigades and the production teams. In addition to direct state investment in 

agriculture, the communes accumulated investment funds from their net revenues. 

Under the communal system, farm members’ income from the collectives was 

obtained after deducting investment funds and other public welfare funds. The 

level of these deductions was set by the commune authorities, under a command 
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system of economic planning. Hence, there was little open debate among the com¬ 

mune members over how much should be used for these alternative public pur¬ 

poses. Furthermore, since the funds were deducted from the gross income of the 

commune before the residual was distributed to the members, individual house¬ 

holds could not opt out of participating in this forced savings and investment 

program. 

Under the household responsibility system, by contrast, collective land is leased 

to individual family farms, which can make their own decisions about how much to 

consume and save for long-term investment. However, few mechanisms to mobi¬ 

lize local resources have arisen to replace those used by the commune to finance 

infrastructure and other socially useful investments. 

Land Tenure System since 1978 

China’s current land tenure system has been shaped largely by two factors: the 

egalitarianism in land allocation and population growth. The latter does not neces¬ 

sarily lead to the former if there are well-defined property rights; but under the 

HRS, the two are closely interrelated and interactive. 

Under the HRS, the land of a typical Chinese village is still collectively owned. 

It is divided into two parts: food plots and duty plots. Food plots are distributed on 

a per capita basis for the purpose of feeding one’s family, and are tax free. The 

remaining land is divided into duty plots, allocated contractually according to the 

number of laborers in each household, and is subject to the land tax. Egalitarianism 

is the main guide in allocating land among farm households. 

To obtain duty land, the head of a household must sign a contract with the village 

authorities. The central government regulations state that a contract can be for up 

to fifteen years duration. Many contracts, however, are signed for only three to five 

years or less, because of pressures for land redistribution stemming from local pop¬ 

ulation growth. The contract also stipulates the size of the in-kind land tax—in the 

form of grain or other crops. The amount of land tax is usually assessed on the basis 

of a farm’s normal production.12 In many areas, village land is allocated among 

households on a per capita basis regardless of the differences among households’ 

labor endowments. 

Population Growth and the Pressure for Land Redistribution 

A delicate problem arises under the egalitarian land allocation rule when popula¬ 

tion continues to grow but land does not. The incremental demand for land can 

arise from two sources, population growth or labor growth. 

Food Plots 

Since land for food plots is allocated according to rural population, it would 

seem that as farmers move out of the farm sector, their demand for land will fall, 

but this is misleading. Under China’s grain rationing system, only urban residents 

have the privilege of purchasing their food from the state-owned grain shops at a 

subsidized price; rural residents must feed their families by their own efforts. Yet, 
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even since the restrictions on migration were eased in the early 1980s, rural mi¬ 

grants to the city have been refused access to state-supplied grain. These rural 

migrants have had to maintain access to land in their former villages even while 

living in the city. Village food plots remain the main source of food supply for these 

urban immigrants. Therefore, unless there are changes in the grain rationing sys¬ 

tem, the demand for rural food plots will expand in line with rural population 

growth, unaffected by the emigration rate or the speed of the rural industrializa¬ 

tion. Because of the immense size of China’s rural population, the increase in de¬ 

mand for rural food plots is considerable. In many densely populated places like the 

eastern coastal areas, there is not much land left for duty plots after the allocation 

of food plots. 

Duty Plots 

Only the demand for duty plots is affected by the speed of rural industrialization 

and rural emigration. In some coastal areas, emigrants from the farming sector 

retain rights to their village food plots and typically want to sublet some of their 

duty plots. However, the right to contract for a piece of village land is available to 

native villagers only, since the land is owned collectively. A land rental market 

does not exist to facilitate the transfer of land use rights. As a result, noncoastal 

farmers cannot benefit much from the increased availability of land in the coastal 

areas, and land in these areas is often not carefully farmed or is even left idle. 

There is also no legal and institutional protection for land ownership and land 

use rights. Violations of property rights and use rights occur frequently. For in¬ 

stance, in Meitan County, Guizhou Province, 90 percent of civil disputes are re¬ 

lated to land use rights or ownership. Most village authorities are under strong 

pressure (in the form of land disputes or tax refusal) to redistribute land after a 

certain period in order to accommodate the changes in population and labor and to 
equalize village quota burdens across households. 

Thus, a rural household faces three sorts of uncertainty: uncertainty about the 

size and boundaries of its land area, uncertainty about its right to compensation if 

land is taken away, and uncertainty about recollectivization under ideological or 
population pressure (Wen, G. 1989). 

Debate and Options 

Since the implementation of the HRS in the early 1980s, the following stylized 

facts have been observed across the country: (1) The amount of some current in¬ 

puts, such as chemical fertilizers, consumed each year has increased dramatically, 

but the consumption of traditional organic fertilizers has fallen significantly. (2) 

Investments in tractors have increased, but investment in tractor-towed farm ma¬ 

chines and other long-term investments in water conservation, land consolidation, 

and fertility improvement have stagnated. (3) Rural per capita income has in¬ 

creased significantly, and as a result, expenditures on housing have expanded 

across all income groups. Private ownership rights in housing, unlike those in 
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land, are secure; hence, families have greater incentive to invest in housing than in 

land improvements. (4) The level of crop production was stagnant from 1985 

through 1988. This stagnation occurred despite China’s rapid population growth 

(15 million per annum), a doubling of per capita incomes between 1979 and 1988, 

and rapid industrial development. Thus, the stagnation of crop production was not 

induced by weak demand. 
The leveling off of grain and other crop production since 1985, which is in 

marked contrast to the expansion of livestock production, has kindled a debate in 

China. Three arguments have been raised to explain the stagnation of land invest¬ 

ment: unfavorable price parities for agricultural products, the fragmentation of land 

holdings, and lack of security in land use rights. 
Unfavorable prices may explain the investment stagnation in recent years, when 

the high inflation rate may have made price parities unfavorable to farm products. 

However, they cannot explain why there was a fall in land investment during the 

late 1970s and early 1980s, when price parities were very favorable to agricultural 

products and crop production grew rapidly. 
The proponents of the second argument (fragmentation of land holdings) and 

those of the third argument (insecurity of land use rights) suggest that the stagna¬ 

tion of crop production has something to do with the stagnation of land-specific 

investment. They also agree that the current land tenure system should be further 

reformed and that land ownership should be clearly defined and a legal system 

established to protect property rights. But they differ as to the nature of the distor¬ 

tion in land investment and how to solve it. Some Chinese analysts argue that land 

holdings under the HRS have become too fragmented to make investment in land 

profitable. Since land is still collectively owned, the proposed remedy is to concen¬ 

trate land into preselected households known for their farming experience and 

willingness to remain farmers. 
Shunyi County of Beijing, and Wuxi County, Changshu County, and Wu County 

of Jaingsu Province are all undergoing rapid industrialization. Experimental zones 

were established in these counties in late 1987 to pursue economies of scale in 

farming (Li 1988). The lack of sales or rental markets for land makes local govern¬ 

ment intervention in the allocation of land inevitable. Measures have been taken to 

encourage those who are now working in the nonfarm sector to return their land to 

village authorities. Sometimes pressure is reportedly exercised to force the return 

of land before the expiration of the HRS contract. But the big farms formed in these 

experimental zones are not performing well, and they cannot survive without sub¬ 

stantial subsidies from the local authorities (People’s Daily, Nov. 26, 1988). 

Some proponents believe that the fall in land investment is largely related to the 

lack of security in land use rights as well as in property rights to investment (e.g., 

Zhou 1988). In a country like China—where land resources are limited, sea¬ 

sonally underused labor is common, and capital is relatively scarce—the scale of 

operation of a typical farm is expected to be small. For this reason, what is essential 

is not to help form big farms artificially but to define ownership clearly, establish a 
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legal system to protect the various ownership and property rights, and open up 

sales or rental markets for factors of production that will allow the optimal scale of 

operation to be guided through open bidding and competition. 

While realizing the importance of defining ownership and property rights 

clearly and of institutionalizing the protection of these rights, proponents within 

this group disagree on what kind of ownership should be adopted in the rural areas 

of China (Liu 1988). Four types of ownership have been puf forward: 

1. permanent tenancy system: land will be nationalized but leased to farmers 
permanently; 

2. “tripartite” ownership: land will be owned by the state, collectives, and 
farmers jointly; 

3. “double track” ownership: land will be owned by the state, but farmers will 

have rights to possess, operate, and inherit land under their names; 

4. private ownership: farmers actually regain what they were allocated in the 
land reform program of early 1950s. 

While debate is still under way on the advantages and shortcomings of various 

forms of land ownership, an experimental zone was established in Meitan County 

of Guizhou Privince in 1987 to reform land use rights (Li 1988). The essence of this 

reform is to sever the relation between population growth and land reallocation so 

that changes in family size among village households will not automatically be 

translated into pressure for land redistribution. This is reflected in a document en¬ 

dorsed by the Meitan County government in 1988 to abolish the egalitarian land 

allocation rule. Those households with a rising share of the village population are 

now supposed to support the newly added family population by themselves instead 

of imposing their burden on their neighbors. Accordingly, uncertainty about the 

use rights of one s land and about the property rights of one’s land investment can 
be eliminated. 

The main problem of the HRS lies in the difficulty for even the most successful 

farmers of securing larger land holdings under the current rules. Farm size is to¬ 

tally unrelated to the successful performance of the farm. Farmers cannot obtain 

extra land through bidding in land sales or rental markets, because no such markets 

exist in rural China. When population continues to grow, the land will be further 

fragmented under the egalitarian allocation rule. This will inhibit investment un¬ 

less some other rule is adopted. In this sense, the experiment in Meitan County is 
very significant. 

The only way to increase the scale of farming in a densely populated country, 

besides the collective farming system, which has proved to be a big failure, is to 

create enough nonfarm jobs to absorb underused rural labor. Land markets, at least 

land rental markets, can facilitate the efficient allocation of land resources, though 

they themselves are not a solution to fragmentation. However, without well-defined 

property rights, neither a sales market nor a rental market for land will work. The 

problem of land fragmentation is secondary to the lack of well-defined property 
rights and the lack of well-functioning factor markets. 
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Another relevant problem is how to finance public investment in agriculture. 

With the dismantling of the commune system, its public saving and investment 

mechanism has also ceased to function. But we should not conclude that the solu¬ 

tion to the problem is to return to collectivization. Chinese history shows that as 

long as the government took care of the basic water conservancy system, the pros¬ 

perity of the farming sector could be maintained under private ownership of land. 

One possible remedy might be to allow local governments more power to raise 

taxes and to organize large-scale public investment projects. 
Observing how institutions are changed by economic forces is often enlighten¬ 

ing. Recently, the Central Committee of the Chinese Communist Party suggested 

that the People’s Congress amend the constitution to legalize compensated or un¬ 

compensated land transfer among organizations and individuals, although the sell¬ 

ing and purchasing of land would still be illegal (People’s Daily, overseas edition, 

March 7,1988). This might be interpreted as a small but significant step towards 

establishing a land rental market. 
China, with its huge population and limited arable land, is the last country on the 

earth that can afford to misuse its land resources. With population pressure and a 

tight budget, it is becoming more and more attractive to leave egalitarianism either 

to the past or to the remote future, when society might achieve the affluence to 

afford these values. There are many indications that the ideological barriers to effi¬ 

ciency will gradually be removed and that China’s rural society may become open 

to various forms of contractual agreements, such as fixed rents, sharecropping, and 

hired labor. All of these once flourished in traditional China. Whether they will 

appear again and what forms they might take must be left to future study. 

GRAIN MARKETING POLICY 

Agricultural marketing and rural trade in China have long been dominated by 

central planning (Perkins 1966). Compulsory quota procurement programs were 

instituted in the early 1950s for major products such as grain, cotton, and oilseeds, 

and production teams were required to deliver quota targets to the state. Free mar¬ 

ket exchange was strictly controlled; only a limited number of agricultural com¬ 

modities were allowed to be traded at local markets in the rural areas. Agricultural 

products were classified into three categories: (1) grain, cotton, and oilseeds, (2) 

sugar, tea, pork, poultry, eggs, and medicinal plants; and (3) nonessential prod¬ 

ucts produced in relatively small quantities. Market exchange was permitted only 

for a small portion of production in the second category (beyond the state quota 

procurement) and for the third category. Urban residents obtained their basic sup¬ 

plies of grain, cooking oil, and cotton cloth at highly subsidized prices through a 

state-controlled rationing system. 
The centralized marketing system was coordinated through a vertically adminis¬ 

trated hierarchy. The central government computed the total grain requirements to 

be procured through the quota system and then allocated quotas to each province. 

The province in turn allocated quotas to each of its prefectures, and this process 
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continued down to the production team, the basic unit of agricultural production 

and accounting. The Ministry of Food, and subsequently the Ministry of Com¬ 

merce, and its subordinate grain departments handled grain procurement, process¬ 

ing, transportation, storage, and distribution. 

Historically, the centrally controlled marketing system was used to transfer re¬ 

sources from the agricultural sector to the industrial sector. This transfer involved 

several steps. First, to ensure that the state could obtain the quantities of agri¬ 

cultural products it needed, the central and local governments instituted a pro¬ 

duction planning system, often setting targets in terms of the sown area for prod¬ 

ucts subject to state procurement (Lardy 1983a). To further ensure that the desired 

quantities were actually delivered to the state procurement system, the quotas of 

individual production units were set so high that the units had to turn over then- 

entire output to the state, after deductions for the consumption requirements of the 

production teams. These high quotas prevented a private market from developing 

to compete with the state procurement system. The transfer of resources out of 

agriculture was then completed by setting the quota procurement prices so low that 

they included an implicit tax on agriculture, the benefits of which flowed to the 

other sectors of the economy in terms of lower food and raw product prices.13 

Between the mid-1950s and the late 1970s, the original state procurement sys¬ 

tem was gradually modified (Deng et al. 1988). The quotas of individual farm units 

were periodically reapportioned to take account of fluctuations in production and 

the changing size of farm units (families). In 1960, an “over-quota” purchase pro¬ 

gram at higher prices was introduced to stimulate production, and the basic quota 

purchase prices were raised several times over this period. While adjustments were 

made in the state procurement program in the 1960s and early 1970s, its central 

feature of compulsory deliveries and state monopoly remained unchanged. The 

base quota delivery was compulsory, and even the “over-quota” purchase later be¬ 
came involuntary (Lardy 1983b, 25). 

Beginning in 1979, the central government introduced several important policy 

changes to boost production incentives, including a significant hike in farm pur¬ 

chase prices and a nationwide reduction in the volume of grain secured through 

quotas. To maintain the level of total state procurement, a “negotiated purchase” 

scheme was restored, in which the state trading agencies purchased farm products 

at market prices. These policy changes stimulated agricultural production, and the 

high state purchase prices induced farmers to sell more to the state. In fact, farmers 

in some areas even sold their on-farm grain stocks to take advantage of the high 

purchase prices (Zhou and Gao 1988). As a result of these policy shifts, total state 

grain procurement, including the base quota, over-quota, and negotiated pur¬ 

chases, more than doubled, from 50.7 million tons in 1978 to 107.5 million tons in 
1984, with almost all the increase coming from over-quota purchases.14 

But the dramatic supply response to these policy changes created new problems 

for the central government and for the state procurement system (Oi 1986). The 

dramatic rise in state purchases, especially over-quota procurement, increased the 

burden on the state budget, particularly since official retail food prices were kept 
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low: The cost of the state price subsidy and marketing losses for agricultural prod¬ 

ucts was 5.56 billion Yuan in 1978 and about 32.1 billion Yuan in 1984 (Wen, S. 

1988, table 12). These costs represented 5 percent of the total state budget expendi¬ 

ture in 1978 and 21 percent in 1984 (China State Statistics Bureau, 1986). 

The policy changes from 1978 to 1984 can be seen as a gradual shift from strict 

quantity planning to indicative price planning.15 The use of price incentives to 

stimulate agricultural production and marketing turned out to be a mixed blessing. 

On the one hand, higher prices increased the marketed surplus. On the other hand, 

the state monopoly lacked the price flexibility needed to bring supply and demand 

into balance. For example, some regions and products were in surplus while others 

were in shortage (Zhou and Gao 1988,103-4). Furthermore, high purchase prices 

and guaranteed procurement forced the state to assume most of the risks in market¬ 

ing. Since consumers were protected by the government rationing system, most 

consumers did not share any of the market risks (Gao 1986). Because of these diffi¬ 

culties, attention has now turned to reestablishing a market-oriented production 

and distribution system. 

The Evolution of a Dual Marketing System 

When the rural reforms were started in 1978, Chinese policy makers stressed 

that markets were supplementary to the planned economy. In subsequent years, 

policy debate gradually shifted toward a more market-oriented approach. Since 

1985, policy makers have articulated the view that the state regulates markets and 

markets guide enterprises. 
In early 1985, the government of China announced a gradual phase-out of the 

state monopoly system for most farm commodities based on compulsory delivery 

quotas. For grain and cotton, mandatory quotas were to be replaced by a dual sys¬ 

tem of contract and market purchases. A fixed ceiling on the quantity of grain 

purchased under contract was to be negotiated by the state grain departments with 

farmers before the planting season. The new purchase prices for grain were set by 

blending 30 percent of the quota price and 70 percent of the over-quota price in the 

previous year. After meeting contract obligations, farmers were allowed to sell any 

remaining marketable surplus through other channels at market prices. A price 

floor, at the previous quota price level, was promised to prevent any sharp plunge in 

market prices. 
Under the new contract procurement system, the decision of farmers to enter 

into a contract with the state may be influenced by such factors as the relative price 

advantage between the state and free market prices, access to different marketing 

channels, the farmers’ perceptions about the stability of institutions governing the 

free-market and the contract systems, and the in-kind land tax policy (explained 

below). In theory, by forward contracting, farmers can be partially or completely 

protected from the risk in open market prices. This would generate a positive in¬ 

centive for farmers to enter a contract with the state. 

However, the new voluntary contract procurement system has been undermined 

by a number of factors. First, the state commitment to subsidizing urban grain 
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consumers and other groups (e.g., the military) has been a major constraint on 

reforming the marketing system. While the procurement system was changed, the 

state food distribution system at the retail level remained unchanged. Rationing of 

food at subsidized prices acccounted for 80 percent of the total retail food sales in 

the late 1980s. To maintain this level of subsidized sales, the state was compelled to 

assure that it had access to a reliable supply of food. Second, the new contract 

purchase prices were not attractive enough to induce sufficient voluntary sales to 

the state. An immediate effect of the 1985 marketing policy was a 10 percent aver¬ 

age reduction in marginal grain prices (Sicular 1988b). Although this reduction 

may have alleviated some of the burden of the price subsidy on the treasury, the 

combination of the lower marginal prices and several other factors resulted in a 7 

percent decline in grain production from 1984 to 1985. 

Third, since under the responsibility system the household is the basic farm pro¬ 

duction unit, the administrative cost to the state of implementing the contract pur¬ 

chase program with millions of farm households is very high. The lack of appropri¬ 

ate legal institutions, such as a commercial code, makes it difficult to put the 

contract program into operation. Fourth, in many grain producing areas, state fixed 

procurement is often interlocked with the in-kind land tax. Local officials and vil¬ 

lage leaders, who set the level of each farm’s land tax (based either on the number 

of household members or on some measure of the farm’s productivity), also allo¬ 

cate the fixed procurement contracts among farmers. These officials have an inter¬ 

est in assigning contracts widely among households, as this facilitates collection of 

the land tax. The tax payment is simply deducted from the amount paid the farmers 

for their grain upon delivery to the state. The farmers therefore perceive the con¬ 

tract as being closely linked with the tax system, which undermines the voluntary 
nature of the contract. 

Changes in grain marketing policies since 1986 have included modest increases 

in the fixed procurement prices, a gradual reduction in the fixed procurement quan¬ 

tity, and a much greater reliance on the market to allocate grain.16 In effect, rural 

grain marketing has become a two-tiered system, where the state procurement 

channel and free market channels coexist. For those households that sell to the 

market in addition to delivering their quotas, production and consumption deci¬ 

sions will depend on market prices, because the state procurement quantity is 
fixed. 

A few recent studies (e.g., Watson 1988) have attempted to use national aggre¬ 

gate data to examine in more detail the organization and functioning of the free 

markets, the response of farm units to the dual marketing channels, and the types 

of supportive government interventions that are needed in addition to direct state 

participation in fixed grain procurement. It is difficult, however, to use such aggre¬ 

gate data to examine the details of how the new marketing institutions work in 

practice and how they affect farmer behavior. For more details on the micro-level 

impacts of the market reforms, we turn to a case study of grain marketing in Xin 

Xiang region in Henan Province of central China, based on research carried out in 

1988. While the case study illustrates how some of the new market institutions are 
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operating in practice, the pace of market reform in China differs greatly from re¬ 

gion to region, and the observations of the study should not be generalized to the 
country as a whole. 

A Case Study of the Dual Market Structure at the 

Farmgate Level 

Farm households in Henan Province, central China are primarily engaged in 

agricultural production. The major crops grown include wheat, com, rice, and cot¬ 

ton. Wheat is the main staple, accounting for about 70 percent of home grain con¬ 

sumption, with the remainder provided by maize and rice. In recent years, state 

procurement has become crop-specific in this area. By 1988, only wheat was under 

the state fixed purchase program. All other grain sales took place through free- 

market channels. Wheat remained under state fixed procurement because the area 

is a major surplus wheat producing region and hence is important in supplying 

grain to urban areas.17 

The results of a 1988 survey of 150 farm households in the region reveal that an 

average of 23 percent of the 1987-88 wheat production went to the fixed procure¬ 

ment system, although the proportion per household varied from 6 percent to 65 

percent.18 Virtually all of the sample households met their contract obligations to 

deliver wheat to the state, because local officials and village leaders used different 

measures, varying from political persuasion to coercion (e.g., threatening to deny 

land-use rights), to ensure government wheat procurement. 

Eighty of the 150 households also reported that they sold a portion of their re¬ 

maining surplus through free-market channels. The total marketed surplus of 

wheat, including both the fixed procurement and the free-market sales, averaged 

58 percent of total production. Of this, 40 percent moved through the fixed pro¬ 

curement system. In contrast, on a national level in 1987, approximately 50 percent 

of the marketed surplus of all grains moved through the fixed procurement system, 

down from 90 percent in 1978 (Yao 1990). 

Further analysis indicated that the following factors had a significant impact on a 

household’s level of sales through the free market: (1) Large farm households 

tended to sell less than small ones, mainly because of higher home consumption 

needs.19 (2) Shortages of wheat for home consumption reduced the amount sold in 

the free markets. (3) The household’s production variability, as measured by per¬ 

centage deviations from normal yields, also had a negative effect on the level of 

free-market sales. These results suggest that maintaining household food security 

is an important factor in farmers’ marketing decisions. (4) The amount of wheat left 

over for household use, after quota deliveries had been met, contributed positively 

to free-market sales. (5) The empirical results suggest that farmers responded 

positively to market prices, that is, higher market prices tended to induce more 

sales, although the interpretation should be made cautiously, as the price variables 

were measured in terms of the village-weighted averages for the whole season.20 

(6) Market access, measured in terms of the distance from villages to the nearest 
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rural periodic markets and to the county town seat, did not have a significant im¬ 

pact on the free-market sales; but the condition of roads was correlated with sales. 

One of the major findings of this research was that most of the free-market sales 

occurred at the village level. Since the free markets began operating in the area, 

private traders, in competition with each other, have been pushing local assembly 

markets closer to the farmgate. For example, 67 percent of the total free-market 

sales of wheat from the farm households took place at the village level, either di¬ 

rectly to private traders or to local assemblers commissioned by buyers from more 

distant markets. The local periodic markets (usually located in the township seats), 

which traditionally had been the major assembly points for free-market sales, do 

not appear to have maintained that tradition. About 16 percent of the total free- 

market sales of wheat took place at the periodic markets and the remaining 17 per¬ 

cent was sold to state grain buying stations, which have been actively involved in 

the market purchases. The dispersed nature of the localized wheat assembly mar¬ 

kets indicates the need to study such important issues as the price discovery pro¬ 

cess, the organizational structures of free marketing channels, and the characteris¬ 
tics of traders’ behaviors. 

The free markets in the study area in central China were subject to erratic gov¬ 

ernmental interventions and, at the same time, lacked necessary supportive institu¬ 

tional regulations. Local officials sometimes closed free markets for periods of 

time, especially when the state fixed procurement occurred. Although at least two 

official agencies, the Industrial Commerce and Market Business Administration 

and the Commodity Price Bureau, are in charge of regulating free markets in the 

area, these agencies find it difficult to regulate the dispersed local assembly mar¬ 

kets. In addition, the neeeded support in terms of the credit, information dis¬ 

semination, standardization, and so forth, is still lacking. 

Moving from a centralized marketing arrangement to a more market-oriented 

system requires corresponding changes in institutions and regulations. One analyst 

observes that “the reforms and resurgence of markets in rural China have indeed 

given peasants more freedom, but at the same time, peasants face greater uncer¬ 

tainty. The abolition of the state monopoly over the purchase and sale of grain lifted 

the burden of forced quota, but it also removed the secure income offered by uni¬ 

fied purchases.” (Oi 1986, 289). These statements form a strong challenge to fur¬ 

ther policy reforms in the grain marketing system. If the market-oriented system is 

what is desired by the Chinese policy makers, policy consideration should focus on 

how to improve the functioning of the market, including the strengthening of sup¬ 
porting institutions. 

SUMMARY 

Dramatic institutional change is one of the constants of the four decades of mod¬ 

ern Chinese agricultural development from 1949 through 1988. Looking particu¬ 

larly at the 1979-88 experience, the household responsibility system has improved 

farmers’ incentives to produce and thus has corrected the problem of X-ineffi- 
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ciency in team production under the communal system. The new organization of 

farm production, along with other policy adjustments, contributed greatly to rapid 

agricultural growth from 1978 to 1984. A market-oriented rural economy was thus 

emerging in China at the end of the 1980s. 
The Chinese experience shows that further reforms are needed to sustain agri¬ 

cultural growth in the 1990s. For example, the inherent uncertainty of property 

rights created by the current land allocation rules makes farmers hesitant to under¬ 

take long-term, land-specific investments. Opening up free markets without 

providing the necessary supportive institutions to regulate them also restrains farm 

supply response. 
More fundamentally, the Chinese experience shows that during periods of eco¬ 

nomic reform, changes in one set of economic institutions, such as the land tenure 

system, typically lead to the need to change related institutions, such as the fiscal 

system and rural financial markets. Because the various institutions are likely to be 

evolving at different speeds, conflicts and contradictions between institutions will 

arise, calling forth the need for further reform. In such a situation, there is a high 

payoff to having in place a capacity to monitor developments in the economy and a 

willingness to experiment, as the Chinese have done, with alternative institutional 

arrangements in different parts of the country. 

NOTES 

The authors thank the editors of this volume for their help in improving the analysis and presentation 

of this chapter. 

1. For a chronology of the agricultural policy changes between 1978 and 1988, see Walker and Kueh 

1988, 1-3. 
2. This section draws heavily on Yeh 1985. Other studies of Chinese agricultural policies from 1949 

to 1978 include Perkins 1966; Lardy 1983a; Perkins and Yusuf 1984; Johnson 1985; and Song and Luo 

1986. 
3. The session adopted the “Decisions of the Central Committee of the Communist Party of China 

on Some Questions Concerning the Acceleration of Agricultural Development (Draft).” The draft was 

promulgated nine months later, in September 1979, by the Fourth Plenary Session of the CPC Central 

Committee. For the text of the decision, see Editorial Board of the China Agriculture Yearbook 1980, 

56-62. 
4. Fifty-nine percent of net per capita income was derived from the collective in 1957; it rose to 66.3 

percent in 1978 (China State Statistics Bureau 1984, 471). 
5. See also the description of the Soviet work point system in Brooks, chapter 29 in this volume.— 

Ed. 
6. The Great Leap Forward was an attempt to increase agricultural and industrial production ex¬ 

tremely rapidly through the consolidation of advanced agricultural producers cooperatives into peo¬ 

ple’s communes; the establishment of rural industries, such as backyard furnaces to produce iron; and 

the free distribution of food. Party leaders called for the doubling of agricultural production in one year, 

clearly an impossible task. The disruption caused by the rapid collectivization of agriculture and 

changes in policy, combined with poor planning and poor weather, had disastrous consequences. Fam¬ 

ine struck large areas of rural China, killing up to 30 million people (Johnson 1988, S226-27). 

7. It was recently discovered that a village in Guizhou Province had adopted this practice secretly 



500 Justin Y. Lin, Xianbin Yao, and G. James Wen 

more than ten years before the recent reform, but the villagers dared not admit it until the new policy was 

announced (Du 1985, 15). 

8. For more details on the material presented in this section, see Lin 1987a, 1987c, 1988. 

9. In a production team, the supply of effort also depends on the peer pressure, because of the team 

system’s income-sharing property. For a formal model of the impacts of income-sharing on the incen¬ 

tives to work and the labor supply, see Lin 1987a. 

10. Output of agricultural production in this study refers to crop production. Livestock, forestry, 

fishery, and sideline production are not included because of a lack of data. The output of agriculture is 

measured in constant prices of 1980. The value of crop output represented 63.7 percent of the total value 

of agricultural output in 1980 and 62.0 percent of that value in 1983. Labor in agricultural production 

includes those workers in fanning, husbandry, fisheries, forestry, and household handicraft production. 

Workers in village-run industry are excluded. No deduction is made for the number of husbandry, for¬ 

estry, and fishery workers, as these numbers are not available. As a consequence, the number of 

workers may be overestimated for areas with larger fishery and forestry industries. Sown area consists 

of the area for grain and cash crops. Tractor power refers to the total horsepower of big, medium-sized, 

and walking tractors. Fertilizer is measured in terms of the weights of efficient ingredients of N, P205, 

and K20 contained in the gross weight of chemical fertilizer consumption. The rate of progress in the 

household responsibility system indicates the percentage of production teams in each province that had 

converted to the new system. Because only 14.4 percent of the production teams in China had adopted 

this new system by the end of 1980, it is assumed that the rate of progress was zero for each province in 

1980. The rate of progress in 1981 refers to the percentage of teams converted to the household responsi¬ 

bility system in each province by August 1981, while rates for 1982 and 1983 indicate the progress by the 

end of each year. The data for 1981, 1982, and 1983 are provided by the Research Center for Rural 

Development of the State Council at Beijing. Data for 1983 can also be found in the China Agriculture 

Yearbook 1983 (p. 69). All data, except for the the rates of progress in adopting the household responsi¬ 

bility system, are from the 1981 to 1984 volumes of the China Agriculture Yearbook. 

11. The null hypothesis that the year dummies are jointly equal to zero has a computed F-statistic of 

1.27. The critical value of this statistic, with 3 and 79 degrees of freedom, is 2.72 at the 5 percent 

significance level and 4.04 at the 1 percent level. Therefore, the null hypothesis cannot be rejected. 

12. As explained below, in the case of grain producing farms, payment of the in-kind land tax is often 

interlocked with the family’s grain quota delivery. Since the quota price is generally lower than the 

market price, farm households actually pay two taxes, the explicit land tax and the implicit tax embod¬ 
ied in the below-market quota prices. 

13. The literature on the government’s use of price policy to extract the agricultural surplus includes 
Stone 1988; Lardy 1983b; Wu 1984; and Song and Luo 1986. 

14. The over-quota purchases were 16.6 million tons in 1978 and 69.3 million tons in 1984. During 

the same period, the level of base quota purchases remained practically unchanged, at 30.8 million tons 
in 1978 and 28.9 million tons in 1984 (Yao 1990). 

15. For a detailed description of quantity and price planning in the Chinese agricultural sector see 
Lardy 1983a. 

16. Accordingly, the state distribution of foodgrain at the retail level has been cut, and some indus¬ 

trial grain purchases have been excluded from the subsidized distribution system. 

17. The average wheat yield in 1986 for the entire Xin Xiang region was 3,345 kg per hectare, 900 kg 

higher than the provincial average and 600 kg above the national average. In 1986 close to half of the 

sown area in the region was devoted to wheat. Because of double-cropping in the region, wheat oc¬ 
cupied all the arable land during the winter/spring season. 

18. The 150 households surveyed were selected randomly among those considered to be grain pro¬ 

ducers. Households engaged in cotton production or whose main activities were not grain production 
were not included in the sample. 

19. About one-fifth of the sample households registered a net inflow of grain, either from purchases 
or from nonmarket transactions. 

20. Addressing the question of how farmers responded to the seasonal price patterns would require 

additional knowledge of farmers’ storage decisions, which was not gathered in this case study. 
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Africa’s Food Battles 

CARL K. EICHER 

Agriculture is the Achilles’ heel of the economic development of sub- 

Saharan Africa.1 But Africa’s agrarian crisis is neither unique nor 

unexpected. In Latin America, industrialization ground to a halt dur¬ 

ing the Peron regime in Argentina in the 1950s because of a food 

crisis. The same pattern of events was repeated during India’s food crisis of the 

mid-1960s and again in China in the late 1960s (Schultz 1965). With the benefit of 

hindsight, it is now understood that Africa’s food crisis was quietly building up for 

two decades before it exploded onto television around the world when an estimated 

one million people died during the 1984-85 famine in Ethiopia.2 When African 

nations presented their special appeal to the United Nations in May 1986 (OAU and 

ECA 1986), they were finally facing the day of reckoning and posing the strategic 

development question, What is to be done about African agriculture? 

This chapter addresses three interrelated food battles in Africa: breaking the 

famine cycle, accelerating food production, and increasing consumption of food by 

the hungry and malnourished.3 Without question, these battles represent the major 

challenge to social and technical scientists working on global agriculture in the 

1990s. 

THE CHANGING SOCIAL AND ECONOMIC CONTEXT 

Africa’s economic environment has been undergoing sweeping changes as a re¬ 

sult of both internal and external shocks. These changes provide the context in 

which to examine Africa’s three food battles in the 1990s. 

Stage of Scientific and Institutional Development 

There is a growing awareness that many countries in Africa, after a third of a 

century of independence, may be generations behind Asia and Latin America in 

terms of their scientific and institutional development and the stock of high-level 

human capital. But, Africa’s scientific and institutional gap should come as no 

surprise because of colonial underinvestment in training and Africa’s 30 years of 
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independence compared with 150 years in Latin America. For example, in 1980 

Africa had fewer than one-fifth the number of R&D scientists and engineers per 

million people as did Asia (Shapiro 1985; UNESCO 1988). Expatriates currently 

occupy about one-fourth of all scientific positions in national agricultural research 

services and colleges of agriculture in Africa. In Francophone countries, the per¬ 

centage is much higher. For example, expatriates occupy 73 percent of all agri¬ 

cultural research and teaching positions in Cote d’Ivoire after 30 years of indepen¬ 

dence (Pardey and Roseboom 1989). 
Both African states and donors are fumbling and generally confused on how to 

develop human capacity, strengthen agricultural institutions, and promote agri¬ 

cultural change at this early stage of development. In many countries there are few 

sound options to pursue in the short run, especially in those dominated by political 

instability. Somalia illustrates the complex nature of the development challenge in 

a dozen or more countries where the overarching problems are primarily social, 

political, and institutional. A recent United Nations/World Bank technical mission 

dug deeply into the mode of delivering aid to Somalia, a country riven with clan 

wars and generations behind most Asian countries in terms of its scientific, institu¬ 

tional, and administrative maturity. The team reported that donors were spending 

around US$100 million a year in the mid-1980s to support 1,200 expatriates on 

long-term technical assistance assignments in Somalia and to pay the cost of over¬ 

seas training for Somali nationals (UNDP and IBRD 1985). But this revolving door 

approach is not achieving the ultimate objective, “the development of national ca¬ 

pacity through the permanent transfer of skills and know-how to Somali nationals 

and national institutions” (UNDP and IBRD 1985). 

Net Food Buyers and Sellers 

Surrounding the debate on how to tackle Africa’s food production battle is the 

assumption that most smallholders are net food sellers and that higher producer 

prices will lead to increased farm output and rural welfare. But recent research has 

revealed the heterogeneity among smallholders and has illustrated the limitations 

of relying primarily on pricing policy to boost food production. For example, in 

recent years, between 15 and 73 percent of the rural households in the major grain- 

producing areas of Mali, Somalia, Senegal, Rwanda, and Zimbabwe were net food 

buyers and only 22 to 48 percent were net food sellers (Weber et al. 1988, 1046). 

Hence, raising official grain prices would, in the short run at least, hurt a large 

proportion of small farmers. Within countries, the regional impact of higher grain 

prices can also be strong. In Mali, for example, a farm level survey revealed that 

under normal rainfall conditions in 1985/86, 82 percent of the farm households 

producing grain in a semisubsistence area in the northern part of the country were 

net food buyers as compared with 18 percent of the farmers in southern Mali, an 

area with sufficient rainfall for smallholders to produce cotton, maize, millet, and 

sorghum (Staatz, Dione, and Dembele 1989).4 In light of this new evidence, it 

follows that policy and institutional packages must be carefully honed to local food 

security profiles. Simple policy prescriptions of the past decade, such as raising 
farm prices, are inappropriate for the 1990s. 
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Growing Rural Stratification 

When 17 colonies won their independence in 1960, Africa was a land surplus 

continent with three main types of farms: smallholders, middle farmers, and large- 

scale farms. During the 1960s, many African governments, with the encourage¬ 

ment of donors, gave priority to large-scale farms, including plantations, state 

farms, farm settlements, and ranches. However, because of the high failure rate of 

these schemes, donors threw their political voice and financial resources behind 

smallholders in the 1970s. The swing to smallholders was pursued with such fer¬ 

vor, however, that in many countries middle farmers were condemned. For exam¬ 

ple, President Nyerere of Tanzania condemned middle farmers because he assumed 

that they would exploit hired laborers and contribute to a widening of rural income 

disparities. 
During the 1980s a new class of resource-poor farmers emerged in some coun¬ 

tries as a result of rapid population growth and declining farm size. These re¬ 

source-poor farm families generally had insufficient resources to employ the ma¬ 

jority of their family labor on the farm. Resource-poor farmers also include a 

growing number of landless and bands of refugees who are victims of civil war, 

famine, and external aggression. Today there are four main types of farmers in 

Africa: 

1. Resource poor farmers, usually net food buyers who sell some of their family 

labor to larger farmers and engage in a range of rural nonfarm activities to 

generate income to secure their family food needs. 
2. Smallholders and herders, relying mainly on family labor to produce food, 

livestock, and export crops for domestic and international markets. 

3. Middle “progressive” farmers, who own and operate their farms with the 

assistance of a pair of oxen and hired labor. Middle farmers can bear the risks 

of farm innovation, provide seasonal jobs to resource-poor farmers, and gen¬ 

erate a marketable surplus. 
4. Large-scale farmers. A new class of large-scale farmers is emerging from the 

ranks of soldiers, merchants, present and former civil servants, and the new 

professional class (Goheen 1988). In the Sudan, Kenya, Nigeria, and other 

countries, these absentee farmers are known as soldier or telephone farmers. 

They possess growing political power and they are skilled in extracting sub¬ 

sidies and services from the state under the banner of “getting agriculture 

moving.” 

Rural stratification is increasing throughout Africa, a process that has several 

important policy and research implications for the 1990s (Brokensha 1988; Naf- 

ziger 1988). The first implication is that diverse policies, technological packages, 

and institutional innovations are needed to deal with Africa’s evolving agrarian 

structure. An agricultural development strategy that relies on new technology is 

simply too narrow to assist the four main groups of farmers in Africa in the 1990s. 

Different technologies and different institutional arrangements may be needed for 

each type of farmer.5 In Malawi, for example, World Bank-assisted agricultural 
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development projects are reaching only about 30 percent of the smallholders. 

These tend to be farms with more than one hectare of land and access to credit 

(Carr 1988). The second implication is that raising farm prices may not be in the 

best interest of resource-poor farmers who are net food buyers, except indirectly by 

increasing the demand for labor on middle-sized and larger farms. Third, the mid¬ 

dle farmer should be “resurrected” and viewed as a positive force in getting agricul¬ 

ture moving in Africa. 
Africa’s capacity to deal with its food battles is severely constrained by its politi¬ 

cal instability, its early stage of scientific and institutional development, and a 

rapidly changing economic environment. Also, in many countries, there is a fun¬ 

damental lack of political commitment to come to grips with poverty, malnutrition, 

and access to food. Because of these political and institutional barriers, traditional 

economics is a rather limited tool to understand food battles and their outcomes” 

(Sen 1984, 89). Hunger, malnutrition, and famine in Africa are just as much a 

function of political, macroeconomic, and institutional barriers as of a lack of tech¬ 

nology. Illustrations from the agrarian chaos in Zambia, the Sudan, Ethiopia, 

Somalia, Chad, and Nigeria are too numerous to conclude otherwise. 

THE FOOD SECURITY EQUATION: FOOD AVAILABILITY AND 
ACCESS TO FOOD 

Over the past decade, there has been growing empirical support for two funda¬ 

mental premises about the linkages between food availability, poverty, and access 

to food. These premises can be described as the two sides of the food security 

equation (Rukuni and Eicher 1988). The first is that increasing food production, 

storage, and trade can ensure national food availability, but food availability will 

not automatically end hunger and ensure that all people have enough to eat. The 

second is that because poverty is a central cause of hunger and malnutrition, spe¬ 

cial public and private efforts are needed to help resource-poor farmers and the 

landless increase their access to food through expanded home production, off-farm 

employment, new income streams, and targeted food transfer programs. 

Today, specialists on both poles of the food security equation are advocating 

legitimate but partial solutions to dealing with Africa’s three food battles. On one 

side, agricultural scientists such as Nobel laureate Norman Borlaug, the father of 

Asia’s Green Revolution, argue that increasing food production is the priority issue 

in increasing food availability and ending hunger in Africa. Borlaug is optimistic 

about the stock of food crop technology on the shelf in Africa; he believes that the 

accelerated food production campaigns that fueled Asia’s Green Revolution can 

significantly boost food production in Africa within five years (Borlaug 1988, 4). 

But numerous church and private voluntary agencies are critical of the Green Rev¬ 

olution approach of increasing food production through food monocropping, be¬ 

cause of the resultant loss of genetic diversity and its alleged negative equity ef¬ 

fects. For example, the Catholic Fund for Overseas Development (CAFOD) asserts 

that the net effect of the Green Revolution is “to reduce the number of people who 
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work the land” (CAFOD 1984/85, 33), despite the impressive body of empirical 

evidence which refutes this argument.6 An Oxfam report, Cultivating Hunger, as¬ 

serts that Zimbabwe’s hybrid maize seed “has tended to yield less than traditional 

varieties” (Twose 1984,19) if it is planted without fertilizer, despite solid evidence 

to the contrary.7 
On the food access or consumption side of the equation, economists such as 

Reutlinger (1977) and Sen (1981) have stressed the fundamental relationship be¬ 

tween poverty and hunger and the need to increase access to or command over food 

(food entitlements) as the way to end hunger and famine. Others call for nutrition 

policy interventions (Berg 1987) and stress the positive role that food aid can play 

in emergency feeding programs, easing foreign exchange constraints and food-for- 

work programs.8 
Sen’s forceful advocacy of increasing food entitlements as the key to combating 

famine has revolutionized the study of famine and inspired a wide range of studies 

of famine and household food insecurity. Sen’s analysis challenges the conven¬ 

tional wisdom of many agriculturalists who argue that famine is mainly caused by a 

precipitate decline in food production and that it can be cured by investments in 

food production and grain storage to ensure national food availability. Sen’s work 

has helped contribute to a growing international awareness of the multiple causes 

of hunger and famine and the need for policy makers to devote more attention to the 

food access (demand) side of the hunger equation. But, in hammering home the 

fundamental relationship between poverty and famine, Sen’s food entitlement ap¬ 

proach can give the impression that food availability and food access are mutually 

exclusive rather than complementary approaches to combating hunger and famine. 

A major challenge of the 1990s is to encourage African leaders, academics, and 

representatives from public and private voluntary organizations to search for com¬ 

mon ground in dealing with famine, food production, and malnutrition in Africa. 

In practice, this means bringing representatives of both poles of the food security 

equation together in agreement that both the food availability and the food access 

views are legitimate though partial approaches to ending hunger and famine in 

Africa. Recently, Professor Sen has sought to strike such a balance by observing 

that, “given the number of people who derive their entitlements from food produc¬ 

tion in Africa, ... the importance of expanding food production in Africa, among 

the strategies to combat hunger on that continent, cannot be denied. It is really 

more a question of the balance between the different elements in anti-hunger policy 

for Africa” (Sen 1988, 68-69). 

THE FIRST BATTLE: BREAKING THE FAMINE CYCLE 

Famine is a complex biological, technical, social, and political problem with a 

history since biblical times. Since the last famine in Asia occurred in 1979 (in 

Kampuchea), it is logical to examine why African countries have been unable to 

succeed, as Asian countries have, in breaking the famine cycle—especially when 

per capita aid flows to Africa have been two to four times higher than in most Asian 

countries. Since the publication of Sen’s study of four famines in Asia and Africa 
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(Sen 1981), famine research has concentrated on food entitlement issues: access to 

food, poverty, household food insecurity, and the economic and administrative fea¬ 

sibility of food transfers through food for work, cash for work, and outright food 

gifts. Four issues surrounding the famine battle in Africa will be addressed: the 

incidence and severity of famine, civil war and famine, famine prevention under 

peacetime conditions, and lessons for Africa from Asia’s famine prevention 
experience. 

Incidence and Severity of Famine 

The incidence of famine in Africa from 1945 to 1985 was lower than in the 1900- 

1940 period, the notable exception being Ethiopia. In addition, the severity of fam¬ 

ine in the twentieth century has been less than in the nineteenth century, again with 

the exception of Ethiopia (Svedberg 1987). Major natural disasters in Africa are 

nearly all associated with drought. Famine has not occurred in the rain forest re¬ 
gions of Africa under peacetime conditions. 

Civil War, External Aggression, and Famine 

After three decades of independence, there is abundant evidence that civil war 

and political strife are the overarching constraints on the ability of many African 

states to end famine. For example, in spite of massive food aid to countries at war, 

such as Ethiopia, per capita calorie supplies are 10 percent higher in countries at 

peace than in those affected by war (Staatz 1988, B-2). Civil war has been the most 

underemphasized cause of famine in Africa since independence. Every major fam¬ 

ine in Africa since 1960 has been directly or indirectly influenced by civil war and 

political conflict with the exception of the 1968-74 famine in the Sahel. The 

1988/89 famines in Ethiopia, the Sudan, and Mozambique are, to a large degree, 

products of civil war and internal political struggles.9 In Mozambique, external 

aggression and faulty economic policies have also shackled the economy and 

forced hundreds of thousands of people to flee to neighboring Malawi and Zim¬ 

babwe. Since the prognosis for ending civil war and political conflict in Africa is 

not promising, it follows that it will be difficult for Africa to emulate Asia and 

banish famine in the near future. To be sure, improvements in early warning sys¬ 

tems and logistical support systems will improve Africa’s capacity to cope with 

famine in the 1990s, but in the immediate future, Africa’s battle with famine will 

be severely constrained by civil war. Some hope is on the horizon, however. One 

can make a case that detente among the superpowers may lead to less severe civil 

wars in Africa. The recent settlements in Angola and Namibia add support for this 
view. 

Famine Prevention under Peacetime Conditions: 

Botswana’s Experience 

Instead of turning to Asia for guidance on famine prevention strategies, it would 

be prudent to draw on Africa’s own experience in dealing with famine. Botswana’s 
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recent experience combating a five-year drought and breaking the famine cycle has 

several important lessons for other African states. The return of heavy rains to 

Botswana in 1987/88 ended the drought of 1981-86, the second drought in 65 

years to last for five consecutive years. It is now appropriate to analyze why no one 

died from that drought. Because Botswana’s semi-arid land base is ideally suited to 

livestock production, the nation normally produces 30 to 40 percent of its staple 

food requirements (mainly sorghum) and imports the balance in the form of food 

aid and commercial imports that are financed with foreign exchange earned from 

diamond, copper, and livestock exports. At the peak of the drought, in 1986, 

Botswana imported 95 percent of its staple food requirements. 
During Botswana’s 1979 drought, a consultant recommended that the govern¬ 

ment set up permanent machinery to deal with drought, because crop failures nor¬ 

mally occur about four out of every ten years. The Parliament accepted the premise 

that recurring drought should be viewed as a normal course of events and voted to 

develop a permanent indigenous institutional capacity to deal with it. Subse¬ 

quently, the government set up the Inter-Ministerial Drought Committee (IMDC) 

in the Ministry of Finance, chaired by the vice president, who is also the minister 

of finance. The IMDC is answerable to the Rural Development Council, which is 

composed of representatives of six ministries: Finance and Development Planning, 

Agriculture, Local Government and Lands, Education, Health, and Mineral Re¬ 

sources and Water Affairs. 
Botswana’s response to the 1981-86 drought concentrated on both sides of the 

food security equation and included (1) food availability programs, such as the 

drilling of wells, grants to crop farmers for replanting, and the preparation of feasi¬ 

bility studies for a major expansion of irrigation and (2) food consumption pro¬ 

grams, including supplementary feeding and rural income and employment gener¬ 

ation programs. In 1987, the supplementary feeding program assisted 613,056 

beneficiaries, or about 60 percent of the total population; the Labor-Based Relief 

Program provided 45,207 jobs; the agricultural relief program assisted 20,000 

farmers with a subsidy on animal traction and 120,000 farmers with free seed to 

plant up to three hectares of food crops. 
During the 1981-86 drought the government demonstrated a high degree of po¬ 

litical commitment and administrative capacity to prevent drought from leading to 

famine. Nevertheless, in drawing lessons from Botswana’s famine prevention strat¬ 

egy for other African states, two caveats are in order. The first is the availability of 

internal resources to combat drought. Botswana had the fastest growing economy 

in the world from 1973-1985, when its inflation-adjusted rate of GNP grew at a 

brisk rate of 11.0 percent per year (World Bank 1987a). Botswana’s growth has 

been propelled by diamond, mineral, and livestock exports, and its dynamic econ¬ 

omy provides government revenue to finance food-for-work and school feeding 

programs during periods of drought, as well as foreign exchange to import food on 

commercial terms. Few other African nations, except perhaps oil-rich Gabon, have 

the government revenues and foreign exchange earnings to combat drought and 

famine. Second, Botswana is one of the few democratic governments in Africa, 
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where both the ruling and opposition parties are committed to combating drought 

and hunger and helping rural people. 

Despite these caveats, Botswana’s experience in combating five consecutive 

years of drought and breaking the famine cycle has four strategic institutional 

lessons for the rest of Africa. First, countries with a high degree of crop and live¬ 

stock production instability need to develop a cost-effective institutional capacity 

to deal with drought. Unless an indigenous capability is established to deal with 

drought and famine, short-term missions from international agencies will be 

brought in to take charge of famine management, and the development of a national 

capacity to deal with natural disasters will be postponed. Second, it is essential for 

every African country to maintain a public capacity to operate a strategic grain 

reserve and to distribute food aid during emergencies. The central questions are 

the size, costs, and benefits of public grain reserves. This lesson has important 

implications for current donor efforts to privatize government grain boards and 
grain trade. 

The third lesson from Botswana is that famine prevention is too complex and 

multifaceted to be left to a single ministry, such as the ministry of agriculture or the 

ministry of health. For example, since epidemics are a major cause of death in 

famine situations, it is imperative for the ministries of agriculture and health to 

work together and play aggressive and complementary roles in combating drought 

and epidemics. The fourth lesson is that there is a poverty of technical solutions to 

low crop and livestock productivity and irrigation and water management prob¬ 

lems in drought-prone countries such as Botswana, Somalia, Niger, and Mau¬ 

ritania. For example, the total cropped area under irrigation in Botswana in 1989 

was about 3,000 hectares, a footnote in national crop statistics. Botswana and 

other drought-prone countries should accelerate long-term research on irrigation, 

water management, and food crops that subsistence families produce for them¬ 

selves, such as sorghum, millet, cassava, and cowpeas. 

Asia’s Famine Prevention Experience 

Asia’s success in boosting food production and conquering famine has spawned 

a large literature on the lessons of this experience for Africa (McAlpin 1987; Dreze 

1988). Nevertheless, because of Africa’s early stage of institutional development, 

great care must be exercised in drawing lessons from Asia for Africa. For example, 

many African governments, such as those in Chad, Malawi, Zimbabwe, and the 

Sudan, are swamped with refugees from neighboring countries, leaving them little 

time or resources for developing more permanent social security and employment 

protection programs like the famine codes introduced in India over 100 years ago, 

Sri Lanka’s food stamp program, and the employment guarantee program in Ma¬ 
harashtra state in India. 

The Famine Battle: Synthesis 

The following insights can be drawn from Africa’s experience in combating 
famine: 
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1. Famine in Africa must have multiple solutions, for it has multiple causes, 

including civil war, drought, poverty, disease, and ineffective national pol¬ 

icies. Civil war, external aggression, and Africa’s early stage of institutional 

development help explain why it is substantially more difficult to break the 

famine cycle in Africa than in Asia. 

2. In countries at peace, there are known short-term measures to break the fam¬ 

ine cycle in Africa.10 Common anti-famine measures include: 

a) releasing national food reserves and importing food (on commercial terms 

or as food aid) to break the price spiral and hoarding; 

b) removing restrictions, to allow food to flow into the famine areas; 

c) quick disbursement of food- and cash-for-work programs, to inject pur¬ 

chasing power into local areas, and setting up of school feeding programs 

and local food kitchens to feed the destitute in local areas, rather than 

waiting for people to migrate in search of food and end up in refugee 

camps; 

d) public health distribution systems to combat epidemics; and 

e) seed grants to farmers to replant food crops. 

3. Famine prevention cannot be left to the private sector and private voluntary 

organizations. African governments have a crucial role to play in combating 

drought and famine. For example, improved governmental capacity to deal 

with drought, food aid management, and epidemics is a major reason why 

the 1982-84 drought in the Sahel resulted in a minimal loss of life. 

4. The most cost effective and reliable famine early warning system in Africa at 

this early stage of institutional development is a combination of monthly gov¬ 

ernment reports on a few key statistical indicators, the involvement of op¬ 

position parties, a free press, and market signals to touch off alarm bells 

when staple food prices rise at the onset of a drought. Foreign aid-financed 

early warning schemes have a poor track record in Africa. 

5. African states should resist the proclivity of donors to launch crash grain 

storage programs under the name of famine prevention and food security. 

The annual cost of storage should be compared with the cost of grain imports 

under alternative weather probabilities, projected world grain prices, and the 

political cost of increased food import dependency. The public sector has an 

important role to play in maintaining a national grain reserve. 

6. Countries with a history of drought should develop a national research capac¬ 

ity in sorghum, millet, and cowpeas, the main rural food staples in semi-arid 

areas, and in cassava, an important staple in higher rainfall areas of savanna 

and rainforest ecologies. 
7. Investment in irrigation should be conceptualized as a long-run anti-famine 

strategy in drought-prone countries such as Botswana, Malawi, Ethiopia, the 

Sudan, Chad, Senegal, and Niger. Reducing the dependency on rainfall 

through irrigation has been a proven element in famine prevention strategies 

in Asia. For example, as early as 1880, fifty percent of the rice under cultiva¬ 

tion on Java and Madura in Indonesia was irrigated (Barker, Herdt, and Rose 
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1985, 98). Today, about 35 percent of the cropped area in India is under irri¬ 

gation, as compared with 3 to 5 percent in Africa. But irrigation in Africa is 

in its infancy, because in almost all countries it has been cheaper to bring idle 

rainfed land under cultivation than to intensify production through irrigation. 

Moreover, the cost of irrigation is $5,000 to $15,000 per hectare in Africa, 

several times higher than in Asia (Moris 1987). Irrigation will expand slowly 

in Africa over the next 50 years. 

THE SECOND BATTLE: FOOD PRODUCTION 

In 1960, sub-Saharan Africa was a modest net exporter of food. Today, despite 

Africa’s vast physical potential to produce food, Africa is importing around 8 mil¬ 

lion tons of food each year, and around 100 million people do not get enough to eat. 

To compound these problems, Africa’s population of around 500 million is ex¬ 

pected to reach a billion in 20 to 25 years. Accelerating food production is a long¬ 

term food battle—a battle that cannot be efficiently addressed through crash food 

production projects. 

Two basic reasons underscore the urgency of doubling Africa’s annual rate of 

growth of food production, from 1.7 percent (the average for 1961-80) to 3 to 5 

percent. First, there is a need to meet the food demand accompanying Africa’s 

rapid population growth rate (around 3.0 percent) and the growth in per capita 

income that will be spent on food. Second, there is a need to stabilize or reduce 

foodgrain imports, which are currently running at around 8 million metric tons per 

year. Table 1 presents a historical overview of the major trends in food production/ 

consumption and trade for 1961-80. But the Africa-wide averages in table 1 should 

be taken with a grain of salt, because Africa’s data base is extremely weak relative 
to Asia’s and Latin America’s. 

Because the land area of the African continent is larger than the combined land 

area of Western Europe, the United States, and China, there is little to be gained by 

searching for a universal cause or solution for Africa’s food production crisis. For 

TABLE 1 
AFRICA: GROWTH OF FOOD PRODUCTION, CONSUMPTION, AND TRADE 

Annual Growth Rates 

(%) 

Production of all major food crops (1961-80) + 1.7 
Cereals production (1961-80) + 1.8 
Total human consumption of staple foods + 2.5 
Population growth rate + 2.6 
Staple food production per capita -0.9 
Staple food consumption per capita -0.1 
Food exports (1966/70-1976/80) -7.1 
Food imports (1966/70-1976/80) + 9.2 

Source: Staatz (1988), adapted from Paulino (1987). 
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example, during Zambia’s food riots in late 1986, neighboring Zimbabwe was 

struggling to finance its national grain reserve that was equivalent to two years of 

domestic consumption. The disparity between Zimbabwe’s “maize mountain” and 

Zambia’s chronic food crises over the past decade cannot be blamed on colonial¬ 

ism, the weather, or other acts of God, because both countries are former British 

colonies producing the same staple food in the same agroecology and under the 

same general rainfall pattern (Rukuni and Eicher 1988). Zambia’s empty harvest is 

basically the result of faulty governmental politics, flowing from Lusaka, not from 

London, Paris, or Washington. Zambia’s obsession with copper over the past two 

decades has postponed the day of reckoning—the need to shift political priorities 

and economic policies in favor of agriculture and rural people. The striking con¬ 

trast between the food situations in Zimbabwe and those in Zambia illustrates the 

need for country-specific food policies. 

The second and third battles—increasing food production and combating mal¬ 

nutrition—are long-term problems that are inextricably linked and require joint 

conceptualization and planning. Country-specific food production strategies must 

be developed as an integral part of a long-run agricultural growth strategy. Mellor 

has forcefully argued that the food production and hunger battles should be tackled 

simultaneously through an agricultural strategy that links expanded crop and live¬ 

stock production with other measures to generate jobs and income for rural people, 

so they can buy the expanded local food supplies.11 

We shall examine the food production battle by analyzing Africa’s empty har¬ 

vest, from independence in 1960 to 1989. We then examine three contentious issues 

in the development of country-specific agricultural growth strategies: technology 

policy, size of farm, and favorable versus less favorable areas. We then examine the 

five prime movers of agricultural development and conclude with a case study of 

Zimbabwe’s success in tripling smallholder maize production in six years. 

Africa’s Empty Harvest: 1960-1989 

It is important to examine lagging food production in historical perspective. 

Since half to two-thirds of the social scientists working on Africa are focused on 

food and agricultural problems, there is a rich body of literature on the multiple 

causes of Africa’s empty harvest in three decades of independence. The need to 

draw on this valuable experience is intensified by the frequent tendency of donors 

and African governments to ignore history and develop new projects. For example, 

natural resource projects are currently being given high priority in the Sahel, even 

though the results of some $15 billion dollars of donor assistance over the last 13 

years have been disappointing (Club du Sahel and CILSS 1988). In livestock, the 

record of donor-financed projects has been so dismal that some donors have quietly 

folded their tents and withdrawn from the sector.12 

Because Africa started independence in 1960 as a modest net food exporter 

(Paulino 1987), both African governments and donors devoted little attention to 

food production in the 1960s; it was assumed that favorable production trends 

would continue. But the death of an estimated 100,000 people in the 1968-74 
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drought in the Sahel set off alarm bells on the need to increase food production. 

This need to step up food production coincided with a concern by donors in the 

early 1970s to launch a direct attack on rural poverty. At the annual meeting of the 

World Bank in Nairobi in 1973, Robert McNamara urged African governments and 

donors to channel more resources to rural areas and the rural poor. McNamara’s 

appeal coincided with the U.S. and U.K. initiatives of the early 1970s to help the 

rural poor, and it led to a dramatic expansion of foreign aid for Africa with em¬ 

phasis on integrated rural development (IRD) and agricultural development proj¬ 

ects (ADPs). But IRD in practice has proven to be administratively complex and 

costly. Even when individual IRD projects have been successful, it has frequently 

been difficult to replicate them on a subnational or national scale because of their 

high human resource intensity and recurrent costs requirements (Lele 1975). 

The agricultural development projects (ADPs) promoted by the World Bank in 

Malawi in the mid-1970s and later in Nigeria and Sierra Leone are also being ques¬ 

tioned because of their high recurrent and human capital intensities and the in¬ 

ability to sustain the projects after donor assistance is terminated. For example, the 

National Rural Development Program (NRDP) was launched in Malawi in the 

mid-1970s as a long-term (18-year) initiative to increase smallholder production. 

After a decade, the program had assisted about 30 percent of the smallholders with 

“above average land holdings who [had] gained access to credit, purchased input 

supplies, received extension advice and sold surplus produce” (Carr 1988, 2). But 

the program has had little impact on 70 percent of the farmers, the resource-poor 

farmers. The government is now attempting to determine how to broaden the 

NRDP to assist some of these farmers by the introduction of new export crops 

(e.g., tobacco), crop diversification, and the promotion of rural small-scale 
industry. 

Beginning in the early 1980s donors sharply curtailed rural development proj¬ 

ects because of the growing perception that there was a large gulf between dreams 

and deeds. For example, the World Bank evaluated its worldwide experience with 

rural development projects and concluded that “although lending targets were met, 

half of the audited rural development projects in Africa failed over the 1963 to 1986 
period” (World Bank 1987b). 

Nevertheless, the high failure of IRD and ADP projects since independence has 

not deterred new crash projects from being initiated by donors, many of whom are 

newcomers to Africa (Eicher 1989). An example of new crash approaches is the 

wave of natural resource projects being prepared for the Sahel under the banner of 

sustainability. Blinded by the determination to help Africa, especially after the 

1984/85 famine, there is a danger that donors will not critically examine the food 

and livestock project failures in the Sahel over the past 15 years and incorporate this 

experience into the design of new natural resource projects in the 1990s. Also, in 

the rush to replace food and livestock projects in the Sahel with natural resource 

projects, there is a danger that the projects will be designed and implemented pre¬ 

maturely, that is, in the absence of a solid technical foundation. But this is not a 

problem restricted to the Sahel. It is a worldwide problem. For example, Vernon 
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Ruttan contends that “the sustainability movement is pressing for adoption of agri¬ 

cultural practices . . . before either the science has been done or the technology is 

available.”13 

Three lessons for the 1990s flow from Africa’s empty harvest from 1960-1989. 

First, macro prices that discriminate against agriculture, such as overvalued ex¬ 

change rates, and low official producer prices are a cancer on the best designed and 

implemented projects. Second, because of Africa’s early stage of scientific and 

institutional development, many IRD and agricultural projects have been so over¬ 

loaded with technical assistance and foreign aid subsidies (e.g., payment of recur¬ 

rent costs) that even if the projects are successful, they cannot be replicated and 

sustained by national governments. Third, research and/or extension components 

in food, livestock, and area development projects have failed and have postponed 

the inevitable need to develop strong national research and extension services. Pri¬ 

ority in the 1990s should be given to developing improved agricultural policies and 

strategic public investments to stimulate private capital formation and increased 

production by Africa’s 50 million family farms. Under conditions of rapid popula¬ 

tion growth and an agricultural labor force that is projected to triple in size over the 

next 40 years, the challenge for African governments and donors is to reduce the 

emphasis on scattered projects and concentrate on the prime movers of agricultural 

development. 

Stock of Improved Technology: African and External Views 

There are two frequently asked questions about technology and agricultural 

development in Africa. The first is, Why can’t Asia’s Green Revolution be repli¬ 

cated in Africa? The second is, What is the stock of technology on the shelf, by 

commodity and by geographical area? The Green Revolution has achieved the im¬ 

pact of a “small footprint” on Africa’s rural landscape. As of 1983 the total area of 

modem wheat and rice varieties under cultivation in sub-Saharan Africa was about 

800,000 hectares (wheat 556,000 and rice 242,000) Dalrymple (1986a and 1986b), 

which is roughly equivalent to one-quarter of the annual cropped area in Zim¬ 

babwe, one of 45 countries in Africa. Since the Green Revolution has barely 

touched Africa, African leaders and the donor community must face up to the real¬ 

ity that the 13 International Agricultural Research Centers (IARCs) and French 

international research programs have not delivered the volume of new food crop 

technology that many experts had implicitly promised when the first CGIAR (Con¬ 

sultative Group on International Agricultural Research) center, the International 

Institute of Tropical Agriculture, was established in Nigeria some 20 years ago. In 

short, a wide variety of political, scientific, technical, and economic reasons ex¬ 

plain why it is proving difficult to develop new Green Revolution food crop technol¬ 

ogy that is high yielding, biologically stable, and profitable for the smallholders of 

Africa. Three lessons can be drawn from the limited impact of the Green Revolu¬ 

tion in Africa to date. The first is the need to strengthen the capacity of Africa’s 

national agricultural research systems (NARS) to develop new technology and sup¬ 

plement the efforts of the CGIAR and the global research system. The second is to 
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strengthen the capacity of Africa’s NARS to become more efficient borrowers of 

technology from neighboring countries and the global research system. The third 

is the need for the CGIAR and the major donors to devote more attention to 

strengthening the scientific and managerial capacity of the NARS and faculties of 

agriculture in Africa. 
Turning to the second question, available technology “on the shelf” is an opaque 

concept, especially for the wide range of commodities and 45 countries in sub- 

Saharan Africa. This explains why there are sharply opposing views on the stock of 

available improved technology. We shall examine this issue by comparing views 

from Africa with those of external observers. Dunstan Spencer, a Sierra Leonean 

authority on West African agriculture, reports that probably less than 2 percent of 

total sorghum, millet, and upland rice area in West Africa is sown with cultivars 

(varieties) developed through modem genetic research (Spencer 1986, 224). Turn¬ 

ing to Nigeria, Professor Francis Idachaba reports that “almost a century after the 

introduction of formal agricultural research, there are still no sustained breakthroughs 

that could structurally transform Nigerian agriculture” (Idachaba 1985, 12). 

More optimistic views about available technology come from external ob¬ 

servers. First, the former Director General of the International Rice Research In¬ 

stitute (IRRI) in the Philippines recently asserted that the alley cropping technique, 

developed by the International Institute of Tropical Agriculture (IITA) of Nigeria, 

“in particular, merits large-scale adoption” (Swaminathan 1986, 23). But, in fact, 

several major hurdles remain before alley farming is ready for large-scale adoption, 

including the thorny problem of developing a suitable system for acid soils. Sec¬ 

ond, Borlaug is convinced that food crop technology is on the shelf and that accel¬ 

erated food production campaigns can boost food production in Africa in three to 

five years (Borlaug 1988, 4). Third, the Food and Agriculture Organization re¬ 

cently asserted that, “except in arid and semi-arid areas without irrigation, food 

production [in Africa] can be roughly doubled with existing technology. Thus 

the immediate need is to provide adequate supplies of fertilizer, improved seeds, 

tools ...” (FAO 1986, 61). The juxtaposition of the African and external views 

illustrates the need to focus the debate crop by crop and country by country. There 

is also a need to make a clear distinctions between improved technology in a techni¬ 

cal sense—improved crop yields and/or increased livestock off-take rates—and 

technology that has been tested and found to be more profitable at the farm level. 

In general, the largest stock of technology on the shelf is available for export 

crops, including cotton, tobacco, tea, coffee, and other commodities. Food crop 

technology is available for a few crops such as white maize, the staple food in 

eastern and southern Africa, soybeans and sorghum in Zimbabwe, hybrid sorghum 

in the Sudan (Ejeta 1988), sorghum in Zambia, maize in selected areas of West 

Africa, and cassava in Nigeria. For horticultural crops, improved technology is 

available for fruit, vegetables, and flowers in a few countries, such as Kenya and 

the Cote d’Ivoire, that have multinational firms engaged in production and market¬ 
ing via established air freight routes to Europe. 

In livestock production, the technical and social science research base for 
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herders is seriously inadequate, especially for dry areas. For example, the Interna¬ 

tional Livestock Center for Africa (ILCA) recently decided to abandon its ten-year 

research program on nomadic and seminomadic herding in dry Africa because of 

the lack of progress in developing improved technology for herders in these areas 

and the belief that research should be focused on the more favorable areas, where 

there is a potential for a bigger payoff. 

Four generalizations emerge from this technology assessment. First, the stock of 

on-shelf food, horticultural, and livestock technology is inadequate in many coun¬ 

tries in Africa. The lack of profitable on-shelf technology is a critical issue in coun¬ 

tries such as Malawi and Rwanda, where most of the arable land has been brought 

under cultivation and future agricultural growth will have to come from increasing 

yields through the intensification of production. The second generalization is that 

on a geographical basis the technology gap is most acute in West Africa, where the 

stock of technology is inadequate for the big four: rice and wheat (the urban sta¬ 

ples) and millet and sorghum (the rural staples). The third generalization is that 

even if improved technology is available it frequently will not be adopted by 

farmers, because it requires “higher prices, unavailable inputs, additional knowl¬ 

edge, lumpy capital, a non-existent marketing system or some other requirement 

beyond farmers’ means” (Herdt, forthcoming). This illustrates the need to move 

beyond technological fundamentalism and examine technological development in 

relationship with the other prime movers of agricultural development. The fourth 

generalization is that, although a dozen or more African states have the size, re¬ 

sources, and capacity to produce new agricultural technology, intelligent borrow¬ 

ing of technology will be the single most important source of new technology for 

most African states in the foreseeable future, especially for the half of the countries 

in sub-Saharan Africa with fewer than five million people (Eicher 1989). 

Size-of-Farm Debate 

The debate over what size farm can meet social, economic, and political criteria 

is alive after three decades of independence, even though smallholder agriculture is 

gaining support in policy circles in a growing number of countries. For example, in 

Kenya three-fourths of all farms are smallholders with less than two hectares of 

land and smallholders have increased their share of national production from 4 

percent in 1965 to 49 percent in 1985 (Lele and Agarwal 1989). Among academics, 

there are still a few advocates of large farms. For example, Keith Hart supports 

large-scale river basin and irrigation development and contends that “the new 

states of West Africa need opportunities to prove to themselves, to their subjects 

and to the world that they, too, can harness the forces of nature on a grand scale” 

(Hart 1982, 95). Moreover, there is strong political support to maintain both small 

and large farms in Gabon, the Sudan, Zimbabwe, Zambia, Malawi, and Swazi¬ 

land, and large ranches in Botswana. In Gabon, one large agribusiness firm with 

2,550 hectares of land at Boumango produces enough maize and soy beans to feed 

2.5 million chickens, enough to ensure national self-sufficiency in eggs and poul¬ 

try meat for urban consumers. But many of these agribusiness firms are subsidized 
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by overvalued exchange rates and special access to subsidized credit programs. 

The widespread failure of river basin schemes, state farms, plantations, and 

ranches in many African countries reinforces the position that smallholder farming 

should be the centerpiece of African farm policy in the 1990s. 

However, farm policy in the 1990s should also aggressively support middle 

farmers in the 1990s. Farm size is a relative concept, however. In Africa, most 

middle-sized (crop) farms are around 5 to 15 hectares in size. Hence, a middle- 

sized farm in Africa would be an extremely small farm in the United States, Can¬ 

ada, or Australia. In Africa, middle farmers usually own a pair of oxen and a plow 

or have access to oxen and tractor hire services. They also rely mainly on family 

labor supplemented by hired labor at some peak times in the agricultural calendar 

(e.g., weeding and harvesting). There is abundant empirical evidence that middle 

farmers (1) can be a reliable source of innovation and agricultural growth, (2) play 

an “invisible” extension role by taking on the risk of new technology such as oxen 

or donkey traction, small tractors, tube wells, and (3) provide employment to local 

labor. African governments should adopt a pluralistic farm policy and support both 

smallholders and middle farmers in the 1990s. 

Favorable and Less Favorable Areas 

One of the major debates on African agriculture in the 1990s is the degree to 

which countries should rely on favorable or less favorable natural resource areas to 

increase food and agricultural production. This issue was also debated in India in 

the 1960s; the debate was resolved by focusing Green Revolution food production 

campaigns (for wheat and rice) in favorable areas. In Africa in the 1960s public 

policy concentrated on export crops in favorable areas. When African policy 

makers and donors turned to food production and integrated rural development 

projects in the early 1970s, donors pressed for IRD projects in less favorable areas 

such as the Mandara mountains in northern Cameroon because it was assumed that 

these projects could both increase food production and help the rural poor. But the 

failure rate of the IRD projects in the 1970s and early 1980s was extremely high. 

Moreover, research in the 1980s has shown that the increase in marketable surplus 

of food is originating in the better endowed natural resource regions, even in coun¬ 

tries where agriculture is assumed to have a unimodal agrarian structure domi¬ 

nated by smallholders. For example, the national campaign to increase smallholder 

maize production in Zimbabwe tripled maize output from 1979 to 1985, but 10 

percent of the smallholders in higher rainfall zones accounted for 70 percent of the 

increase in the marketed surplus of maize (Rohrbach 1988). In Mali, around 

70,000 smallholders are producing cotton and the bulk of the marketed surplus of 

sorghum, millet, and maize in the better-endowed region in southern Mali, 

whereas the future of food production is bleak in less favorable areas in northern 

Mali because of the lack of rainfall, technology, and supporting institutions such as 
credit (Dione 1989). 

Country-specific research is urgently needed in Africa on the projected produc¬ 

tion, employment, and income distribution effects of crop and livestock production 
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campaigns in favorable and less favorable areas in the 1990s. Africa can learn from 

Asia, where the debate over favorable and less favorable areas is also a major issue. 

For example, CIMMYT (International Center for Maize and Wheat Improvement) 

has achieved yield gains of wheat twice as high in favorable (1.0 percent per year) 

as in less favorable areas (0.5 percent or less per year). Looking ahead to possible 

food deficits in Asia in the 1990s, Byerlee recommends that foodgrain research and 

production in Asia be concentrated on favorable areas, because it is the most reli¬ 

able source of increased output and it will also “benefit less favorable areas through 

technological spillovers, job creation, and lower food prices to the poor, including 

small farmers in less favorable areas who are usually net food buyers.”14 

The Prime Movers of Increasing Food and 

Agricultural Production 

Africa’s economic crisis of the 1980s has been countered with structural adjust¬ 

ment programs in some 30 countries, emphasizing the reform of macroeconomic 

policies. The immediate challenge in the early 1990s is to create an awareness that 

parallel action is needed to remove the technological, institutional, and human re¬ 

source constraints on developing an efficient food and agriculture sector on a coun¬ 

try by country basis. The concept of prime movers of agricultural development is 

useful in focusing policy debates on the big picture rather than on the minutiae of 

several thousand agricultural projects scattered across Africa’s landscape. The 

prime movers can be defined as the strategic policies and complementary public 

investments that are required to stimulate farm production and restore the prof¬ 

itability of farming on a continuing basis. 
The prime movers provide a simple framework for African states and donors to 

use in developing a country-specific agricultural growth strategy for the long pull. 

The challenge is to coordinate the sequencing of investments in the prime movers 

as a policy package. Since several of the prime movers are long-gestation invest¬ 

ments, African governments and donors should make long-run commitments to 

human capital and institution building over the next 20 to 30 years, just as they did 

in Brazil and India in the 1950s and 1960s (Lele and Goldsmith 1989) and in Indo¬ 

nesia and Thailand in the 1970s and 1980s. Food aid can help fill the food gap for 

the coming 10 to 15 years, until the investments in the prime movers pay off in 

terms of increased food and agricultural production. 

The five prime movers of African agricultural development are: 

1. The favorable economic environment that flows from a political system that 

promotes, defends, and protects the economic interests of farmers and rural 

people.15 The essence of food and agricultural policy is to assist Africa’s 50 

million family farms and traders in expanding rural production, generating 

rural jobs, raising rural incomes, and driving down the cost of supplying 

food to rural net food buyers and urban consumers. Two food policy preoc¬ 

cupations of the 1980s, food self-sufficiency and food self-reliance, should 

be quietly replaced with policies that promote food and export crop produc- 
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tion, rural employment generation (Eicher et al. 1970), and national and 

household food security (Eicher and Staatz 1986; Rukuni and Eicher 1988). 

2. Human capability and managerial skills that are created through formal edu¬ 

cation, training, and on-the-job experience. Since Africa’s stock of scientific 

and managerial capital per million people is roughly one-fifth of Asia’s, hu¬ 

man capital development must receive high priority by African states and by 

donors. 
3. New technology that is secured by borrowing and through local technology 

generation. But a high level of scientific capacity is necessary for these na¬ 

tions to become “intelligent borrowers” of technology from neighboring 

countries, other parts of Africa, and the global research system. 

4. Rural capital formation, such as physical capital (roads, irrigation, dams) 

and biological capital (improved livestock herds). The current emphasis on 

securing foreign aid to finance credit programs should be slowly replaced by 

policy reforms to encourage farm families to increase rural savings and mo¬ 

bilize family labor to improve land productivity, acquire draft animals, and 

improve the productivity of livestock herds. 

5. Rural institutions, such as credit, seed multiplication, and marketing, to 

serve Africa’s 50 million farmers and the millions of decision makers in the 

food system. 

Which of the five prime movers is the most important? Empirical evidence shows 

that the prime movers should be promoted as a policy package, because they are 

complementary and they reinforce each other. Each by itself is limited. And given 

scarce resources, the sequencing of investments in the prime movers is a key issue. 

Strengthening the Prime Movers as a Policy Package: 

Smallholder Maize Production in Zimbabwe 

Zimbabwe’s overflowing grain silos provide a textbook example of the payoff to 

strengthening the prime movers as a policy package (Muchena 1987; Rohrbach 

1988). White maize contributes about 40 percent of the total calories in the average 

diet in Zimbabwe and it is the staple food in most of eastern and southern Africa. 

At independence in 1980, Zimbabwe inherited a dual agrarian structure of about 

6,500 commercial farmers producing 90 percent of the marketed supply of maize 

and cotton and 99 percent of the tobacco, and 700,000 smallholders producing 

about 10 percent of the marketed surplus of maize and cotton and 1 percent of the 

tobacco. The new government introduced a comprehensive program to boost 

smallholder maize production, and in six years, 1979-85, smallholders tripled 

maize production by increasing the area under maize production by 90 percent and 

doubling maize yields. The smallholders sold 60 percent of the increase in maize 

output (Rohrbach 1988). Today, smallholders produce about 30 percent of the mar¬ 

keted surplus of maize, up from 10 percent at independence in 1980. 

But Zimbabwe’s smallholder maize revolution cannot be attributed to a single 
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prime mover, such as higher prices or improved technology. The mainsprings of 

the revolution are the following: 

1. Zimbabwe’s maize revolution had its political origins in the Rhodesian Ag¬ 

ricultural Union, which was established in Salisbury in 1905 to promote the 

political and economic interests of commercial farmers (Bratton 1987).16 
2. Zimbabwe’s smallholder maize revolution is rooted in public research on 

hybrid maize that was launched in 1932. It took 28 years of local research 

(1932-60) to develop the famous SR-52 hybrid variety, a long-season white 

variety produced primarily by commercial farmers (Eicher 1984). Research 

in the 1960s and 1970s produced short-season maize varieties for small¬ 

holders in low-rainfall areas. At independence in 1980, Zimbabwe had a 

backlog of maize varieties on the shelf ready for delivery to smallholders. 

Today, all of the commercial farmers plant hybrids and 80 percent of the 

maize area cultivated by smallholders is planted to hybrid varieties, the 

highest percentage in Africa (Rohrbach 1988).17 

3. Maize seed is divisible and readily available to small, medium, and large 

farms. The Seed Co-op Company of Zimbabwe distributes hybrid maize 

seed in 2, 5, 10, 25, and 50 kilogram bags to farm supply centers and retail 

shops throughout the country. 
4. Large public investments were made in feeder roads, extension, credit, and 

buying points for the government-operated Grain Marketing Board in areas 

where smallholders are concentrated. 
Maize prices to farmers were raised a number of times from 1980 to 1986, 

but inflation has outstripped price increases since 1984. The assured avail¬ 

ability of fertilizer, hybrid maize seed, and buying points is probably as 

important as the farm level price of maize in influencing the rapid rate of 

smallholder adoption of hybrid maize. 
5. The more favorable (better-watered) areas were the major source of in¬ 

creased production. In fact, 70 percent of the increase in marketable surplus 

of maize from smallholders came from 10 percent of the smallholders in the 

higher rainfall areas (Rohrbach 1988). 
6. The research, extension, input delivery, and marketing organizations that 

have been promoted and nurtured by commercial farmers for decades have 

generated large “spillovers” or positive benefits for smallholders, particu¬ 

larly after the racial barriers limiting smallholders’ access to these services 

were removed at independence in 1980. 

Without question, no single prime mover, such as favorable producer prices or 

hybrid maize seed, was responsible for tripling smallholder maize production dur¬ 

ing the first six years of independence (Rohrbach 1988). Zimbabwe concentrated 

on the five prime movers as a policy package over a period of decades, including a 

28-year research program on hybrid maize that led to the release of a high yielding 

hybrid variety (SR-52) for commercial farmers in 1960. Researchers then spent the 
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1960s and 1970s (the two decades before independence) developing shorter season 

(110-120-day) hybrid varieties for smallholders. 

But a caveat is in order. Zimbabwe cannot serve as a food production model for 

all of Africa. The strategic lesson that emerges from Zimbabwe’s first decade of 

independence is the need for African countries to focus on the prime movers of 

agricultural development as a policy package for the long pull. Zimbabwe’s success 

during the first decade of independence, however, does not guarantee future suc¬ 

cess in food and agriculture. Zimbabwe faces some formidable problems in the 

1990s, including rapid population growth, the loss of momentum in transforming 

its dual agrarian structure, the lack of technical packages for smallholders in low 

rainfall areas and the need to absorb three-fourths of its rural school leavers in the 

rural economy. It is an open question whether Zimbabwe will be able to maintain 

the agricultural momentum of its first decade of independence. 

THE THIRD BATTLE: COMBATING MALNUTRITION 
AND HUNGER 

Around 100 million people, or about one-fifth of Africa’s population, do not get 

enough to eat. Twenty to thirty percent of Africa’s children are malnourished. In a 

few areas, one-quarter or more of the children die before the age of five. This is the 

essence of Africa’s long-term malnutrition and hunger battle. There is indisputable 

evidence that both rich and poor nations are unable to end hunger by simply pro¬ 

ducing more food and achieving national food self-sufficiency. The consumption 

side of the food security equation must be tackled at the same time that efforts are 

made to increase subsistence food production, rural employment, and rural pur¬ 
chasing power. 

Poverty, a central cause of malnutrition, is deeply entrenched in Africa. Africa’s 

poverty is captured by a single statistic: the total 1985 GNP of the 500 million 

people in the 45 countries of Africa was slightly less than the GNP of Spain, a 

nation of 40 million (World Bank 1987a). Because poverty is a central cause of 

hunger and malnutrition, it follows that raising rural incomes across the board is an 

important way of increasing food consumption and reducing hunger and malnutri¬ 

tion in Africa. Nevertheless, Behrman, Deolalikar, and Wolfe (1988) have cau¬ 

tioned their fellow economists not to overstate the importance of increasing income 

as a means of reducing malnutrition, because other factors, such as disease and the 

education of mothers, can also play a decisive role in determining the nutritional 

outcomes of families as well as of individual family members. Four aspects of the 
malnutrition and hunger battle will be addressed. 

Increasing Family Food Security of Resource-poor Farmers 

In addressing rural hunger, the starting point is examining what can be done to 

help resource-poor farmers who produce much of what they consume. In these 

households, food availability and food access are fused in practice. Since the ma¬ 

jority of the poor in rural Africa are engaged in producing at least some of their 
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own food, it follows that in most food-deficit African countries, there is justifica¬ 

tion for improving the productivity of the staple food system of resource-poor 

farmers (Eicher and Staatz 1986). In theory, one of the most direct ways of increas¬ 

ing the real incomes of resource-poor farmers is to develop improved technology to 

increase the productivity of their main enterprise, staple food production. In¬ 

creased staple food production may increase the per capita availability of home- 

produced foods, raise cash incomes by generating a marketable surplus of grain, or 

allow subsistence food needs to be produced with fewer resources, thus freeing 

land and labor to produce export crops like cotton and coffee. 

But improving the productivity of staple foods is not promising in dry areas, 

where there is a paucity of irrigation, a lack of profitable technology for the staple 

foods sorghum and millet, and a lack of technical research on fruits and vegetables 

in order to broaden the food base for resource-poor farmers (Okigbo 1986). More¬ 

over, even if improved technical packages are available for resource-poor farmers 

in dry areas, complementary investments are also necessary in farm and village 

processing, roads, transport, and marketing. Resource-poor farmers are also un¬ 

derstandably reluctant to try to increase their income through specialization if there 

is not a reliable market for food. The case of millet and sorghum in Mali illustrates 

this basic point. The government of Mali has recently stopped making credit avail¬ 

able to farmers producing only millet, because of the risky nature of the crop and 

the lack of a guaranteed market. By contrast, farmers producing cotton and 

sorghum in rotation have access to a government credit program, a guaranteed 

price for cotton at harvest time, and an assured market outlet for cotton through a 

special research and credit program for cotton farmers (Dione 1989). In short, in¬ 

creasing the food security of resource-poor farmers is a complex process that in¬ 

volves more than simply raising food prices or developing improved technology. 

Increasing Family Food Security through Cash Crops 

and Livestock 

The second component of the long-term malnutrition battle is raising rural in¬ 

comes and helping poor families increase their family food security by 1) increas¬ 

ing the production of established cash crops, such as cotton and oil palm; 2) de¬ 

veloping new cash crops, such as natural rubber, fish, spices, cut flowers, and 

horticultural products for local and export markets; and 3) developing new markets 

such as the Middle East (Schapiro and Wainaina 1989). Although the global market 

prospects for primary products such as cocoa, cotton, and oil palm are not encour¬ 

aging in the early 1990s, there are numerous opportunities for African countries to 

regain domestic markets now supplied by Asian countries. A prime example is oil 

palm in Nigeria. Once the world’s largest oil palm producer, Nigeria currently pro¬ 

duces about one-tenth the output of Malaysia. Nigeria routinely imports oil palm 

from Malaysia and cotton from other countries to meet its domestic needs. With a 

domestic market of 100 million people, increased production of oil palm, cowpeas, 

cotton, and other crops for domestic markets should be a central goal of Nigerian 

farm policy. 
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Turning to new export commodities, the starting point is to analyze potential 

“windows of opportunity” in regional and international markets and to work back¬ 

wards to the national research, extension, and marketing systems. The next step is 

to decide whether the national agricultural research system can develop the capac¬ 

ity to borrow and/or develop new technology to exploit the window(s) of opportu¬ 

nity. This is followed by the development of formal or informal links with private 

banks and marketing firms to develop overseas markets. For example, New Zea¬ 

land has pursued such a strategy to become the dominant exporter of kiwi fruit in 

the world. Thailand is pursuing a strategy to increase broiler exports in an attempt 

to move beyond its traditional role of supplying maize to the broiler industries of 

Taiwan and Japan. Thailand is now the third largest exporter of broilers in the 

world, following the United States and Brazil. 

Kenya’s success in expanding horticultural exports (fruits, vegetables, and cut 

flowers) is being closely studied in Africa. In 1967, Kenya created the Horticultural 

Crops Development Authority (HCDA) to develop its horticultural industry. The 

subsequent growth of local consumption and exports has been extraordinary, espe¬ 

cially that of flowers. In fact, cut flowers increased from 458 tons in 1972 to 8,164 

tons in 1986. Cut flowers are the leading foreign exchange earner among the air¬ 

freighted horticultural exports (Schapiro and Wainaina 1989). Around 100 large 

growers and 5,000 to 7,000 smallholders are currently producing horticultural 

products for some thirty countries. About 60 percent of the volume comes from 

smallholders, mostly on farms of less than 4 hectares in total size with about lU to 1 

hectare of land in export crops (Lele, Kinsey, and Obeya 1989). About 90 percent 

of Kenya’s horticultural products are consumed locally, in urban areas and in¬ 
creasingly in rural areas. 

Schapiro and Wainaina (1989) recently concluded that Kenya’s horticultural ex¬ 

port success is not attributable to any single factor, such as good weather or favor¬ 

able market opportunities, but to a combination of public and private investment 

and government cooperation and restraint: “Government sponsored research, 

training, monitoring and other activities facilitated the expansion of the hor¬ 

ticultural sector. However, it is what the government did not do—create a large 

bureaucratic structure and interfere to a significant extent with the market mecha¬ 

nism—that is most impressive. Without this combination of government’s as¬ 

sistance and government restraint, it is highly unlikely that the expansion in hor¬ 

ticultural exports would have been rapid or as large” (p. 93). In short there are no 

free lunches in African development. Zimbabwe’s smallholder maize revolution 

and Kenya s horticultural boom cannot be traced to a single prime mover but to the 

efficient coordination of a complex array of public and private activities (Lee 
1989). 

Raising Rural Incomes. Rural Small-Scale Industries 

Since in the 1990s most newcomers to the agricultural labor force in Africa will 

be unable to find jobs in industry or urban areas, there is a need to pursue an ag¬ 

gressive strategy of rural employment generation. For example, in Zimbabwe, the 
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government estimates that only 20 percent of the newcomers to the rural labor force 

over the 1986-90 period will find jobs in rural areas. Based on the large research 

base on rural small-scale industry in Africa relative to a decade ago, there are a 

number of policies that can be used to step up income and employment generation 

in rural areas.18 Since the main growth in demand for rural small-scale industries 

will come from income generated by crop and livestock production, the challenge 

is to develop macro policies and crop and livestock production campaigns to accel¬ 

erate food and cash crop production at the same time to improve the policy environ¬ 

ment to facilitiate the growth of rural small-scale industry. 

Developing Cost-Effective Nutrition Interventions 

The knowledge base on improving nutrition in Africa is woefully inadequate. 

Says Alan Berg (1987), “the prospects for mounting nutrition projects in Africa 

poses special problems . . . because of the [institutional, human, and financial] 

limitations to absorbing external assistance” (110). Which nutrition interventions 

are cost effective, administratively feasible, and institutionally sustainable at this 

stage of Africa’s institutional maturity? We do not know the answer to this ques¬ 

tion. The pendulum among donors is now swinging from nutrition projects to food 

and nutrition policies, because many nutrition projects, as presently designed, are 

not sustainable after the life-of-project financing runs out, usually in four to six 

years. The research base on combating poverty and malnutrition in Africa is mod¬ 

est, because malnutrition is a politically sensitive research topic, especially in food 

surplus countries; it requires multidisciplinary cooperation. Finally, nutrition re¬ 

search requires continuity of scientific leadership, and it needs funding for 10 to 15 

years—much like maize breeding research. 

SUMMARY AND IMPLICATIONS 

Africa is engaged in three food battles: breaking the famine cycle, increasing 

food production, and combating malnutrition and hunger. The food security equa¬ 

tion provides a shorthand way of communicating the basic point that each of these 

battles can be legitimately approached from either the food production or the food 

consumption side. The challenge is to develop a balanced strategy that tackles both 

sides of the equation. Since there is no single path to national food security, one 

should expect many different approaches in a continent of 45 countries. For exam¬ 

ple, many countries will pursue national foodgrain self-sufficiency while others 

will export cocoa, livestock, and coffee to pay for food imports. 
Famine, the first food battle, has been conquered in Asia but continues in Africa 

because of civil war, external aggression, political instability, and the lack of politi¬ 

cal commitment to ending famine. Without question, the Great African Famine of 

1984-85 created a new international awareness of the multiple causes of famine. 

The advocates of combating famine by simply increasing food production are now 

on the defensive. 
Developing an efficient food and agriculture sector is one of the cornerstones for 
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the long-run solution to the second and third battles, lagging food production and 

malnutrition. While food aid, official development assistance, and private support 

from the NGO/PVO community can help meet Africa’s food consumption needs in 

the short run, sustainable food and agricultural development must be built on mo¬ 

bilizing the energy of Africa’s 50 million family farmers to increase both food and 

export crop production and on generating new income streams through rural small- 

scale industries. Because of explosive rates of population growth and rising food 

imports, there is a compelling need to lay out a long-term plan to increase food 

supplies as Africa’s population doubles from 500 million to one billion over the 

next 20 to 25 years. The third battle, chronic hunger and malnutrition, is a long-run 

battle that should be tackled at the same time as the food production battle. 

NOTES 

I have benefited from comments by Sisay Asefa, Malcolm Blackie, Michael Lipton, Amartya Sen, 

Peter Svedberg, John Staatz, and Edouard Tapsoba. I am grateful to the following for support: The 

Twentieth Century Fund, The Rockefeller Foundation, ISNAR, and the Michigan State University’s 

Food Security in Africa Cooperative Agreement, which is supported by the Bureau for Science and 

Technology and the Bureau for Africa, Agency for International Development, Washington, D.C. 

1. Hereafter, Africa is used to refer to the 45 countries in sub-Saharan Africa, excluding North Af¬ 
rica and the Republic of South Africa. 

2. The official government report in Ethiopia was 300,000 deaths, but there is evidence that the 
number was around a million. 

3. For historical perspectives on the roots of the food crisis, see Eicher 1982; Spencer 1986; Lipumba 

1988; Ndegwa 1985; Mellor, Delgado, and Blackie 1987; and Aboyade 1988. 

4. The findings in Mali are reinforced by recent studies in Senegal, Rwanda, Somalia, and Zim¬ 
babwe (Weber et al. 1988). 

5. For similar views on the need for multiple strategies to cope with rural stratification in Latin 

America and Asia, see de Janvry and Sadoulet, chapter 28, and Byerlee, chapter 27, in this volume_ 
Ed. 

6. See Hayami, chapter 26 in this volume.—Ed. 

7. Rohrbach’s (1988) meticulous study of maize in Zimbabwe concludes that about 80 percent of the 

area under smallholder maize cultivation is planted with hybrid varieties because they consistently out- 

yield the traditional open-pollinated varieties, even if the hybrids are planted without fertilizer. 
8. See Singer, chapter 14 in this volume.—Ed. 

9. In Ethiopia, news of the 1972-74 famine was suppressed by Emperor Haile Selassie until the 

dramatic BBC newsreel by Johnathan Dimbleby was shown on U.K. television on 23 October 1974 

(Jansson, Harris, and Penrose 1987). Ethiopians attribute the toppling of the dynasty of Haile Selassie 

to the BBC film. The role of civil war in Ethiopia’s famines is discussed by Mariam (1986) and Kaplan 
(1988). 

10. See Sen, chapter 11 in this volume.—Ed. 

11. See Mellor, chapter 6 in this volume. — Ed. 

12. Livestock projects have been plagued with technical, managerial, and financial problems. Most 

donors now admit that they plunged into financing livestock projects in the 1960s and 1970s without a 

clear conceptual understanding of the inner dynamics of nomadic and seminomadic pastoral systems. 

Also, with the benefit of hindsight, it is now obvious that the stock of technical knowledge for im¬ 

proving livestock productivity was woefully inadequate. The combined impact of the conceptual and 

technical problems is summarized by an anthropologist as follows: “As is often the case, where the 

World Bank led, other donors followed. ... An estimated $625 million of international funds have 
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been invested in sub-Saharan African livestock development since the late 1960s. . . . More often than 

not the effect has been disappointing” (Dyson-Hudson 1985, 158). 

13. See Ruttan, chapter 24 in this volume.—Ed. 

14. See Byerlee, chapter 27 in this volume.—Ed. 

15. But a favorable economic environment for farmers and rural people must go beyond the narrow 

concern over agricultural prices and include exchange rates, interest rates, wage policy, the domestic 

terms of trade between agriculture and industry, farm to market roads, seed and fertilizer delivery 

systems, and rural electrification. 

16. The Rhodesian Agricultural Union was subsequently renamed the Commercial Farmers Union 

(CFU). Today there are three farm organizations: the CFU, representing 4,200 commercial farmers; the 

Zimbabwe National Farmers Union (ZNFU), representing 8,600 middle farmers or what are known as 

small-scale commercial farms, and the National Farmers Association of Zimbabwe (NFAZ) represent¬ 

ing 800,000 smallholders or “communal farmers.” 

17. Echeverria (1988) reports that the percentages of maize area planted to hybrid varieties are: in 

industrial market economies, 100 percent; in Latin America, 49 percent; in Asia, 40 percent; and in 

Africa, 15 percent. 

18. See Chuta and Liedholm, chapter 19 in this volume.—Ed. 
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Managing Agricultural 
Development in Africa 

UMA J. LELE 

Throughout most of sub-Saharan Africa, agriculture is in crisis. Fre¬ 

quent droughts, growing expenditures on food imports, and falling 

export earnings have been cutting into living standards and growth 

prospects. The effects have been pervasive, not only on incomes of 

agricultural producers, who include most of Africa’s poor, but also on supplies of 

food and raw materials for industry, on employment, savings, and government rev¬ 

enues, and on the demand for goods and services produced outside agriculture. Yet 

policy changes and planning for the resumption of growth in agriculture are ham¬ 

pered by a pervasive lack of country-specific information. Reform efforts all too 

often try to apply general remedies to Africa’s diverse problems. 

Prompted by these concerns, the World Bank in 1985 launched a cross-country 

comparative study, Managing Agricultural Development in Africa (MADIA). The 

study analyzed developments in agriculture in Kenya, Malawi, and Tanzania in 

East Africa, and Cameroon, Nigeria, and Senegal in West Africa, since indepen¬ 

dence, and drew lessons for future policies and programs. This article draws on the 

findings of that study. 

EAST AFRICA 

The three East African countries studied inherited broadly similar production 

possibilities at independence. However, Kenya’s agriculture, formerly the preserve 

of one of the largest European settlements in sub-Saharan Africa, was much more 

advanced than Malawi’s or Tanzania’s. In both Kenya and Malawi, population 

growth has put intense pressure on agricultural land; and the structure of land hold¬ 

ing has been dualistic, with a few large and many very small farms. In Tanzania, 

land has been abundant in most areas and the possibilities for agricultural produc¬ 

tion more diverse. 

Uma J. Lele is an agricultural economist with the World Bank, Washington, D.C. 

Reprinted from Finance and Development, March 1989:45-48, by permission of the World Bank and 

the author. 
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Since independence, the three countries have followed different policy paths 

with very different outcomes for agriculture. Kenya, which has achieved the fastest 

growth of agricultural output, has given smallholders a leading role in its develop¬ 

ment strategy. It has thereby achieved the greatest success in reconciling growth 

with equity, and in developing both foodcrops (especially maize) and export crops 

(tea, coffee, and horticultural crops). Malawi achieved substantial growth in high- 

value agricultural exports (especially tobacco, tea, and sugar) until 1983, but 

largely from estates; smallholder production grew little or not at all in per capita 

terms. Tanzania, as is well known, has given precedence in its development strat¬ 

egy to equity over growth. In the 1970s, heavy investments in industry and social 

welfare programs led to a severe overextension of government resources and ne¬ 
glect of agriculture. 

These differences in countries’ performance reflect their differing macro- 

economic policy environments and agricultural policies. Both Kenya and Malawi 

have maintained a macroeconomic policy environment that broadly favors agricul¬ 

ture and allows them to adjust better than Tanzania to the severe external shocks all 

three East African countries have faced. These shocks have included substantial 

terms-of-trade losses on agricultural exports. Unlike Tanzania, Kenya and Malawi 

have avoided prolonged overvaluation of their currencies, and thus implicit taxa¬ 

tion of agriculture, and their budgetary deficits and inflation rates have been 

smaller and more stable than Tanzania’s. Their shares of government expenditures 

in GDP have been smaller than Tanzania’s, but they have devoted larger shares of 
their government budgets to agriculture and infrastructure. 

As to agricultural policies, Kenya avoided explicit taxation of its smallholders by 

passing on international price changes to tea and coffee producers. Malawi, by 

contrast, responded to new opportunities for exporting tobacco in the mid-1960s 

and 1970s by promoting a rapid expansion of burley and flue-cured tobacco produc¬ 

tion on estates, because it was thought that only large farms could achieve the rapid 

growth necessary. Malawian smallholders retreated increasingly into subsistence 

farming, and the distribution of agricultural income and assets became in¬ 

creasingly skewed. The differences in the policies the two countries pursued in the 

1970s, combined with differences in initial institutional endowments, left Kenyan 

small farmers better able than their Malawian counterparts to adopt improved 

maize and other technology in the 1980s and created stronger growth linkages with 
the rest of the economy. 

In Tanzania the government heavily taxed the major export, coffee. Though 

other exports were taxed less heavily and later even subsidized, producer prices 

have not compensated adequately for the implicit taxation caused by increasing 

overvaluation of the currency. Export crops have stagnated in both the large-scale 

and smallholder sectors, and smallholders have moved out of these crops into 

foodcrops. The difficulties created for smallholders by price and tax policies com¬ 

pounded the effects of institutional instability through such policies as involuntary 

resettlement in Ujamaa villages and successive official experiments with coopera¬ 
tive and public sector production and distribution arrangements. 
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WEST AFRICA 

The presence of oil in Nigeria and Cameroon and phosphates in Senegal has 

meant that agriculture plays a smaller role in these economies than in the three East 

African countries studied. Nigeria inherited better infrastructure and institutional 

endowments than Cameroon or Senegal. Cameroon has more abundant and diverse 

agricultural land than Nigeria, where population pressure is higher. Senegal’s vari¬ 

able and declining rainfall and poor natural resources for agriculture make it the 
least well endowed for agriculture of the three. 

Unlike their East African counterparts, all three economies benefited in the 

1970s from changes in their international terms of trade. The boom in the extrac¬ 

tive sector, however, had adverse consequences for agriculture. It inflated incomes 

and expenditures, swelled the movement of population into cities, reducing labor 

availability in agriculture, and encouraged a shift in consumption away from tradi¬ 

tional domestic foods toward imported rice and wheat. 

Agricultural performance has been best in Cameroon. Like Kenya, Cameroon 

has followed relatively stable and predictable macroeconomic and sectoral policies. 

It has expanded its output of robusta coffee, cotton, and oil palm and achieved the 

highest cotton yields in Africa (1,300 kilograms per hectare). Taxation encouraged 

a fall in the quality and profitability of arabica coffee, however, leading to a switch 

to food and horticultural crops. In response to growing urban demand, the govern¬ 

ment has encouraged production of relatively high-cost “new” crops such as rice 

and sugar over traditional foodcrops such as cassava, yams, and sorghum. 

Nigeria’s agriculture declined rapidly in the wake of the oil boom, in part be¬ 

cause of the implicit taxation of export crops through overvaluation of the currency, 

but also because of ever-changing thrusts in policy initiatives, neglect of technol¬ 

ogy, and erosion of the capacity of state and local governments to provide services. 

Senegal’s difficult natural conditions for agriculture have been exacerbated by 

poor policies. The loss of French protection for groundnuts, its main export, en¬ 

couraged it to diversify out of agriculture into industry and, within agriculture, 

into irrigated rice. Its economic diversification and import substitution of rice have 

turned out to be costly, as is discussed below. 

PRODUCTIVITY 

Agricultural output in all the countries studied has grown more from expansion 

in area, and changes in cropping patterns, than from increases in yields per hect¬ 

are. Yields on estates have risen impressively in Kenya and Malawi. But, except for 

coffee in Kenya, cotton in Cameroon and Senegal, and maize in areas of assured 

rainfall, together with occasional irrigated rice schemes, average crop yields per 

hectare have not risen significantly on smallholdings. (Though productivity may 

have risen on original land holdings, in many areas population pressure has 

brought increasingly marginal land into cultivation, perhaps affecting statistics on 



534 Uma J. Lele 

average yields per hectare.) The need to increase land—and labor—productivity 

is becoming urgent. 

All the countries studied have had major institutional problems in generating 

new agricultural technology, but Kenya has been quite successful in promoting 

technological change in maize, as well as in tea and coffee, pineapples, vegetables, 

potatoes, wheat, and pyrethrum. Over 60 percent of Kenya’s small farms cultivate 

hybrid maize, compared to less than 10 percent in Malawi or Tanzania. In the West 

African countries, the most promising and cost-effective technical improvement 

has been the expansion of maize production under diverse conditions and, in the 

Francophone countries, of cotton; productivity in traditional crops has not in¬ 

creased. 

ADJUSTMENT 

Thus far, the main efforts of adjustment programs in agriculture in the six coun¬ 

tries studied have been to rationalize prices and reduce the role of government in 

marketing. Many of the price reforms have sought to remove subsidies and to re¬ 

duce the taxation of agriculture by adjusting exchange rates and bringing domestic 

producer prices into line with international prices. In East Africa, programs have 

also concentrated on governments’ intervention in markets and better allocation of 

resources to agriculture. Nigeria’s program includes the removal of price distor¬ 

tions in the export crop sector; its export marketing boards were abolished in 1986. 

Senegal has abolished marketing boards, removed input subsidies, and revised 
producer prices. 

The changes in relative prices have changed the mixture of crops being grown, 

but have not changed the low levels of productivity. This has brought home the 

need to address issues other than prices—such as land tenure arrangements, the 

generation and adoption of new technologies, and the institutional development 
necessary to broaden access to credit, extension services, and markets. 

The studies undertaken for MADIA have stressed the paucity of information on 

the very diverse microeconomic and institutional factors that determine producers’ 

decisions. These factors need to be better understood on a specific basis so that 

price reforms can be complemented by the technological and institutional changes 

that specific countries and regions need if they are to achieve productivity growth.1 

ROLE OF AID 

Aid flows to MADIA countries have been large and have had a profound effect 

on the scale, direction, and quality of recipients’ development efforts. Excluding 

Nigeria, which received little concessional assistance in the 1970s, concessional 

foreign assistance supplied 20 to 60 percent of government expenditures in 1970- 

85 and was equivalent to between 5 and 20 percent of GDP Just as important as 

financial assistance has been the donors’ role in the formulation of policy and in- 
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vestment strategies. Success in development depends less on the size of aid flows 
than on the quality of assistance. 

The development of smallholder tea and coffee in Kenya, cotton in Cameroon, 

and maize in northern Nigeria and elsewhere provides outstanding examples of the 

catalytic role that well-conceived assistance can play in agriculture. Overall, how¬ 

ever, aid has made a relatively small contribution to the agricultural growth that has 
occurred. 

In many instances, the swinging pendulum of donor’s concerns has tended to 

divert attention from basic long-run problems. Development strategies in the 1970s 

tended to concentrate on “quick” poverty alleviation, which gave priority to help¬ 

ing low-income regions and populations and to raising food crop production, 

mainly to meet growing urban demand. The results of these poverty-oriented strat¬ 

egies, and of efforts to replace imported food with domestic production, were 

mixed. In the 1980s, the emphasis switched to equally “quick” solutions, based on 

the correction of price incentives and liberalization of markets, designed to raise 

production, particularly of exports. Most recently, interest has revived in food 
security. 

FIVE PREREQUISITES FOR AGRICULTURAL GROWTH 

Too little attention has been paid to five prerequisites for achieving broadly 

based, sustainable agricultural growth. 

Balancing Food and Export Crops 

In the 1970s governments, often encouraged by donors, shifted investments 

away from traditional export and foodcrops into new, high-cost, production of rice, 

wheat, and sugar for the urban sector. Reasons included export pessimism; human¬ 

itarian concerns about food security and poverty, especially in light of the 1973-74 

food crisis and severe African drought; the likelihood of Africa’s increased exports 

competing with those of some aid-giving countries; rising domestic demand for 

food from growing populations; and expections of rising world food prices. Efforts 

to ensure food security are obviously essential on welfare as well as economic 

grounds, but priority was in practice given to diversifying out of traditional 

foodcrops into new, high-cost production of rice and wheat for the urban sector. 

The first lesson of the 1970s is the need to interpret the food security mandate 

broadly: it is often more efficient for a country to import certain foods (especially 

those consumed by urban dwellers), using revenues earned from thriving agri¬ 

cultural exports, than to grow all its own. Unfortunately, production of traditional 

foodcrops stagnated and agricultural export earnings fell; as a result, food import 

bills grew while the capacity to meet them shrank. 

The second lesson is that whether at the household or at the national level, food 

security requires high and stable agricultural incomes. These can best be achieved 

by a balanced production strategy for food and export crops that draws on the pro- 
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ductive capacity developed over a long period. Donors’ advice and financial sup¬ 

port for diversification out of traditional export crops, in which recipient countries 

had a strong comparative advantage, into new activities was unfortunate. Such 

advice confused comparative advantage, based on the costs of the alternative pro¬ 

duction possibilities within a country, with the separate issue of the country’s do¬ 

mestic costs relative to those of other, competitor, countries. In so doing, it failed 

to recognize the fundamental importance of cost-reducing technologies for main¬ 

taining competitiveness in traditional food and export activities. There was also a 

good deal of optimism about how quickly diversification could be achieved. 

In Senegal, for example, economic analysis undertaken in the 1970s suggested 

that the country had lost its comparative advantage in its main export, groundnuts. 

This, combined with high projected rice prices in the mid-1970s, reinforced the 

government’s desire to shift its own and donor support out of groundnuts into irri¬ 

gated rice. Senegal lost shares of world trade in groundnuts and related products. 

Though it is true that Senegal’s groundnut exports are less competitive than they 

once were, the MADIA results suggest that a more cautious approach to moving 

out of groundnut exports, together with a more purposive emphasis on cost-reduc¬ 

ing technology, would have maintained Senegal’s competitiveness in a growing 

edible-oil market. 

In Kenya after 1973-74, donors shifted their emphasis away from development 

of traditional export crops, warning of poor export prospects and the need for di¬ 

versification. Notwithstanding, Kenya pushed ahead on the basis of its comparative 

advantage through very supportive government policies toward tea and coffee. 

Kenya’s exports of these crops have grown rapidly, supplying increasing shares of 

world trade in these crops and 50-60 percent of the country’s export earnings. 

In their support for adjustment in the 1980s, donors have again turned toward 

exports, and particularly toward correcting price distortions. Such price reforms 

have been easier than expected. But they now need to be followed by efforts to 

tackle long-term problems, such as the decline in research capacity in export crops 

and the need to develop new export markets. Unfortunately, the long-term attrition 

that has taken place in the export crop expertise of Britain and France has not been 

offset by growth of such expertise within Africa or from other sources that assist 
Africa. 

Reconciling Growth with Equity 

Donors’ pervasive pessimism about export markets in the 1970s, together with a 

heightened concern for poverty alleviation, led them to reorient their approach to 

development away from growth and toward equity concerns. This change coin¬ 

cided with African governments’ goals of expanding access to public services. 

Much progress was made in broadening participation in rural development and 

laying some of the foundations of long-term growth—for example through improv¬ 

ing health and extending access to education. However, a large number of donor- 

funded projects inspired by concern for the poor depended on raising farm pro¬ 

duction in marginal areas and areas where there were no suitable technologies for 
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raising agricultural productivity; most such projects have had low economic rates 

of return.2 A more balanced strategy would give priority to areas of known po¬ 

tential in the medium run while methodically seeking long-term solutions for 

resource-poor areas, including consideration of investment in human resources and 

of appropriate subsidies for certain groups in the short run and promotion of emi¬ 

gration, to areas of more potential or to pursue activities other than agriculture, in 
the long run. 

Short-term Macro-Policy Adjustments versus Long-Term 

Capacity Building 

There is good reason for donors’ emphasis, in the 1980s, on relatively short-run 

policy reform. Nevertheless, it has left many donors with a need to rebuild their 

own capacity to assist with badly needed longer-term development investments. 

This is increasingly being recognized in the donor community. 

Human Capital and Institutional Development 

By and large, relations between donors and governments still place much more 

emphasis on transfers of finance and technical assistance than on the development 

and use of African institutional and human capacity. Donors have often fallen back 

on technological and organizational solutions arising from their own backgrounds 

and expectations, which may have little to do with recipients’ needs or their organi¬ 
zational and personnel endowments. 

The successful cases of smallholder development cited earlier in tea, coffee, 

cotton, and maize expansion have all involved complex packages of public policy 

measures, designed on the basis of detailed local knowledge, together with strong 

field-level services that have responded to the grassroots needs of local producers, 

who have themselves developed a stake in the success of such efforts. In future, 

much will depend on how well African governments explain and donors under¬ 

stand the constraints on growth in individual projects and subsectors, and on the 

emphasis placed on training and relying on people with local knowledge. Govern¬ 

ments themselves need to place greater emphasis on using external assistance to 

develop their own capacity. 

Public Sector 

The MADIA study emphasizes the strategic role the public sector has played 

wherever growth has occurred, by promoting a macroeconomic environment that is 

conducive to growth, an investment pattern that expands the supply of human and 

physical infrastructure, and an institutional strategy that supports agricultural re¬ 

search and extension and broadens factor and product markets. 

In countries at early stages of development, the public sector plays a vital role in 

developing markets and broadening opportunities by investing in public goods. 

Where privatization is to be attempted, its speed, timing, and extent are all crucial 

to its success, especially at early stages of development. Unless the public sector 

has already helped to put in place transport and information networks that allow 
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markets to function, and arrangements that ensure adequate supplies of credit to 

crop traders, and unless regulations exist that promote competition in the private 

sector, public monopolies may be replaced by private monopolies. The private sec¬ 

tor may choose only to operate where profits are quick and high—as has been 

shown by experience with the liberalization of several African markets for grain 

and for fertilizer. 

CONCLUSIONS 

To sum up, the key issues identified by the MADIA study include the following: 

1. High and rising pressure on land, and the urgent need to raise factor produc¬ 

tivity. In much of sub-Saharan Africa, technology development in agricul¬ 

ture is only now beginning to receive high priority. As yet, there are not 

strong enough links between the nature of resource endowments, the sub¬ 

stance of development strategy, and the content of technology policy. Re¬ 

search and extension efforts in many cases need to be broadened, beyond 

plant breeding and toward, for example, soil management techniques and the 

integration of cropping with livestock and forestry. 

2. Mounting evidence that adjustment based on macroeconomic reforms and 

“getting prices right” cannot alone put African agriculture back onto a 

growth path. The study highlights the diversity of country circumstances and 

the importance of understanding individual countries’ specific endowments, 

long-term processes of development, and needs, to which reform and invest¬ 

ment packages must be tailored if they are to have sustainable positive ef¬ 

fects. Unless the growing tendency of Africa’s multilateral donors to “call the 

shots” on recipients’ policies is accompanied by better and more consistent 

help with building indigenous capacity for development planning and imple¬ 

mentation, the gains made under structural adjustment will not be main¬ 

tained. In this context it will be necessary to reinstate aid at the level of proj¬ 

ects and subsectors in its essential role as a catalyst of development, within 

the context of appropriately funded and targeted sector and macroeconomic 
policies. 

3. The desirability of reviving production of traditional food and export crops in 

which African countries still have a clear comparative advantage. More re¬ 

search is needed on export crops, as a complement to, for example, the cur¬ 

rently exclusive focus on foodcrops of the Consultative Group for Interna¬ 
tional Agricultural Research. 

4. The danger of relying on privatization to solve fiscal imbalances, and the 

need for effective actions by the public sector, especially in research, in¬ 

frastructure, and information networks, to provide the preconditions for suc¬ 

cessful privatization and for smallholder agricultural growth. 
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NOTES 

1. See Ajay Chhibber, “Raising Agricultural Output: Price and Nonprice Factors,” Finance andDe- 
velopment, June 1988. 

2. See Julian Blackwood, “World Bank Experience with Rural Development,” Finance and Devel¬ 
opment, December 1988. 
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