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China and India are the two most 
extraordinary economic success stories of the 
developing world. Both nations' economies have 
grown dramatically over the past few decades, 
elevating them from two of the world's poorest 
countries into projected economic superpowers. 
As a result, the numbers of Chinese and 
Indians living in poverty have rapidly fallen 
and per capita incomes in China and India have 
quadrupled and doubled, respectively. This book 
investigates the reasons for these staggering 
accomplishments and the lessons that can 
be applied both to other developing nations 
and to the problem of poverty that remains 
in these two countries. The contributors pay 
particular attention to agriculture and the rural 
economy, examining how initial conditions 
and investments and the prioritization and 
sequencing of different policies and strategies 
have led to successes, and how the agricultural 
and rural sectors connect to overall economic 
expansion. They also emphasize the importance 
of anti-poverty programs and safety nets in 
helping poor people escape poverty. 

The book offers a set of policy and strategic 
options for future growth and poverty reduction. 
These include setting the right priorities for 
public spending, identifying trade and market 
reforms, building social safety nets for the 
poorest of poor, and building accountable 
institutions that can provide public goods and 
services effectively. The book concludes by 
examining future challenges to China's and 
India's economic development, such as the need 
to ensure growth that is sustainable, equitable, 
and environmentally friendly. 

The Dragon and the Elephant offers 
valuable insights to development specialists 
anxious to multiply the benefits experienced 
by two of the greatest economic successes in 
recent times. 
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Foreword 

China and India are the fastest-growing large economies in the world today. Be-
tween 2002 and 2006, their gross domestic products (GDP) grew at 10 percent 
and 7.5 percent per year, respectively. Although both countries embody economic 
success, their specific experiences diverge. In recent years, China's agricultural 
GDP growth rate has been almost double that of India's. Less than 10 percent 
of China's population remains below the poverty line when the international 
poverty line of one dollar per day is used, compared with more than one-third 
of India's population. 

This comparative study of Chinese and Indian economic reforms, with a 
focus on agricultural and rural development, is important in at least two respects. 
First, each country's experience holds lessons for the other. Second, considered 
together, their experiences can be useful for other developing countries that are 
formulating economic strategies and aiming to reduce hunger and poverty. 

The book highlights the relevance of different institutional arrangements 
and initial conditions for economic development, and the importance of strate-
gic sequencing of reform steps in order to make overall reform processes pro-
poor. Based on comprehensive research on reform in the agricultural and rural 
sectors, the book shows how agriculture-based reform can pay rich dividends 
in terms of economic growth that leads to rapid poverty reduction. The book also 
demonstrates how investment in the rural sector—for example, in rural educa-
tion and infrastructure—and in agricultural research and development can play 
a critical role in maximizing the pro-poor effects of reform. Priorities and steps 
leading to economic transformation are carefully delineated. 

This book results from a fascinating, long-term and still ongoing process 
of consultation and research cooperation that IFPRI is facilitating, mainly among 
scholars from China and India. The process is focusing on improved under-
standing of economic change in both the "Dragon" and the "Elephant." The 
book offers an exhaustive analysis of the agricultural and rural development that 
has taken place in the two countries since they launched economic reforms. It 
should form an essential part of policy debates about the dynamics of change 
in China and India and what those dynamics mean for the rest of the world. 

Joachim von Braun 
Director General, IFPRI 

xix 





Preface 

Looking back from these heady days of economic success in China and India, 
it is interesting to note that in 1978 China's per capita income, in terms of pur-
chasing power parity (PPP), was below that of India, and India's per capita 
income was below that of Sub-Saharan Africa. After a quarter of a century of 
reforms in China, its per capita income (in PPP) is now double that of India. 
China began its economic transformation by changing institutional structures 
in agriculture in particular, by moving toward the household responsibility 
system in land usage and a free market for agricultural products. It also liber-
ated agricultural prices for its major crops to a significant degree. As a result, 
Chinese agricultural growth surpassed 7 percent per year during the period 
1978-84 and agricultural income increased even more rapidly. Poverty in rural 
China (using the national poverty line) decreased from 33 percent to 11 percent 
within a span of just six years (1978-84). 

The Indian reform process began with structural adjustment in industrial 
and trade policies, particularly the removal of bureaucratic red tape. The sector 
that showed the greatest growth was the service sector, especially information 
technology. Agriculture also grew rapidly, from 3 percent a year during the 1980s 
to 4.7 percent during the period 1992-96. But thereafter agricultural growth in 
India almost collapsed in the wake of falling world prices emanating from the 
East Asian crisis. There has been marginal recovery since 2004. India's rural 
poverty (using the national poverty line) decreased from 36 percent in 1993 to 28 
percent in 2004-5, a much slower rate of reduction than in China. 

What can the two nations learn from each other in terms of their reform 
experiences and their impact on agricultural growth and poverty? What can 
countries in transition learn from these two experiments? Providing answers to 
these questions is the fundamental objective of this book. 

In order to understand the dynamics of change in agriculture and rural de-
velopment in China and India, we brought together experts from both countries. 
Two conferences were held on this comparative work, one in New Delhi and 
another in Beijing. The experts attending each conference prepared papers on 
different aspects of agricultural and rural development, with the objective of 

xxi 



xxii Preface 

understanding how reform has affected agricultural growth and poverty allevi-
ation in rural areas. 

Comparative analyses were carried out across ten themes of particular rel-
evance to rural development in the two countries: (1) land reforms, (2) human 
and social development, (3) public investment, (4) agricultural research and 
development, (5) irrigation and the water sector, (6) domestic agricultural 
marketing, (7) World Trade Organization and agricultural trade liberalization, 
(8) agricultural and rural diversification, (9) the rural nonfarm sector, and 
(10) antipoverty programs and safety nets. A platform for future dialogue and 
networking among policymakers, advisers, and researchers from the two coun-
tries has also been formed, and it is expected that many such activities wi l l be 
initiated by both countries in the future. 

The results of this comparative exercise have been extremely rewarding. 
The present study clearly shows that the initial conditions in rural infrastructure 
(especially roads), agricultural research and development, and rural education 
are critical in determining the level of growth in agriculture and rural incomes. 
Appropriate investments in these areas are necessary to boost growth. The vol-
ume also shows that institutional reforms related to land use and price policies 
that favor market orientation can yield high returns in agricultural growth and 
poverty reduction. China has been much more successful in raising its agricul-
tural growth and thus reducing its poverty. India still has a long way to go, be-
cause Indian agriculture and rural areas have not yet been the object of any se-
rious and comprehensive package of reforms. 

Both these countries have yet to tackle two key challenges. Inequality has 
increased significantly in both, albeit faster in China than in India. And the pres-
sure on land is enormous, so that environmental degradation has become a ma-
jor issue. How the two countries wi l l tackle these problems has yet to be seen. 

We hope that this book wi l l be useful to the policymakers of the two coun-
tries as well as to those of several transition economies, and to researchers and 
students investigating the topics covered here. Ultimately we hope that we wil l 
have helped in the formulation of policies that can rapidly reduce poverty. 
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P A R T I 

Introduction and Overview 

This part of the book consists of two chapters. The first sets the scene for the 
book. It also provides the rationale for the China-India comparison and describes 
the organization of the book. 

Looking at the economic performance of the two countries, some key ques-
tions are raised: What reforms made these outcomes possible? What role did 
the initial conditions of land distribution, rural health, education, and infra-
structure play? What are the present challenges confronting these two coun-
tries? In moving from low levels of growth to a higher growth trajectory, the 
experiences of the two countries not only help draw lessons for each other but 
also provide useful insights for other developing countries. It is of particular in-
terest to researchers and policymakers across the globe to understand the 
process of economic growth and its implications. They also wish to understand 
how China and India responded to several critical issues related to rural develop-
ment, food security, poverty alleviation, and the like. A comparison of their ru-
ral and agricultural reforms wi l l result in better understanding and cooperation 
between the two nations. This in turn will contribute to greater regional develop-
ment through increased trade and investment opportunities. 

The second chapter provides an overview of the reforms and development 
experience of China and India for the past several decades. Despite differences 
in timing and approach, a strong political wi l l to implement market-oriented 
reforms, resulting in greater efficiency in resource allocation, led to higher 
economic growth in both countries. This outward-looking approach was instru-
mental in helping the two nations leave behind autarkic regimes and create 
larger roles for the market and the private sector. In improving their economic 
performance, the factors that fueled the process resulted in China adopting a 
bottom-up approach (with reforms starting within the agriculture sector) while 
India's drive was top-down. Although both countries have made considerable 
progress in opening up their economies, China pursued more aggressive "open-
door" policies in investments and trade. India, on the other hand, has continued 
to work toward its objective of self-sufficiency and has implemented policies 
that have helped ensure food-grain security over the decades. 

1 



2 Introduction and Overview 

Although focused on agriculture and rural development, the overview also 
covers macroeconomic polices and development outside the agricultural sector, 
positioning agricultural and rural reforms within a much broader context. 
China, with its current rapid pace of economic growth, wi l l have to find a way 
to contain rising income inequalities and ensure the sustainability of its growth 
momentum. India, in order to ensure efficiency and competitiveness in a grow-
ing economy, must overcome the hurdles of stagnation in public investments, 
infrastructure bottlenecks, lack of institutional reforms, and an incentive envi-
ronment of input supply and agricultural subsidies 

This overview provides a background for later chapters, which wil l go into 
greater depth in reviewing and comparing the thematic issues related to land, 
irrigation, agricultural research, rural public investment, marketing and trade 
reforms, rural diversification, and antipoverty programs. 



1 Introduction 

S H E N G G E N F A N , A S H O K G U L A T I , 

A N D S A R A D A L A F I 

By any yardstick, China and, more recently, India have been striking economic 
success stories. A few decades ago, both countries were clearly among the 
world's poorest. Now they top the list of the world's fastest-growing economies 
and are even being talked about as the economic superpowers of the future. 

Over the past 25 years, China and India have experienced a dramatic turn-
around in their economic conditions and achieved unprecedented levels of pros-
perity. In 1978, India's per capita gross domestic product (GDP) of U.S.$1,255 
in purchasing power parity (PPP) terms (at constant 2000 price) was lower than 
the average for Sub-Saharan Africa, which stood at U.S.$ 1,757. Since then it 
has climbed steadily upward and more than doubled, to U.S.$2,732 in 2003. Even 
more spectacularly, the Chinese per capita GDP, which stood at U.S.$1,071 in 
1978, a level lower than even India's, increased over four times, to U.S.$4,726 
in 2003. China's per capita GDP growth rate, as presented in Figure 1.1, is now 
almost double that of India.1 

What is the key to such remarkable success? China, for the past 25 years, 
and India, for the past 15, have implemented a series of broad economic and 
rural reforms that have resulted in extraordinary rates of economic growth.2 

From 1978 to 2002, China grew at 8-10 percent per annum, twice the rate of 
4-5 percent recorded in the prereform period (NBS 2003).3 For much of the 
postindependence era, India had grown at a stubbornly slow rate of 3.5 percent 
per annum, the so-called Hindu rate of growth, but from 1991 to 2002 it cata-
pulted to a growth rate of 6 percent per year (India, CSO, 2004). 

During the reform period China not only achieved dramatic economic 
growth but also successfully reduced its rural poverty (Figure 1.2). The num-

1. According to the World Bank income-based classification, lower-middle-income coun-
tries are those with a per capita gross national income (GNI) of U.S.$736-2,935 in current U.S. 
dollars in 2002-3 (Atlas method). With a per capita GNI of U.S.S960 in 2002, China was in this 
group, while India, with a per capita GNI of U.S.S470, was in the low-income group. See <www 
.worldbank.org/data/countryclass/OGHIST.xls>. 

2. Growth rates are calculated by fitting a linear regression trend line to the logarithmic 
annual values, except where otherwise indicated. 

3. For China, all data used here refer to Mainland China. 

3 
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FIGURE 1.1 Growth in per capita GDP in China and India 

2000 PPP international dollars 
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SOURCES : The data for 2000-2003 are taken from W D I (2005), while the data for 1950-99 are ex-
trapolated using the trend of growth in GDP per capita from Maddison (2002). 
NOTES : There have been conflicting reports on the per capita GDP of China and India. Maddison 
(2002) reported that the per capita GDP of China and India, measured in 1990 PPP, were $439 and 
$619 respectively in 1950 and $3,259 and $1,818 in 1999. Therefore, the ratio of China's per capita 
GDP to India's increased from 0.7 to 1.8. But the World Bank (WDI 2005) reported a very differ-
ent trend: as late as in 1978, China's per capita GDP was only $674 measured in 2000 PPP inter-
national dollars, which was 56 percent of India's $1,224. But in 2003, per capita GDP in China 
increased to $4,726 and in India to $2,732. The ratio of China's and India's per capita GDP thus 
jumped from 0.56 in 1978 to 1.7 in 2003. While we believe the World Bank has done a reasonably 
good job of estimating GDP in PPP international dollars in more recent years, but it is not clear to 
us how the World Bank did it for earlier years. On the other hand, Maddison (2002) has documented 
his estimates for all the years from 1950 to 1999. However, his series ran only to 1999. Therefore, 
for our purposes in this chapter, we used the World Bank's latest estimates from 2000 to 2003, then 
used Maddison's trend to estimate the numbers before 2000. 

ber of poor declined from 33 percent in 1978 to 3 percent in 2001, according to 
official sources (NBS 2002), or around 11 percent according to World Bank es-
timates of 1998 based on U.S.$1 a day measured in terms of PPP (World Bank 
2000b). Despite the difference in the two benchmarks and the ongoing contro-
versies regarding poverty measures, there is no denying the steep decline in 
poverty that has taken place—a reduction of this magnitude over such a short 
time is extraordinary by any standard. India also logged a sharp decline in 
poverty before and after reforms, although the outcomes were not as dazzling 
as in China. According to official estimates, rural poverty in India dropped from 
38.9 percent in 1987/88, at the outset of reforms, to 27 percent in 1999/2000, 
the year for which the latest National Sample Survey (NSS) data are available 
(NSSO 1999, 2000 estimates).4 

4. The official poverty estimates, based on the 55th round NSS consumption expenditure 
survey of 1999-2000, generated much debate, because these are not strictly comparable to estimates 
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FIGURE 1.2 Rural poverty decline in India and China 

Percent 

SOURCES : NBS (2002) for China; Datanet India Pvt. Ltd. (2006) and Fan, Thorat, and Rao (2004) 
for India. 
NOTES : The official poverty line in India is defined as Rs. 49 per month at 1973-74 prices (Datanet 
India Pvt. Ltd. 2006), equivalent to U.S.S0.96 per day (1993 PPP), slightly below the U.S.Sl per 
day (1985 PPP) used by the World Bank for international comparisons. China's official poverty line 
used here to plot the poverty trend is TJ.S.S0.66 per day (1985 PPP). 

Together, China and India accounted for a substantial fall in global poverty 
levels, from 29.6 percent (or 1.3 billion) of the world's population in 1990 to 
23.2 percent (or 1.16 billion) in 1999 (World Bank 2003a).5 

How these successes were accomplished is a mystery that needs to be 
unraveled to better understand the processes of growth so that the knowledge 
can not only contribute to the continuing reform process in the two countries 

based on a similar survey of 1993-94 for the 50th round. The 55th round saw a methodological 
change, shifting from a 30-day reference period to a 7-day and a 30-day reference period for all 
food items and intoxicants and a 365-day reference period only for clothing, footwear, education, 
institutional medical expenditures, and durable goods. 

Alternate poverty results have been provided by a number of studies for the period in ques-
tion. Notable among them are the studies by Sundaram and Tendulkar (2003), who offer compara-
ble results based on the 50th round, in which both 365-day questions and 30-day questions where 
asked about clothing and so on, which implies an 8.2 percent reduction in the all-India head-count 
ratio. Deaton (2003) makes use of the fact that a 30-day reference was used for the same group of 
nonfood items in both the 50th and the 55th rounds, assuming that the probability of being poor 
has a stable relationship with spending. His head-count ratio for 55th round is 7 pecent lower than 
the 50th round estimates. The Deaton and Sundarum studies reached a consensus that the absolute 
number of poor did decline by at least 30 million. A study by Sen and Himanshu (2004) that re-
views all the previously mentioned studies estimates poverty based on a mixed reference period (30 
or 365 days) and says that the reduction in poverty was not more than 3 percent and that the ab-
solute number of poor did not fall. A l l these issues were discussed intensely at a seminar organ-
ized by the National Sample Survey Organizations (NSSO) in May 2001 and were the subject of a 
joint Planning Commission-World Bank workshop in January 2002. 

5. Excluding poverty decline in China, world poverty actually increased in absolute terms, 
from 917 million to 945 million people. 
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but also help us draw lessons from it and highlight implications for other coun-
tries from the developing world. What reforms made these outcomes possible? 
Were they the result of only macroeconomic reforms, were they the cumulative 
effect of a series of microreforms in the agriculture and nonagriculture sectors, 
or both? What role did the initial conditions of land distribution, rural health, 
education, and infrastructure play? Do they explain the disparity in growth rates 
and poverty outcomes in the postreform period? What could other developing 
countries learn from the Chinese and Indian experiences? What can China and 
India learn from each other? What are the challenges confronting these two 
countries? Are there areas of possible cooperation between them? 

This study attempts to answer these questions and also to draw lessons 
from the experiences of China and India in designing and implementing the 
economic reform process. The broad objective is to draw lessons that China and 
India can learn from each other and those that may be applied to the contin-
uation and deepening of their reforms, which could possibly also help other 
developing and transitional countries in their pursuit of economic growth and 
poverty reduction. 

This first chapter aims to provide the background for the study. To that end, 
the first section discusses the rationale for comparing the experiences of China 
and India. The second section outlines how the study is organized to first ex-
plain the similarities between the countries and the divergence in the processes 
and outcomes of reforms in each and to then draw lessons and indicate future 
progress. 

Rationale for Comparison 

The most dramatic decline in poverty in China, from 33 percent to 15 percent 
between 1978 and 1984, took place in the early reform period (Figure 1.2), 
after the agricultural growth rate jumped to 7.1 percent from 2.5 percent in the 
prereform period, between 1966 and 1977 (NBS 2003). By contrast, in India 
agricultural growth of 2.7 percent during the reform period of 1991-2003 was 
hardly unchanged from—and even marginally lower than—the 1980-90 rate 
of 2.9 percent (India, CSO, 2004). Clearly, then, compared to the situation in 
India, in China the primary sector played a more critical role in poverty reduc-
tion and overall economic growth, a fact that justifies our focus on agriculture 
and the attempt to assess the factors that led to this spectacular performance and 
the resultant drop in poverty. 

Many studies have been undertaken in the past to analyze agricultural and 
rural reforms in China and India, but few have compared the sequence of these 
reforms and their consequences. There are several reasons why such a compar-
ative effort is necessary. 

First, these two countries are major players in the global economy, together 
accounting for 37 percent (2.3 billion) of the world's population (WDI 2004), 
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producing 17.6 percent of global GDP (in PPP U.S. dollars), and commanding 
nearly 5 percent of the total trade volumes (World Bank 2003a). Based on World 
Bank projections, China and India wil l continue to show strong economic growth, 
and by 2030 their combined GDP wi l l account for nearly 41 percent of the 
global economy in PPP terms.6 By 2040, some expect China to overtake the 
individual G3 countries (the United States, Japan, and Germany) to become 
the largest economy, with India following the United States (Wilson and Pu-
rushothaman 2003). In fact, in PPP terms, China was already the second largest 
economy after the United States in 2001, while India's GDP was the fourth 
largest after those of the United States, China, and Japan (WDI 2003). China is 
forecast to overtake the economy of Germany in 2008, that of Japan in 2015, 
and that of the United States in 2039, while India is expected to overtake Ger-
many in 2023 and Japan in 2032 (WDI 2003). In agriculture, China and India 
are jointly the largest producers of rice, wheat, and cotton, with their produc-
tion of these commodities accounting for 51, 28, and 36 percent of the global 
share, respectively (FAOSTAT 2003). Thus, as these two countries integrate 
into the world economy, with the weight of their large territories and human re-
sources and, more important, with their greater than average economic growth 
rates, they wil l increasingly impact global affairs including politics, trade, the 
environment, and energy conditions. 

Second, despite their remarkable achievements, both China and India 
continue to be characterized by some of the features typical of developing coun-
tries: low per capita income and a majority of the population living in rural 
areas and dependent on agriculture for their livelihood. In 2001 the rural pop-
ulation in India was 72.2 percent of the total, with an agricultural workforce as 
large as 58 percent of the total. In China, the rural population was 63.3 percent 
of the total, with an agricultural workforce 50 percent of the total. 7 The Indian 
experience is particularly useful for African countries. The green revolution 
initiated in the late 1960s successfully spread to smallholders and transformed 
India from a food-deficient, poverty-rampant agrarian society to a food-surplus 
country with a relatively well-developed and diversified dynamic rural sector 
despite a still high incidence of poverty. But in Africa, the green revolution has 
yet to arrive. China's successful transition from a rigid centrally planned econ-
omy to a dynamic and largely market-driven economy provides important les-
sons for other formerly centrally planned economies in the former Soviet Union 
and Central Asia, where the transition has been less successful. 

Third, China and India also account for the bulk of the world's poverty. 
Taking the poverty line of U.S.$1 per day (1985 PPP dollars) used by the World 

6. The calculations assume an annual growth of 5 percent for both China and India and 
2 percent for the world economy. 

7. China, Ministry of Agriculture, China agricultural development report, 2003; NBS 2003; 
W D I 2003. 
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Bank, China still had nearly 106 million rural poor in 1998 (World Bank 2000a), 
and, according to official data, India had about 196 million rural poor in 1999-
2000. Taken together, the poor in the two countries account for more than a 
quarter of the 1.2 billion poor worldwide.8 Thus, the achievement of the M i l -
lennium Development Goal (MDG) of halving the number of poor by 2015 is 
critically dependent on the success of these two countries in combating rural 
poverty. Given China's relatively more remarkable achievements in poverty 
alleviation, the comparative study of the reforms and rural development can 
offer valuable lessons for India as well as other developing countries in their 
continuing effort to eliminate poverty. 

Finally, comparing the experiences of China and India is essential for pro-
moting mutual understanding, which has been constrained in the past by polit-
ical, ideological, and diplomatic factors. I f these two countries come together 
for better understanding and cooperation, it wi l l not only contribute to their de-
velopment by inducing more trade and investment, scientific and technological 
exchanges, and cooperation, but wi l l also offer opportunities for neighboring 
countries in the region to benefit from these two powerhouses of growth. This 
would increase regional prosperity and stability in Asia and strengthen global 
peace as well. 

Outline of the Study 

The study is organized into twenty-two chapters that are thematically clustered 
into seven sections. Agriculture and microinterventions in rural areas are at the 
center of the analysis given the phenomenal impact on poverty and growth at 
different times in China and India, especially with the introduction of reforms 
in the primary sector. This introductory chapter and Chapter 2 form Part I of the 
book, which provides an overview of agricultural and rural reforms in both coun-
tries and the framework for the subsequent analysis. 

Part I I focuses on access to land, health and education. These sectors have 
been highlighted because they form the initial conditions capable of funda-
mentally influencing the course, implementation, and outcome of rural reforms. 
Evolution of policies related to education, health, and land and the landmark 
events and reforms that characterized their progress are highlighted. 

Part I I I examines investments in rural areas, technology, and irrigation, 
factors that are key determinants of agricultural growth. A microperspective ap-
proach has been adopted for the study of agricultural and rural reforms. 

The critical topics related to market and trade reforms in agriculture are 
reviewed in Part IV. With progressive liberalization of the Chinese and Indian 
economies, the cropping patterns were changed to optimize the comparative 

8. World Bank 2001 and 2003b; India, Ministry of Agriculture, 2003. 
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advantage in production, leading to agricultural diversification away from basic 
staples like wheat and rice. This process was reinforced by increased demand 
for higher-value products such as those derived from horticulture, livestock, and 
fisheries, which triggered an increase in per capita income. 

Besides the changes in crop mix, growth also led to the diversification in 
the overall rural economy and the emergence of the rural nonfarm (RNF) sec-
tor. Thus, Part V is devoted to rural diversification and vertical integration. 

Economic growth was critical in wiping out large pockets of poverty, 
particularly among poor people close to the poverty line. However, for the most 
disadvantaged groups, who are located in remote areas or are socially discrim-
inated against because they belong to minority or special castes, as in India, 
poverty is more intractable and requires well-targeted and sensitively designed 
antipoverty programs. Thus, antipoverty programs and safety nets are the sub-
jects of detailed analysis in the chapters of Part V I . 

Finally, the single chapter of Part V I I synthesizes the main findings, dis-
tills policy lessons emerging from the Chinese and Indian reform experiences 
as documented in the previous chapters, and identifies future challenges for the 
reform agenda for the rural sector in these two Asian giants. 

This volume concentrates primarily on understanding the process of 
growth, especially in agriculture and rural areas, and its impact on rural poverty. 
However, there are some other important implications of faster growth in these 
two countries, particularly related to widening inequalities of income and in-
creasing stress on the environment. We well recognize the importance of these 
two topics, which we reiterate in the concluding chapter of this volume. But they 
were taken up in detail in another conference organized by IFPRI in Shanghai 
in 2006, and they form the core of another volume being prepared on the re-
form experiences of and the social and environmental implications for China 
and India, the dragon and the elephant. 



2 Overview of Reforms and Development in 
China and India 

SHENGGEN FAN, A S H O K G U L A T I , A N D SARA D A L A F I 

They were giants in the golden past, one closed to the rest of the world, another 
vulnerable to conquerors. They may become giants again as the world stops to 
stare. We outline here the major policy and institutional changes that trans-
formed agriculture and rural areas in China and India. Our main goal is to give 
an overview of major reform events and their sequence to provide the perspec-
tive necessary for understanding the subsequent chapters. Despite differences in 
timing and sequence, change in both countries was prompted by the political 
wi l l to implement market-oriented reforms in order to improve economic per-
formance and efficiency in resource allocation as well as to gradually integrate 
with other countries in the world economy. In India's case, short-term contin-
gencies including severe fiscal and current account deficits were major factors 
pushing the reform movement, which began with liberalization and growth of 
trade and services, a kind of top-down drive. In the case of China, solid socio-
economic foundations and the communist goal of a better living for the popu-
lation drove bottom-up change beginning with agriculture, especially through 
implementation of the Household Responsibility System (HRS). Despite this 
fundamental difference, in both countries reforms implied a progressive transi-
tion from an autarkic to a more deregulated and open policy environment with 
larger roles for the market and the private sector. 

The Transformation of Agriculture and Rural Areas in China 

The Chinese reforms can be divided into four phases. The first phase (1978-84) 
saw major institutional and pricing reforms aimed at improving production in-
centives. These included the end of collective farming and the decentralization 
of rural production through a new land tenure system, the HRS, and successive 
increases in the procurement prices of agricultural output. The second phase 
(1985-93) was characterized by substantial domestic agricultural marketing re-
forms, with special reference to the grain market. The pace of policy changes 
in the third phase (1994-2001) was dictated by China's efforts to enter the World 
Trade Organization (WTO) and was marked by broad-based trade liberalization. 

10 
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WTO entry in 2001 marked the start of the fourth stage with a series of policy 
adjustments, currently under way, for the economy in general and the agrarian 
and rural sectors in particular, that consists of speedier domestic institutional, 
marketing, and trade reforms. 

The Prereform Era , 1949-1977 

Land Reform and Collectivization, 1949-1956 

Until the 1949 revolution, land ownership in China was feudal, with 70 to 80 
percent of agricultural land held by 10 percent of the landlords (China, Min-
istry of Agriculture, 1989). Most farmers were landless peasants who rented 
land from the landowners, usually at exorbitant rates. Between 1949 and 1952, 
land was confiscated by the government without compensation and redistributed 
equally among the farmers. 

In the very first five-year plan (1952-57), the government needed to deal 
with the pressing issue of how to increase agricultural production to meet the 
needs of industry and urban areas. After the distribution of land to farmers, grain 
purchases and supply to cities at low cost by the government became progres-
sively harder. Thus, beginning in 1952, the government adopted the collective 
mode of production along the lines of the Soviet model and encouraged farm-
ers to "voluntarily" pool their land and other resources into larger production 
units called cooperatives. By 1956, most agricultural production was under-
taken in cooperatives, each made up of around 200 families (Lin 1990; Put-
terman 1990). 

The government exercised complete control over production by enforcing 
centrally set targets related to area, yield, output, and so on for each crop. Agri-
cultural produce was subject to the fulfillment of compulsory quotas at fixed 
procurement prices. Farmers could sell any surplus at the higher above-quota 
prices (for grains, these were about 30 percent higher than the in-quota price). 
Trade was monopolized by state agencies, and private trade was limited to the 
county level and to a few commodities such as tea, tobacco, sugar, eggs, hogs, 
and so on (Sicular 1988b). 

In terms of public investment, top priority was assigned to irrigation, 
which grew at an impressive rate in the prereform period (Fan, Zhang, and 
Zhang 2002). Irrigated area as a percentage of arable land grew from 23.25 per-
cent in 1953 to 26.17 percent in 1957, an increase of 5 million hectares (ha) dur-
ing the period of the first five-year plan alone. A l l these policies led to rapid 
growth in both agricultural production and productivity, with annual growth rates 
of 5.3 percent and 2.7 percent, respectively, from 1953 to 1956 (Figure 2.1).1 

1. The growth rates of agricultural production and productivity used here were calculated 
using new measures constructed by Fan and Zhang (2002). 



12 Shenggen Fan, Ashok Gulati, and Sara Dalafi 

FIGURE 2.1 Growth in agricultural output and productivi ty in China and India 
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SOURCES : A—Authors' calculations based on NBS, China Statistical Yearbook, 2006, and Datanet 
India Pvt. Ltd. (2006), data from 2003. B—China: Fan, Zhang, and Zhang (2002); India: Fan, Hazell, 
and Thorat (1999). 

The Great Leap Forward and Communization, 1957-1960 

The Chinese leaders believed mobilizing the masses could overcome any ob-
stacle and enable China to turn overnight into a First World standard economy. 
The second five-year plan (1957-62) set the goal for China of overtaking the 
level of steel production of the United Kingdom. This required a further dra-
matic increase in agricultural production, and the government embarked on 
an even more ambitious plan. Advanced cooperatives were merged into "com-
munes" where peasants worked and dined together in collective halls. At the 
height of the commune movement in 1958-59, the average collective had grown 
to 5,000 households covering 10,000 acres. The communes owned virtually all 
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means of production, and agricultural labor was rewarded as much on the basis 
of need as on accumulated work points.2 

This period also recorded sustained investments in agricultural research, 
power, and irrigation, which grew at 58.9, 50.0, and 47.2 percent per annum, 
respectively (Fan, Zhang, and Zhang 2002). The investments, as well as the fact 
that the state was able to easily mobilize people to work on public projects, gave 
a major impetus to infrastructure development. 

However, farm activities were largely neglected during this phase. As part 
of the frenzy to catch up with the developed West, farmers were not only engaged 
in major public works but also involved in the production of steel.3 There was 
overreporting of farm output—a common practice in a system without adequate 
checks and balances—as a result of which the procurement of the surplus for 
the cities left less food available to rural areas. Even the nature of the incentive 
structure of collective farming was not conducive to increasing production and 
productivity. Under the work point system, the role of the farmer was limited to 
mere supply of labor, and neither was farmers' income related to work effort nor 
did they have any say in the production decisions made by commune leaders. 

As a result, farm output and productivity began to decline sharply: by 6 per-
cent and 5 percent per annum, respectively (Fan, Zhang, and Zhang 2002). 
Droughts and floods in most of China in 1959 worsened the situation, leading 
to a famine of staggering proportions, the Great Famine of 1959-61. An esti-
mated 30 million people died of starvation in an insulated economy without 
access to foreign assistance or a free press to draw attention to what was really 
happening in the countryside (Lin 1990; Becker 1996; Lin and Yang 2000). This 
was one of the largest human tragedies in history resulting from a combination 
of policy and natural failures. The problem of asymmetrical information flow 
between the top and the bottom of the power chain due to misreporting of out-
put by lower levels of authority was a critical cause of this systemic failure. This 
catastrophic episode revealed the risks involved in a centralized command sys-
tem. While on one hand it could effectively catalyze resources to foster rapid 
growth, on the other it could also lead to immense waste of resources in the ab-
sence of checks and balances (Desai 2003). 

Economic Adjustments and Cultural Revolution, 1961-1977 

The disastrous results of collective agriculture under the Great Leap Forward 
led to a phase of policy adjustments after 1961. Erstwhile extreme views on 

2. Work points were an accounting mechanism used by collective leaders to allocate grains 
and income to farmers and their families. Work points were assigned based on various criteria, such 
as hours worked as well as political attitude and gender. 

3. Encouraged to contribute to steel production, farmers built furnaces in their backyards, 
and to meet their steel quotas they ended up melting down their personal utensils, such as pots, 
doorknobs, and even farm tools, which was ultimately detrimental to farm work. 
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gigantic-scale agriculture were put aside, and production was reorganized into 
smaller subunits of the commune, called production teams and consisting of 
only 20 to 30 neighboring families. These were much smaller than even the co-
operatives of the early 1950s. By 1962, production teams were the basic unit of 
operation and accounting in most rural areas. Between 1961 and 1965, controls 
on household production were relaxed, and farmers were allowed to cultivate 
private plots for self-consumption and, to a limited extent, sell their produce 
from private plots at the local markets (Chow 2002). As a result of these mea-
sures, production and productivity recovered rapidly, growing at 9.0 and 4.7 
percent per annum, respectively, between 1961 and 1965 (Fan, Zhang, and 
Zhang 2002). 

However, agricultural production and productivity growth were again 
depressed by policy failures during the decade of the Cultural Revolution 
(1966-76). The government reinstated many controls that had been relaxed 
during the three-year adjustment period from 1962 to 1965. Although pro-
duction was organized into small production teams, it was nonetheless tightly 
controlled by the government. No market transactions of major agricultural 
products were allowed outside the procurement system, and market exchanges 
of land between different production units in the commune system were made 
illegal. Although an increasing amount of resources was poured into irrigation 
expansion and infrastructure development in the rural areas (Fan, Zhang, and 
Zhang 2002),4 the weak incentive structure in agricultural production overrode 
the positive effects of these investments. Agricultural production in this period 
slowed to 2.6 percent, and there was virtually no gain in total factor produc-
tivity. This called for prompt intervention in the late 1970s (Fan, Zhang, and 
Zhang 2002). 

However, even though the commune system entailed immense costs in 
terms of efficiency, it benefited the rural population in many significant ways. 
Provision of free access to education and health services contributed to im-
proving literacy and life expectancy. The collectives were very effective in 
mobilizing masses for public works and helped build a critical base of irriga-
tion facilities and other public goods in rural areas. Thus, despite tight restric-
tions, the commune era ended up creating favorable "initial conditions" of 
human development and basic infrastructure on which postreform China could 
capitalize. 

4. Investment in irrigation, agricultural research, and power grew at 8.2, 9.5, and 14.0 per-
cent per annum, respectively, between 1966 and 1977. Agricultural research investment grew from 
0.3 to 0.5 of GDP during the 1970s. Between 1962 and 1975, irrigated area as a share of arable 
land grew from 32.9 percent to 47.6 percent, or from 31 million ha to 43 million ha. New advances 
in rural electrification drastically increased power consumption from 1.6 billion kW in 1962 to 
18.3 billion kW in 1975. 
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The Reform Period, 1978 to the Present 

Two decades (1956-76) of policy failures due to the excesses of the Great Leap 
Forward and the Cultural Revolution left China in a state of economic and so-
cial disarray. The time was ripe for a radical change in economic affairs because 
the government needed to restore its credibility in the eyes of the masses and 
deliver on its promise of economic prosperity (Chow 2002). Reforms started in 
agriculture, and the compulsion to reform came from the perception at the top 
that stagnation of agricultural productivity was a bottleneck in further develop-
ment of the economy. Moreover, in many areas peasant unrest was building up 
and about to explode. The other driver was the need to improve China's status 
in the international arena. The successful performance of other East Asian coun-
tries, thriving under an export-oriented market model, helped to undermine the 
Chinese policymakers' unshakeable faith in the central planning system (White 
1991; Chow 2002). The leaders were eager and determined to see China occupy 
a strong position in the world, and the only way to achieve this goal was through 
much higher rates of agricultural and overall economic growth. Improvement 
in incentives for farmers and the use of market mechanisms for the allocation 
of resources began to be regarded as the only way to boost efficiency and attain 
higher levels of growth. 

The Decentralization of Agricultural Production and Procurement Price 
Increases, 1978-1984 

One of the first initiatives was to increase incentives to raise the level of agri-
cultural output by launching a new production management system called the 
Household Responsibility System, which marked the end of collective farming 
and the beginning of decentralization of agricultural production to the house-
hold level. The HRS was a "two-tier" land tenure arrangement in which land 
was still owned by the communes but user rights and production decisions were 
decentralized from the production teams to individual households. Farmers 
were free to decide what to cultivate and could even sell the surplus in the 
market after they had first met the state quotas, set at around 15-20 percent of 
output (White 1991; Chow 2002). The revolutionary impact of the new reform 
lay in the fact that it separated user rights from collective ownership and shifted 
them directly to producers by linking performance to work efforts. Thus, it 
improved incentives and eliminated the free rider problems inherent in the old 
collective system. 

The introduction of the HRS was an instance of China's largely "gradual 
approach" to policy changes, that of "crossing the river while feeling the rocks." 
The HRS was not introduced from the top by government decree but, starting 
in the mid-1970s, was pushed through from the bottom as more and more coun-
ties abandoned collective farming due to its growing inefficiencies (Lin 1989). 
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The government sanctioned the new production system in 1979 only when, 
after extensive experimentation, it seemed to work well in the various localities 
that had implemented it (Chow 2002; Chapter 3 of this volume). By 1984, the 
HRS had been adopted nationwide. 

Another major step taken during this phase was the government's decision 
to increase grain procurement prices. After a decade of constant prices, the 
government raised both in- and above-quota prices for major agricultural com-
modities. It can be argued that this administrative price hike was not a market-
friendly intervention, but the measure nonetheless proved an effective incentive 
to boost production. By 1979, quota prices for rice and wheat were increased by 
18-22 percent (Sicular 1988a, 1995). Above-quota prices for grains, which were 
30 percent of the quota price until 1978, were raised to 50 percent of the 
quota rate. For cotton, quota prices were increased by 20 percent, and an 
above-quota price of 30 percent was first introduced in 1979 (Sicular 1988a, 
1995). In addition, quota prices for oil crops were raised by 26 percent, for sugar 
crops by 22 percent, and for animal products by 23 percent. In contrast, the 
average rate of inflation was 2.75 percent between 1978 and 1984, with the over-
all retail price index rising from 100.0 in 1978 to 117.7 in 1984 (calculations 
based onNBS 2001). Because all these price increases were covered by the cen-
tral government budget, the budget deficit as a percentage of gross domestic prod-
uct (GDP) increased from 0.28 percent in 1978 to 4.23 percent in 1979. The food 
subsidy as a percentage of GDP also increased gradually, from 0.31 percent in 
1978 to 4 percent in 1981. But due to rapid overall economic growth, the budget 
deficit remained under control after 1981 and was often less than 1 percent of 
GDP. Some major fiscal and financial indicators are presented in Table 2.1. 

The period 1978-84 also saw the implementation of a series of far-reaching 
reforms aimed at reducing the scope of government planning and procurement 
while gradually expanding the role of free markets in resource allocation. 
After 1978, plan targets for yield, output, sown area, and so on were applied to 
fewer and fewer crops, and they became more a guide than a mandate (Sicular 
1988b). This reform indirectly encouraged crop diversification based on local 
comparative advantages, because farmers were no longer constrained by plan 
targets. Further, quota levels for grains were lowered by as much as 20 percent 
between 1978 and 1982 (Sicular 1988b), and the number of commodities sub-
ject to public procurement was gradually reduced, leaving more agricultural 
produce to be sold in the free market (China, Ministry of Agriculture, 1989).5 

By the mid-1980s, marketing activities were completely liberalized for non-
staple products such as fruits and vegetables, although the government still 

5. The number of commodities under procurement dropped from more than 100 in 1978 to 
fewer than 40 by 1984. 
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retained tight control over strategic commodities, namely cereals, cotton, and 
edible oils, which accounted for the bulk of the sown area. 

In trade, the state monopoly was broken as private individuals and busi-
nesses were allowed to engage in trade alongside state agencies. Rural markets 
and periodic fairs were encouraged. The government also allowed more prod-
ucts to be exchanged and allowed them to be traded in a larger area. 

The impact of these reforms, particularly the HRS, was impressive in 
terms of agricultural performance and poverty reduction. Many regard the change 
in farming institutions from collectives to households as the major driver of 
growth during this phase, with the change in procurement prices and other 
marketing interventions playing a secondary role. 6 Agricultural production 
increased by 6.6 percent per annum and productivity by 6.1 percent from 
1979-84. China experienced grain surpluses of 300-350 million tons (mt) a 
year in the early 1980s (FAOSTAT 2003).7 There was a sharp increase in out-
put and yields of the main agricultural commodities. The output of grain, cot-
ton, and oilseeds increased at rates of 4.8, 7.7, and 13.8 percent, respectively, 
as opposed to rates of 2.4,1.0, and 0.8 percent from 1952 to 1978 (Chen, Wang, 
and Davis 1999). It is clear from Table 2.2 and Figure 2.2 that agricultural GDP 
grew at a much higher rate in the reform period—7 percent between 1978 and 
1984—compared to only 2.3 percent in the prereform period, 1952-77. 

As a result, the per capita rural real income growth rate zoomed to 15.5 
percent per year (from 220 yuan in 1978 to 522 yuan in 1984 at 1990 prices), 
contrasting sharply with the pace of 2.3 percent per annum in the prereform pe-
riod (Fan, Zhang, and Zhang 2002). The striking feature of this phase of reforms 
is that it showed the biggest fall in poverty of all China's reform stages. Ac-
cording to official estimates, between 1978 and 1984 rural poverty declined from 
33 percent to 15 percent of the population (NBS 2002). The number of people 
living in poverty declined from 260 million to 128 million in a mere six years. 
This is an unprecedented achievement in the history of development of any 
country. Unfortunately, this was also accompanied by a considerable increase 
in income inequality due to decollectivization and the dismantling of the egal-
itarian redistribution mechanisms of the commune system. Inequality as mea-
sured by the Gini coefficient grew from 0.21 in 1978 to 0.26 in 1984 (Fan, 
Zhang, and Zhang 2002). 

6. For Lin (1992), the HRS accounted for 60 percent of agricultural output growth and 80 per-
cent of productivity growth over 1978-84. The remainder was attributed to output price changes. 
McMillan, Whalley, and Zhu (1989) claimed that 80 percent of productivity growth came from the 
HRS and 20 percent from procurement price increases. 

7. The figures refer to cereals and reflect the standard definition of the Food and Agriculture 
Organization of the United Nations. 
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TABLE 2.2 GDP and j ;rowfh in China, by sector 

GDP (billion yuan, 2002 prices) 

Total Agriculture Industry Services 

1952-55 301 339 38 106 
1956-60 467 355 99 164 
1961-65 436 334 91 153 
1966-70 635 444 155 196 
1971-75 921 513 276 258 
1976-80 1,213 556 409 342 
1981-85 1,872 748 636 600 
1986-90 3,077 956 1,118 1,124 
1991-95 4,899 1,177 2,109 1,711 
1996-2000 7,814 1,442 3,807 2,600 
2001 9,703 1,566 4,876 3,268 
2002 10,479 1,612 5,354 3,513 

Annual growth rate (%)' a 

Prereform period 
1952-56 9.31 4.17 20.47 9.02 
1957-60 9.50 -11.47 26.56 12.76 
1961-65 10.45 10.06 13.82 6.84 
1966-77 6.59 2.49 10.33 5.10 
1952-77 5.43 2.29 9.42 4.18 
Reform period 
1978-84 8.81 7.11 8.23 11.62 
1985-93 8.82 4.08 11.33 9.15 
1994-2002 8.24 3.38 9.82 8.17 
1978-2002 9.76 4.65 12.02 10.37 

SOURCE : Calculations based on data from NBS, China Statistical Yearbook, 2003. 

NOTE : Values are simple averages for the time periods indicated. 

"Growth rates are calculated by fitting a linear regression trend line to the logarithmic annual values. 

Domestic Marketing Reform and the Rise of the Rural Nonfarm Sector, 
1985-1993 

The success of the early reforms encouraged the Chinese government to con-
tinue improving incentives in agricultural production through administrative 
as well as market-oriented interventions. However, these were punctuated by 
policy reversals to ensure that the new measures did not undermine procure-
ment and self-sufficiency in strategic commodities such as foodgrains. 

As cereal production went up steadily, from 280 mt in 1980 to an all-time 
high of 366 mt in 1984, ensuring the country's food security (FAOSTAT 2004), 
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FIGURE 2.2 GDP growth in China and India 

Index (1951-52 = 100, India; 1952 = 100, China) 
4,500 I :  

SOURCES : Calculations for China are based on data from NBS, China Statistical Yearbook, 2003; 
calculations for India are based on India, CSO (2004), and India, RBI (2003). 

the procurement system was changed from a mandatory quota system to a con-
tract system in 1985. Quantities for state purchase were to be negotiated be-
tween state agencies and farmers and were priced using a unified "proportionate 
price" that replaced the in- and above-quota prices, which was a weighted av-
erage of the two (Sicular 1988b). This eased the pressure on the government's 
budget, because the government was no longer compelled to buy growing vol-
umes of output above the contracted amounts. However, the indirect effect of 
the reform was to decrease grain production by 7 percent in 1985. It did not re-
cover to the 1984 level until 1989, primarily because the proportionate contract 
prices were lower than the old above-quota and market prices, making farmers 
unwilling to conclude contracts with state agencies (Sicular 1988b). 

To boost production of grains and cotton, the reform was reversed and the 
contract system made mandatory, which in practice amounted to a return to the 
old quota system. A new wave of quota price increases was also implemented 
between 1986 and 1988 (Sicular 1988a). The resultant renewed growth in grain 
output in the late 1980s led to further liberalization of the grain market. Fol-
lowing two years of regional experiments, the rationing system for urban con-
sumers was dismantled in 1993, mainly to ease the pressures on the budget due 
to increasing price subsidies. The growing gap between the fixed ration (retail) 
price for consumers and the rising plan prices drained government coffers (Sic-
ular 1988a). By 1985, the total price subsidy had grown to 3 percent of GDP 
and 13 percent of total revenues (NBS 2001). Some 76 percent of this subsidy 
went to price increases in grains, cotton, and edible oils. 

A grain buffer stock policy was established for the first time in 1990 with 
a "special grain stock" and a related "grain risk fund" financed at both the cen-
tral and provincial levels. In response to the fall in grain prices due to domestic 
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oversupply, the government reinstated unlimited purchase of output by state 
grain bureaus, and the quota system turned into a de facto price support system 
in the late 1990s. However, the price support policy was criticized because it 
proved a fiscal burden and difficult to implement due to lack of storage capacity 
(NBS 2001)). With the growth in grain output, this measure led to an increase 
in the price subsidy for grain, cotton, and edible oils of 12 percent per year be-
tween 1990 and 2000, while expenditure for supporting agricultural production 
and operating expenses, including stock maintenance, grew rapidly, by 14 per-
cent per year between 1994 and 2000 as opposed to 8 percent between 1978 
and 1989 (calculations based on NBS 2001). 

By the early 1990s, the compulsory grain quota had declined to 13 per-
cent, down from 20 percent in the mid-1980s, while the number of products 
under procurement declined further, to fewer than 10 by 1991. Because state 
procurement was abandoned steadily, the share of all farm produce sold at mar-
ket prices soared, and by 1993 nearly 80 percent of farm produce was sold on free 
markets compared with only 5.6 percent in 1978 (Sicular 1995). As a result, pri-
vate trade expanded remarkably in terms of both numbers of business units and 
volumes traded (Sicular 1995). Between 1980 and 1993, the number of rural 
periodic markets increased from 38,000 to 67,000, and that of retail businesses 
soared from 1.7 million to 10 million, with trade conducted in rural markets ris-
ing by 12 percent per year and retail sales by 8 percent per year (Sicular 1995). 
Thus, as soon as the long-standing restrictions were lifted, the entrepreneurial 
spirit of Chinese farmers flowered. 

Meanwhile, while reforms were apace in output markets, they lagged be-
hind in agricultural inputs during the 1980s. The government controlled the 
price as well as the distribution of China's major agricultural input, chemical 
fertilizers, until the early 1990s, when the fertilizer market was liberalized as 
part of the concessions made to facilitate China's WTO entry. The government's 
grip on the input market was continued for fear that giving up control of such 
a strategic sector without putting in place adequate market mechanisms might 
cause disruption in agricultural production. 

The effects of the new wave of marketing reforms on agricultural per-
formance were more moderate than those of the institutional and price reforms 
of the previous reform phase. The HRS was widely adopted and had exhausted 
its revolutionary impact. After a while, its deficiencies (in terms of imperfect 
land use rights) began to take a toll on the performance of the sector. Agricul-
tural production and productivity grew by 3^1 percent and 2 percent per annum, 
respectively, from 1985 to 1993, which was significant but not as sustained as 
in the previous phase (Fan, Zhang, and Zhang 2002). 

Thus, the decline in rural poverty in this phase was more modest—from 
15 percent of the population to 8 percent. This was despite the fact that a for-
mal poverty alleviation policy was adopted for the first time in the mid-1980s 
with the introduction of major antipoverty programs such as the National Plan 
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for Poverty Reduction, 1986, and the 8-7 Poverty Reduction Plan, 1994.8 This 
development lends credence to the argument that such poverty-alleviating 
spending may be inefficient. 

A consequence of the first two waves of reforms was the emergence of a 
vibrant rural nonfarm sector (RNF), which contributed to the growth and di-
versification of the rural economy and farmers' income. The RNF was almost 
absent in China in 1978, but accounted for nearly 25 percent of the country's 
GDP in the mid-1990s (Fan, Zhang, and Zhang 2002). The rise of the RNF in 
China was specially stimulated by the growth in agricultural labor productivity 
and rural incomes, which increased demand for nonagricultural goods and 
services and released surplus workforce and capital for investment in town and 
village enterprises (TVEs). More interesting, the growth of rural businesses 
also put pressure on the urban economy to reform, because TVEs had over time 
become more competitive than state-owned enterprises (SOEs). The need to 
reform the urban sector in turn triggered the macroeconomic changes of the 
mid-1980s. 

Pre-WTO Trade Liberalization, 1994-2001 

China submitted its formal bid to join the General Agreement on Tariffs and 
Trade as early as 1986, but it was only after prolonged negotiations that it was 
officially admitted into the WTO in December 2001. During the intervening 15 
years, the foreign trade regime was gradually changed to introduce an export-
oriented and more open trade system. Major reforms included the development 
of regional open-door policies and fiscal and exchange rate measures, liberal-
ization of foreign direct investment (FDI), and improvement of market access 
(tariff and nontariff) (Huang et al. 1999). Entry into the WTO had the positive 
effect of giving China "most favored nation" status on a permanent basis, which 
eliminated the uncertainty over the yearly renewal of this status by the United 
States and China's other major foreign commercial partners (Agrawal and Sa-
hoo 2003). 

To increase its exports and foreign exchange earnings, China had initiated 
small changes in the fixed exchange rate regime since the first phase of reform.9 

In 1993-94 the exchange rate system was changed from a two-tier system (with 
an administered official exchange rate and a swap exchange rate) 1 0 into a uni-
fied managed exchange rate pegged to the U.S. dollar (Agrawal and Sahoo 2003). 

8. This plan focused on 592 designated poor counties with the objective of lifting the re-
maining 80 million rural poor above the official poverty line during the seven-year plan (1994-
2000), and thus was called the 8-7 plan. 

9. In 1979 the government introduced the "foreign retention system," which allowed firms 
to keep foreign exchange subject to improvement in export performance. 

10. The swap rate was determined by a swap center where foreign exchange could be traded 
by businesses based on demand and supply needs. The swap rate was higher than the government-
planned rate. 
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Table 2.1 gives the exchange rates over the past three decades for both China 
and India. In the prereform period the overvaluation of China's domestic cur-
rency negatively affected its overall export environment, but after the launch of 
economic reforms in 1978 the exchange rate was steadily depreciated, correct-
ing the bias against exports (Agrawal and Sahoo 2003). 1 1 However, since 1995 
the nominal exchange rate has been fixed at 8.3 yuan per U.S. dollar (Agrawal 
and Sahoo 2003), and at the end of 1996 the yuan was made convertible in the 
current account of the balance of payment (BOP). With the currency becoming 
convertible, it is logical to ask i f the exchange rate can be fixed even as the BOP 
current account accumulates surpluses. In other words, is the de facto under-
valuation of the currency actually providing hidden export subsidies? This 
controversy surrounding the Chinese exchange rate is now fueling debates in 
major international forums in the face of China's growing manufacturing exports. 

With regard to market access, across-the-border reductions in product-
specific rates were carried out, after which the weighted average import tariff 
declined from 47.2 percent in 1991 to 16 percent in 2000 (Huang and Rozelle 
2002a). In agriculture, the simple average tariff dropped from 42 percent in 
1992 to about 21 percent by 2001. The evolution of nominal protection rates for 
major farm products reveals the extent of improvement in market access over 
the past two decades. In the late 1970s domestic prices for wheat, rice, and 
maize were 89, 10, and 92 percent above international prices, respectively, 
whereas these percentages fell to 26, -2 , and 23 percent in 2000 (Huang and 
Rozelle 2003). 

Barring strategic crops such as grains and edible oils, trading of most agri-
cultural commodities was gradually taken out of the monopoly of state agencies. 
The official agency was the China Oils and Foodstuffs Corporation, which in 
the late 1990s was restructured to operate on commercial lines and its monop-
oly ended, allowing nonstate enterprises to enter the market for rice, wheat, and 
maize. 

As a result of 20 years of reforms, China's foreign trade escalated at a rate 
of 18 percent a year between 1978 and 2002 (FAOSTAT 2004; WDI 2004). 
Trade has become a major contributor to the country's economic growth, in-
creasing its share from 15 percent of GDP at the start of reform in 1978 to nearly 
60 percent in recent years (WDI 2004). 

The WTO-induced lowering of tariff and nontariff barriers helped shift 
trade patterns favoring products in which the country had comparative advan-
tage, including labor-intensive products such as horticultural produce and live-
stock, at the expense of land-intensive commodities such as traditional cereals. 
Thus, the share of fruits, vegetables, and animal products in total exports grew 
from 57 percent in 1985 to 75 percent in 1997, while the share of grains and 

11. The real exchange rate depreciated by nearly 400 percent from 1979tothemid-1990s. 
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edible oils dropped from 33 percent to 21 percent in the same period (Huang 
et al. 1999). 

So, while trade liberalization benefited the producers of labor-intensive 
products, favoring diversification of agricultural output away from grains, less-
developed areas in particular were penalized as they concentrated on grain 
production. Affected farm households and groups included those lacking the 
opportunity to shift to nonfarm employment because of poor education and also 
those dependent on government welfare. Decrease in protection and consequent 
greater exposure to foreign competition put increasing pressure on the govern-
ment to restructure SOEs, which traditionally performed several welfare func-
tions ranging from retirement to health and unemployment insurance. 

Post-WTO Adjustments, 2002 to the Present 

After China entered the WTO, reforms in the marketing of grains were stepped 
up and remnants of the procurement system were dismantled. The costly food-
grain support price system adopted a few years earlier was partially abandoned, 
maintained only in major producing regions of the northeast. This was neces-
sary not only for fiscal reasons but also due to the need to prevent excessive 
accumulation of stocks with state grain enterprises even as cheap food imports 
were rising. Starting in 2002, China took steps to fully liberate the foodgrain 
marketing system by phasing out state procurement over three years. 

Two major breakthrough measures were taken in 2004: the gradual re-
duction of the agricultural tax by 1 percent a year, to zero in five years, and the 
introduction of a direct income transfer to farmers, averaging 300 yuan per ha 
in 13 major grain-producing regions (China Daily 2004). Both these measures, 
aimed at increasing farmers' income, are significant because they seek to cor-
rect the historical industrial bias in China's economic policy. The new emphasis 
on farmers' interests marked the start of a new strategy in agriculture, swinging 
from the traditional taxation to subsidization. 

In the post-WTO phase, another land reform was implemented to improve 
tenure security and boost development of land lease markets. In 2003 a new 
land law, the Agricultural Lease Law, was passed to address some of the draw-
backs of the HRS, which had started to impact its performance. The effect of 
this system on agriculture was telling: growth had decelerated considerably, 
from 7.1 percent during adoption of the HRS in the period 1978-84 to around 
4 percent subsequently (NBS 2003). The shortcomings were in part related 
to the practice of land redistribution that aimed to give rural households equal 
access to village land in the event of births or deaths (Chen, Wang, and Davis 
1999). Land reallocations led over time to fragmentation of holdings and re-
duced farmers' incentives to invest in land. The new law aimed at curbing land 
reallocations by the village authority to improve tenure security and boost agri-
cultural investments and in turn productivity. For some, however, greater tenure 
security resulting from the new law might not have as much impact as expected 
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due to different informal mechanisms developed in the field over time to counter 
the impacts of land reallocations. 

The law was also a new step toward increased individualization of land 
rights because it sanctions the right to inherit and sell leaseholds of arable land 
for 30 years, paving the way to the development of land lease markets (Chen, 
Wang, and Davis 1999). 

In the area of trade liberalization, the trend of declining trade protection is 
likely to continue. In fact, China committed itself to reducing the average agri-
cultural tariff from 21 to 17 percent by 2004, which would further increase the 
degree of openness of the primary sector and deepen its integration with world 
markets. As was the case with the introduction of domestic marketing reforms 
over the past 20 years, the WTO commitments to further liberalize the econ-
omy are regarded as the prime policy measures from which the government ex-
pects additional opportunities to deepen the reform process and achieve greater 
growth. 

Finally, population control policies adopted throughout the reform period, 
mainly the one-child norm, were successful in bringing population growth under 
control and helped raise overall per capita income (Figure 2.3). 

Transformation and Policy Reforms in Indian Agriculture 

The green revolution dominated the prereform period in India from 1951 to 1990. 
Here we briefly review the factors leading to it and the subsequent phases of its 
growth and impact to set the context for the economic reforms of the 1990s. 

The reforms unfolded in three different phases: the first (1991-94) in-
volved changing a broad set of policies outside agriculture, creating pressure 
for extending the reforms to agriculture. The second phase (1994-98) brought 
the primary sector under the purview of reforms that aimed at gradually de-
controlling agricultural trade flows. As a result of the series of unilateral gov-
ernment initiatives and, to a more limited extent, in response to the signing of 
the Uruguay Round Agreement on Agriculture under the WTO in 1994, the sec-
tor underwent limited changes. The third stage (1998 to the present) extended 
the reforms to domestic agricultural marketing but left the traditional support 
system of input subsidies, food procurement at subsidized prices through the 
Public Distribution System (PDS), and the minimum support prices (MSPs) 
largely unaltered. 

The Prereform Era , 1951-90 

Before the Green Revolution, 1951-1965 

Right after India achieved independence in 1947, the focus of rural policy was 
on land reforms and building up rural infrastructure, especially irrigation, both 



Reforms and Development in China and India 27 

FIGURE 2.3 Population growth in China and India 
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of which were crucial for agricultural modernization. Overall, implementation of 
land reforms was only partially successful due to conflicts of interest crippling 
landlord-controlled state legislatures. The truly successful intervention in this 
phase was investment in irrigation. The first five-year plan (1951-56) allocated 
31 percent of the budget to agricultural development (Chandra, Mukherjee, and 
Mukherjee 2000), partly the development of potentially 2.5 million ha of irri-
gated area (Datanet India Pvt. Ltd. 2006). However, rural outlays decreased to 
20-25 percent as India formally adopted the socialist strategy of heavy industri-
alization during the second five-year plan (1956-61). Under this model, agricul-
tural policy was conceived with a built-in pro-urban bias. To provide inexpensive 
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food and basic inputs for industrial development, the farm prices were kept 
artificially low and agricultural exports were curtailed through quantitative 
restrictions and an overvalued exchange rate. 

The new development strategy put pressure on agriculture because the new 
investments in capital goods and industrial plants implied a long gestation pe-
riod before they could translate into higher incomes. Between 1951 and 1966, 
grain production rose at a rate of 2.8 percent per annum, a rate that failed to 
keep up with population growth at more than 2 percent per annum (India, Min-
istry of Agriculture, 2004). Thus, from the mid-1950s India began to rely on 
imports of foodgrains to feed its growing population. In 1956, India signed the 
agreement of Public Law 480 (PL. 480) with the United States to receive food 
aid, mostly in the form of wheat. 

A series of tragic political and natural circumstances increased foreign food 
dependency. After two wars (with China in 1962 and Pakistan in 1965), India 
found itself in a deadlock because large amounts of resources had to be chan-
neled to meet defense needs, and, as a result, rural investments were sacrificed 
(Fan, Thorat, and Rao 2004). 

Then two consecutive droughts (1965-66) plunged the country into an un-
precedented food crisis, with foodgrain production and yield declining by 19 
percent and 17 percent, respectively, in 1966 (India, Ministry of Agriculture, 
2004). The country's food security was so precarious that India and the rest of 
South Asia were predicted to be heading for a famine that would claim 10-20 
million lives by 1975 (Paddock and Paddock 1967). To avoid massive starva-
tion, foodgrain shipments (mainly wheat) brought into the country increased to 
10 mt, with internal wheat production hovering near 12 mt in 1966-67 (Datanet 
India Pvt. Ltd. 2006). Against the backdrop of the Cold War, food aid was used 
to "twist the arms" of recipient countries to seek compliance, and India fell prey 
to this policy when on one occasion the U.S. shipments were abruptly stopped 
for 48 hours at the height of the drought (Gulati 2000). 1 2 India's leaders then 
realized the high level of political risk inherent in relying on foreign sources for 
food security and resolved to achieve self-sufficiency in grain production, no 
matter what it cost. The history of the goal of food self-sufficiency that would 
shape Indian agricultural policy for the next 40-odd years can be traced back to 
this period, especially the government's harsh experience with food aid then. 

The First Burst of the Green Revolution, 1966-1972 

To end its dependence on P.L. 480, India, prompted by the minister of agricul-
ture at the time, C. Subramaniam, adopted a brand-new agricultural strategy to 
spur grain production. The minister started off by introducing a remunerative 

12. The order to stop food shipments was a result of U.S. displeasure at India's stance on the 
Vietnam war and the closer ties with the Soviet Union following Indira Gandhi's visit to Moscow 
in 1966. 
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support price for farmers. In January 1965, the Agricultural Prices Commission 
was set up to recommend a MSP, followed by the Food Corporation of India 
(FCI) to take charge of the logistics of procuring major agricultural com-
modities (Gulati 2003). In the same year, India took a bold step by allowing the 
introduction of new high-yielding seed varieties (HYV) of wheat from Mexico 
created by CIMMYT (Centra Internacional de Mejoramiento de Maiz y Trigo), 
an international institute for research on maize and wheat. 

The new seeds could yield more than double the existing levels and thus 
had the potential to dramatically increase wheat production and foodgrain sup-
ply. At first there was extensive opposition to the import of large quantities of 
the HYV seeds, owing partly to the potential inequalities they could create in 
agriculture and partly also to their lower gluten content and less than optimal 
baking qualities. However, with the support of Prime Ministers Lai Bahadur 
Shastri at first and Indira Gandhi later, Subramaniam overcame public resist-
ance. In 1966 India ordered the import of 18,000 tons of HYV wheat seeds that 
were distributed in the highly irrigated areas of Punjub, Haryana, and western 
Uttar Pradesh where the past investments in irrigation had paid rich dividends. 
Under the new agricultural policy, the spread of HYVs was supported by pub-
lic investments in fertilizers, power, irrigation, and credit (Fan, Thorat, and Rao 
2004). The outcome of the experiment was miraculous, leading to a veritable 
green revolution. 

In 1967-68, wheat production in Punjab increased by nearly 30 percent, 
from 2.5 mt to 3.3 mt, while the all-India average was 16.5 mt, nearly 5 mt more 
than its best performance in 1964-65 (Datanet India Pvt. Ltd. 2006). 1 3 The 
total amount of foodgrains harvested soared from 74 mt in 1966-67 to 105 mt 
in 1971-72, and that year India became self-sufficient, with grain imports de-
clining to nearly zero (India, Ministry of Agriculture, 2003). 

These outcomes would not have been possible without the favorable pric-
ing policy that provided farmers with adequate incentives, the dynamism of the 
national research system that proceeded to indigenize the new seeds to tackle 
their shortcomings (Gulati 2003), and the availability of inputs including canal 
water, fertilizers, power, and credit. In view of the strategic importance of these 
critical inputs, it was the responsibility of the government to ensure that farmers 
had affordable access to them. Subsidies thus became an instrument of agri-
cultural policy in the late 1960s and acquired greater importance in the 1970s 
(Gulati and Narayanan 2002a). The role of credit began to be important after 
1969 following the nationalization of banks. 

Improved agricultural production resulting from modern input and tech-
nologies "trickled down" to the poor and led to a rise in farmer income, while 

13. It is even reported that there was no place to store this sudden burst of grain, and schools 
in rural Punjab actually had to be closed to make space for the new harvest to be stored in classrooms. 
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output growth and increased grain supplies caused a decline in real foodgrain 
prices, benefiting the poor. Thus, rural poverty declined significantly in this 
phase, from 64 percent in 1967 to 56 percent in 1973 (Datanet India Pvt. Ltd. 
2006). Several government antipoverty programs were also introduced during 
the fourth five-year plan in the early 1970s. 

Debacle and the Second Phase of the Green Revolution, 1973-1980 

After the nationalization of the banks, Prime Minister Indira Gandhi took other 
steps to extend the role of the state in key areas of economic management. In 
agriculture, private wholesale traders came under attack because, due to their 
speculative motives, they were regarded as responsible for fluctuations in food-
grain prices and supplies. Thus, in 1973-74 the government took over the whole-
sale trade in wheat, but the maneuver proved a disaster (Chopra 1981). Wheat 
procurement was hindered by limited supply resulting from droughts in several 
states in 1972-73, and the fledgling FCI could not prove itself up to the task. 

Procurement dropped to 4.5 mt from more than 5 mt in preceding years, 
and the cereal price index (base 1961-62 = 100) jumped from 236 to 278 in the 
course of 1973 (Chopra 1981). The inflationary pressures worsened when the 
1973 international oil crisis fueled fertilizer prices. Following two consecutive 
droughts in 1972-73, foodgrain production decreased by 7.7 percent (India, 
Ministry of Agriculture, 2003), and India slid back into the trap of foodgrain 
imports of an average of about 4 mt a year from the United States between 1973 
and 1976 (FAOSTAT 2004). 

After the oil shock, the government increased fertilizer subsidies to pre-
vent a drop in consumption following the rise in fertilizer prices (Schumacher 
and Sathaye 1999). In 1977 the retention price scheme was introduced for urea, 
the predominant fertilizer in Indian agriculture. During the 1970s, other input 
subsidies grew in importance within the state budget (Fan, Thorat, and Rao 
2004), and the subsidy bill excluding fertilizers grew from Rs. 10 billion at con-
stant prices to Rs. 33.2 billion, or from 0.5 percent to 4.0 percent of agricultural 
GDP, between 1973 and 1980 (Gulati and Narayanan 2002a). The irrigation 
subsidy was related to a major rebound of investments in projects during the 
1974-79 fifth five-year plan. Also during this period, groundwater irrigation 
increased in importance, with its share rising from 0.55 percent to 19.5 percent 
between 1960 and 1975 (Datanet India Pvt. Ltd. 2006) on account of private in-
vestment in tube wells by farmers who reinvested the income from the earlier 
burst in foodgrain production. As a result, power subsidies for water pumping 
grew dramatically, reaching 44 percent of the total input subsidy at the start of 
the 1980s (Gulati and Narayanan 2002a). 

The extension of FfYV technology from wheat to rice, favored by the growth 
of tubewells, spread the green revolution to new areas, marking a new phase in 
the expansion of domestic production. From 1972-73 to 1979-80, production 
as well as yields of foodgrains showed remarkable growth, at 3.1 percent and 



Reforms and Development in China and India 31 

2.5 percent, respectively, and rural poverty declined from roughly 56 percent to 
50 percent (India, Ministry of Agriculture, 2004). 

The Third Phase of the Green Revolution, 1981-1990 

In the 1980s India consolidated its status as a food self-sufficient country. Rice 
production soared to 63.8 mt in 1986, up from 37.0 mt in 1964. Wheat out-
put grew, too, from 12 mt to 47 mt in 1986, a year in which India had her first 
25.4 mt of grain buffer stocks (India, Ministry of Agriculture, 2004). When in 
1987 the "worst drought of the century" struck the country, food needs could 
be easily met without any loss of lives (Gulati 2003). 

During this phase the HYV technology spread eastward to states like West 
Bengal and Bihar, which experienced surpluses in rice, with output over the 
1980s growing at 5.0 and 3.7 percent, respectively (Datanet India Pvt. Ltd. 
2006). However, in the rest of the country the green revolution ran out of steam 
by 1985 once the new seed varieties had been widely adopted in the main 
producing regions. Yields for rice and wheat that had grown, respectively, by 
3.5 percent and 4.5 percent per annum between 1967-68 and 1984-85 slowed 
down to 2.3 and 2.4 percent per year between 1985-86 and 1999-2000 
(IFPRI 2004). With the HYV technology exhausting its impact in the mid-
1980s, input subsidies were steadily increased to continue sustaining foodgrain 
production growth. By 1991, input subsidies had grown to 7.2 percent of agri-
cultural GDP as compared to 4.4 percent in 1980 and to 2.0 percent of total 
GDP from 1.5 percent in 1980 (Gulati and Narayanan 2002a). 

Throughout the green revolution, Indian agriculture labored under a strictly 
regulated policy regime characterized by wide restrictions on production through 
licensing requirements and barriers to entry, as well as controls on pricing, 
movement, and private trading of agricultural produce. On the external front, 
too, the sector was burdened with various tariff and nontariff barriers to agri-
cultural trade flows. 

The high level of protection accorded to industry produced high industrial 
prices and adverse terms of trade (TOT) for agriculture, reducing the relative 
profitability of the primary sector.14 Agriculture was overall net taxed (dis-
protected) on account of the overvalued rupee,15 which produced an antiexport 
environment for agriculture. The objectives of this framework were broadly dic-
tated by the dominant strategy of the prereform era, that is, food self-sufficiency 
resulting from domestic supplies, aiming to (1) ensure inexpensive food for 

14. Agricultural TOT, or the quotient of agricultural prices to manufacturing prices, were 
nearly 0.95 in 1990-91 (India, Ministry of Finance, cited in Gulati, Pursell, and Mullen 2003). 

15. In the 1990s the excess of the free trade exchange rate over the official rate increased 
from about 30 percent in the early 1990s to 40-50 percent by the late 1990s. The overvalued rupee 
imposed roughly a 20 percent tax on domestic agricultural production (Landes and Gulati 2003). 
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consumers, (2) protect farmers' incomes from price fluctuations, and (3) keep 
the balance of payments in check. 

In the 1990s, however, the policy framework that had kept Indian agri-
culture isolated and rigorously regulated for three decades would change in a 
limited but significant way. 

The Reform Period, 1991 to the Present 

Macroeconomic and Nonagriculture Sector Reforms, 1991—1994 

Starting in 1991, India adopted a series of sweeping macroeconomic and struc-
tural reforms in industry, the exchange rate, and foreign trade and investments 
(World Bank 2003b). The compulsion to reform came as a conditionality of the 
International Monetary Fund (IMF) and the World Bank, which gave India a 
loan to tackle one of the most severe macroeconomic crises in decades affect-
ing the country's fiscal and balance of payment situations. By 1990-91, the 
external position had grown weak and the current account deficit, amounting 
to 3.1 percent of GDP in 1990, had pushed foreign reserves to historic lows of 
U.S.$1.5 billion, enough to finance only a few weeks of imports (Desai 2003). 
Internally, government expenditures, particularly nonplan expenditures financed 
through borrowing, had soared unchecked in the 1980s and had become un-
sustainable by 1990-91. The central fiscal deficit and that of the states together 
added up to 9 percent of GDP, and the short-term debt had grown to an alarm-
ing 146.5 percent of foreign reserves (Srinivasan and Tendulkar 2003). Infla-
tion was in the double digits, and the fear of an imminent devaluation led to a 
flight of capital from the economy. 

Against this backdrop, the government of Narasimha Rao came to power 
in July 1991 and, with Finance Minister Manmohan Singh at the helm, man-
aged to rapidly stabilize the fundamental macroeconomic factors. With a view 
to redressing the fiscal and current account deficits and under IMF condition-
ality, the government agreed to cut expenditures and imports and depreciate 
the nominal exchange rate. As a result, the combined fiscal deficit declined to 
7 percent of GDP by 1992-93 and the BOP current account deficit dove from 
3.2 percent of GDP in 1990 to 0.3 percent in 1991 (Srinivasan and Tendulkar 
2003). Two consecutive devaluations of the rupee, by 22.8 percent and 17.3 per-
cent in 1991 and 1992, respectively, contributed to a further improvement of the 
BOP situation by increasing exports (Srinivasan and Tendulkar 2003). 

It was generally agreed that macroeconomic stabilization was not sustain-
able in the long term without structural adjustments to revive economic growth 
and industrial competitiveness. This was so especially because the pervasive 
regulations and distortions created by the public policies, along with infra-
structure shortcomings, had hindered growth of efficiency in the economy. Thus, 
besides macroeconomic stabilization plans India also adopted an extensive pro-
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gram of longer-term sectoral reforms to liberalize industrial policy and invest-
ment as well as trade and the exchange rate regime. 

In the area of investment, the government relaxed restrictions on domes-
tic investments and raised the limit on equity participation by foreign capital in 
the case of foreign direct investment (Gulati and Mullen 2003). For industry, 
regulations on licensing, barriers to entry, and restrictions on scale expansion 
were relaxed. The number of industries to which entry required government 
approval for security and environmental reasons was drastically reduced, and 
the list of industries reserved for the public sector was trimmed to three: de-
fense, nuclear energy, and railways (Ahluwalia 2002). More recently, the policy 
of reserving some products for small-scale industries, which aimed at protect-
ing employment by fostering labor-intensive industries, was partially reformed 
because it had ended up limiting investment and technological innovation. In 
2001-2, several products including auto components, garments, and shoes were 
excluded from this pool of reserved items (Ahluwalia 2002). 

Fundamental reforms were also carried out in the exchange rate regime. 
After the devaluations, the rupee was made partially convertible on the current 
account in 1993 and the administered system that pegged the rupee to a basket 
of currency was replaced with a managed floating system, giving the market a 
greater role in influencing the exchange rate (Srinivasan and Tendulkar 2003). 
Finally, in the area of trade there was a gradual and substantial reduction in the 
level of import protection, which had been one of the highest among develop-
ing countries. Quantitative restrictions (QRs) on imports were reduced from 93 
to 66 percent of tradable GDP by 1995 (Srinivasan and Tendulkar 2003). The 
weighted average tariff dropped from 72.5 percent in 1991-92 to 24.6 percent 
in 1996-97 (Ahluwalia 2002). Tariffs on industrial goods declined from as high 
as 300 percent for some commodities to a simple average of 30 percent between 
1991 and 2002. 

These policy changes led to a higher rate of economic growth, with GDP 
recording an impressive 6.5 percent per year growth between 1991-92 and 
1996-97 compared to 5.2 percent in the 1980s (Table 2.3). 

Overall, the reforms helped accomplish the shift from a closed to a more 
liberalized and open system. This is reflected in the change of indicators such as 
FDI inflows and the ratio of trade to GDP. From 1990 to 1995, FDI inflows grew 
from 0.07 percent to 0.6 percent of GDP, while imports and exports as a share 
of GDP increased from 17.2 percent to 25.7 percent, as shown in Figure 2.4 
(WDI 2004). The foreign exchange situation improved remarkably, reaching 
U.S.$22.4 billion at the end of 1996 (India, Ministry of Finance, Economic Sur-
vey 1997-98) after rising from U.S.$1.5 billion at the height of the fiscal crisis 
in 1990 (Table 2.1). 

Although the reforms were implemented in off-farm activities, they af-
fected agriculture in at least two important ways (Landes and Gulati 2003). 
First, the higher rate of economic growth and the consequent rise in per capita 
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TABLE 2.3 GDP and growth in India, by sector 

GDP 
(billion rupees, 1993-94 constant prices, factor cost) 

Total Agriculture2 Industry Services 

1950-55 1,505 867 166 471 
1956-60 1,802 982 223 595 
1961-65 2,218 1,110 321 786 
1966-70 2,560 1,162 405 993 
1971-75 3,042 1,345 498 1,199 
1976-80 3,671 1,514 640 1,509 
1981-85 4,456 1,723 831 1,903 
1986-90 5,757 1,961 1,182 2,614 
1991-95 7,504 2,342 1,603 3,559 
1996-2000 10,235 2,741 2,294 5,200 
2001-4 13,023 2,991 2,839 7,193 
Annual growth rate (%) b 

Prereform period 
1950-51 to 1959-60 3.62 2.68 5.81 4.43 
1960-61 to 1969-70 3.23 1.50 5.03 4.81 
1970-71 to 1979-80 3.39 1.72 4.95 4.33 
1980-81 to 1989-90 5.24 2.91 7.26 6.26 
1950-51 to 1990-91 3.76 2.32 5.42 4.78 
Reform period 
1991-92 to 1996-97 6.52 4.10 8.65 7.05 
1997-98 to 2003^1 5.37 2.01 4.90 7.10 
1991-92 to 2003-4 5.91 2.67 6.09 7.52 

SOURCES : India, CSO (2004); India, RBI (2003). 

NOTE : Values are simple averages for the time periods indicated. 

Agricultural GDP includes farming and allied sectors (fishery and forestry). 
bGrowth rates are calculated by fitting a linear regression trend line to the logarithmic annual values. 

incomes resulting from the 1991-93 reforms had a significant impact on food 
demand. Higher per capita incomes, growing at 4.5 percent per annum in this 
phase as opposed to 3.6 percent in the 1980s (WDI 2004), led to the diversifi-
cation of food demand into nonfoodgrain crops such as fruits and vegetables, 
as well as meat—mainly poultry—and dairy products. Second, the lowering 
of industrial protection significantly improved the incentive framework for the 
sector through improvement in the domestic TOT between agricultural and in-
dustrial prices, which rose from 0.9 to 1.2 between 1991 and 2000, as shown in 
Figure 2.5. 

Improved TOT for agriculture in turn resulted in an increase in the profit-
ability of the primary sector relative to industry and led to an increase in private 
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FIGURE 2.4 Share of trade and agricultural trade in GDP in China and India 
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investments, which are now double the public investment in agriculture. These 
were increasingly directed to the production of horticultural produce, poultry, 
fish, milk, and eggs in response to booming consumer demand for these high-
value agricultural products, leading to a remarkable growth in output of these 
commodities during the 1990s relative to the previous decade (WDI 2004). 

As a result of these developments, agricultural GDP went up from 3 per-
cent in the 1980s to 4.1 percent in the aftermath of reforms between 1991 and 
1996 (Datanet India Pvt. Ltd. 2006). However, the higher growth rates did not 
initially translate into a significant decline in rural poverty, which actually in-
creased during 1991-92, reaching a peak of nearly 43.5 percent in 1992 (Datanet 
India Pvt. Ltd. 2006). It declined thereafter, fluctuating at the prereform level of 
35-39 percent by the mid-1990s. Factors contributing to the lack of poverty re-
duction included the fiscal contraction imposed by macroeconomic stabilization 
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F I G U R E 2.5 Terms o f trade and gross agricultural capital formation in India 
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and the concentration of growth in the off-farm sector (Waldman 2003). Espe-
cially in services, the partial liberalization of financial and investment policies in 
the early 1990s meant that poorer areas with lower levels of human development 
and infrastructure found it difficult to switch from farm to rural nonfarm activi-
ties and thus could not benefit much from the reform-induced growth. The dif-
ference between richer and poorer areas in the capacity of the off-farm activities 
to create employment also implied an increase in both urban and rural inequal-
ity, with the Gini coefficient measuring 0.38 in 1997 (World Bank 2003a).16 

Agricultural Reforms at the Border, 1994-1998 

While the 1991 reforms had been restricted to nonagricultural activities, the 
signing of the Uruguay Round Agreement on Agriculture (URAA) under the 
WTO in 1994 officially extended the reform wave to agriculture, albeit limited 
to the area of trade. The changes were at first contained because there were 
not many disciplinary prescriptions for India under the URAA. In effect, of the 
three areas addressed by the URAA, domestic support, export subsidies, and 
market access, WTO commitments affected India only in the last category 
(Gulati and Kelley 1999). India was exempted from reducing domestic support 
because its aggregate measure of support, accounting for the impact of trade 
policy distortions in favor of domestic prices, was below 10 percent of the value 
of production, which was the prescribed minimum threshold for developing 
countries. Input and food subsidies were notified as support to resource-poor 

16. The Gini coefficient declined to 0.31 in the early 1990s, but increased in the second half 
of the decade, reaching 0.38 in 1997 (the last year for which data from the World Bank are available). 
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farmers and as domestic food aid and were not subject to reduction. India was 
exempted on the export subsidy front, too, because it had none. 

With regard to market access, India had been allowed by the WTO to main-
tain QRs on imports to manage the problems in the country's BOR However, 
after the launch of the 1991 trade reforms and the improvement in the BOP by 
the mid-1990s, the QRs were no longer justifiable. Still, their abolition was 
very slow for fear of a surge in imports and was completed only in April 2001 
(Gulati and Mullen 2003). 1 7 Even then, a special Standing Group of ministries 
was set up to monitor trade imports of 300 "sensitive" items, two-thirds of 
which were farm products (Gulati and Mullen 2003). There was also an em-
phasis on nontariff barriers, because the 2001 budget put an emphasis on en-
forcing the sanitary, quality, and labeling requirements of existing legislation in 
these areas. 

Anticipating the phasing out of import restrictions, India bound tariffs at 
high levels (100 percent for commodities, 150 percent for processed products, 
and 300 percent for edible oils), including products like some cereals and dairy 
products they had previously set at zero due to the existence of QRs (Gulati 
and Mullen 2003). The structure that emerged from the URAA was character-
ized by a wide gap between bound and applied tariffs, which were 115 percent 
(simple average) and 35 percent, respectively, as of April 2002 (Gulati and 
Mullen 2003). 1 8 There was a general reduction of applied average agricultural 
tariffs, and some key commodities were opened up for imports. In 1994, im-
ports of oilseeds were allowed, a sector that had until then been highly pro-
tected, with domestic prices up to 60 percent higher than world prices (Gulati 
and Kelley 1999). Wheat imports were also opened up at zero import duty in 
1996. 1 9 Other interventions included the gradual breakup of the agricultural 
import monopoly by state trading agencies, which by 2002 was limited to a few 
commodities such as copra, coconut, and cereals. 

On the export side, reforms included elimination of minimum export 
prices, increase in credit lines for exports, setting up of special agricultural ex-
port zones, elimination of export quotas except for a few commodities (includ-
ing onions, paddy, rice bran, and some seeds), and reduction in the number of 
products canalized by the state agencies (Gulati and Kelley 1999). In 1994-95 
the government opened up the export of major foodgrains, first rice and then 
wheat a year later, which led to a dramatic growth in exports of these two staples. 

17. The abolition of QRs in 2001 was forced on India by the ruling of the WTO dispute set-
tlement body following complaints by trading partners, particularly the United States, about India's 
slow pace of improving market access. 

18. This gap between actual and bound rates was motivated by the fact that the reduction 
commitments under the URAA applied only to the latter. 

19. Gulati and Mullen 2003. This policy change was meant to benefit roller flour mills in 
southern India, which had been complaining about the constraints they faced in procuring wheat 
from northern states. 
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Rice exports soared, from less than 1 mt to 5 mt in 1995-96, making India the 
second largest rice exporter that year. Wheat exports grew from 87,000 tons in 
1994 to 1.1 mt in 1996. However, although these measures ensured a more 
liberal agricultural trade environment than in the past, the policy was still un-
der government control and kept changing from year to year. The Ministry of 
Commerce, for instance, claimed the authority to impose or withdraw export 
restrictions to ensure an "adequate" domestic supply of key products at "rea-
sonable" prices (Gulati and Mullen 2003). 

Thus, the path to agricultural trade liberalization was not smooth, which 
came to be reflected in the changes in trade flows of India's primary com-
modities. The reform process was held back by circumstances related to the 
international market as well as the effect of reversals in domestic agricultural 
policies in response to the changing world market (Gulati and Mullen 2003). 
The limited adjustments that the URAA entailed and the prevalence of high 
world prices in 1995-97 meant that despite the initial trade reforms, agricul-
tural imports were not large enough to generate concern. However, following 
the Asian financial crisis in June 1997, which hit import demand from Asia, 
there was a crash in the international prices of major agricultural commodities 
(IMF 2004). 2 0 This triggered an abrupt increase in imports, especially of edible 
oils and wheat, and the government was compelled to implement considerable 
reversals in the new trade policies. Pressured by domestic producers, the gov-
ernment reinstated barriers that were as high as 50 percent in the case of wheat 
in 1999 and up to 75 percent for edible oils by 2002 (Gulati and Mullen 2003). 

Even the export side was affected by the negative consequences of the 
falling world prices, as is particularly clear from the changes in rice trade flows 
after 1998 (Gulati and Narayanan 2002a). The announced world rice price 
index dropped from 155 in 1997 to 135 in 1998 and further to 82 in 1999 
(USDA 2001). Thus, after a peak of 5 mt recorded in 1998, rice exports fell to 
1.5-2.5 mt in subsequent years (Gulati and Mullen 2003). The downward trend 
in the world rice price was believed to have been strengthened by domestic sup-
port policies in developed countries, which made their farmers artificially com-
petitive and diverted the burden of adjustment to low international prices for 
Asian rice exporters, including India (Gulati and Narayanan 2002a). 

The domestic support price and buffer stock policies also helped blunt the 
competitive edge of India's rice and wheat exports. The rising MSPs paid to 
compensate farmers for the decreasing international prices in the second half 
of the 1990s resulted in a huge buildup of public stocks, reaching an all-time 
high of 60 mt in 2001 against a norm of 24 mt (Hoda and Gulati 2003). Rising 
domestic MSPs against the backdrop of falling world prices in the late 1990s 

20. As an indication of drastic drop in international prices, the IMF index of market prices 
of food (1995 = 100) fell to 77.6 by 1999 and then recovered slightly, reaching 81.4 by 2002. 
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made grain exports less competitive, so to boost exports and get rid of stocks 
that were getting too unwieldy and expensive to maintain, the government in-
troduced subsidies on freight and stock holding consisting of the sale of food-
grains to traders at concessional rates in 2000-2001. This protective measure 
raised exports of rice and wheat from 2.1 mt in 2000-2001 to 6.7 mt by Octo-
ber 2002. 2 1 The domestic situation of growing stocks also justified the protec-
tive measures, because it was paradoxical to have huge grain imports coming 
in while there was an oversupply from domestic sources. 

Stagnation in public investment in the sector during the 1990s and the un-
favorable international circumstances are regarded as factors contributing to the 
weakening of India's agricultural and overall economic performance after 
1997. In fact, the country's agricultural GDP and total GDP declined to 2 per-
cent and 5.4 percent per annum, respectively, between 1997 and 2003 as opposed 
to 4.1 percent and 6.5 percent during the early postreform phase (1991-96). It 
appears, therefore, that there were two distinct stages in postreform Indian agri-
cultural and the country's overall economic performance: the first, between 1991 
and 1996, which saw higher growth rates of total and agricultural GDP, and 
the second, between 1997 and 2003, which saw a deceleration in the pace of 
growth. Despite this decrease, official estimates found urban and rural poverty 
declining significantly, from 3 5 percent in 1993-94 to 26 percent in 1999-2000, 
although this figure is debated 2 2 

Agricultural Reforms behind the Border, 1998 to the Present: 
A Lagged Response 

Compared to reforms on the external front, agricultural reforms in the domestic 
arena lagged behind. The old support framework with its three main policy inter-
ventions—the MSP to ensure remunerative prices to farmers, input subsidies, 
and the PDS—remained largely unaffected by the changes in the 1990s, ex-
cept for the PDS, which underwent some targeting modifications in 1997. 

Obstacles in the political economy held up efforts by the government to 
move forward with reforms at home, with pressures from constituencies that 
were major beneficiaries of the old support system hindering attempts to con-
tain the increasing MSPs and subsidies (Landes and Gulati 2003). By the late 

21. The new subsidy policy did not incur censorship under the URAA because the gov-
ernment availed itself of Article 9.4 of the agreement, which exempts developing countries from 
reduction commitments with regard to export marketing and freight costs. 

22. Some argue that poverty dropped more rapidly in the 1990s than in previous periods 
(Bhalla 2003), while others argue that poverty reduction was more sluggish in the 1990s (Sen 1996; 
Jha 2000; Ravallion 2003). The controversy over actual poverty trends is partly related to modifi-
cations in the methodology used for the 55th NSS round (India, Ministry of Statistics and Program 
Implementation, 2000). The 55th round used differentiated recalls of food consumption (weekly, 
monthly, and yearly recalls for different items) as opposed to the exclusively monthly recalls of the 
past surveys. 
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1990s, these accounted for 2 percent of GDP, 10 percent of agricultural GDP, 
and a third of the federal fiscal deficit (Gulati and Narayanan 2003). Lavish 
MSPs paid to producers encouraged excessive grain procurement and stocks, 
resulting in higher storage and transport costs for the government. Increasing 
the handling cost of the stockpiles in turn forced a rise in PDS prices, which 
hit the poorer consumers. Rising subsidies on fertilizers, power, and water lim-
ited the scope for productive rural investments, while low user charges encour-
aged wasteful use of resources and led to environmental externalities (e.g., soil 
degradation, water salinization, and groundwater depletion). 

To address these concerns and extend the reforms to the domestic arena, 
more than 10 high-level government committees were set up starting in 1998 
(Gulati and Mullen 2003). Their reports emphasized the need for implement-
ing reforms, particularly in the three " I " areas—institutions, investments, and 
incentives—basically calling for the rationalization of markets, agricultural 
prices, and input subsidies. 

Regarding incentives, the government enacted some limited changes in the 
area of agricultural marketing to reduce the scope of obsolete legislation and 
thereby improve the environment for private investment. Starting in 2002, the 
government lifted several restrictions contemplated under the Essential Com-
modities Act of 1955, which was originally meant to prevent fluctuations in 
prices and supplies that could result from movement of agricultural produce 
from surplus to food shortage areas (Gulati and Mullen 2003). The act imposed 
controls on the storage, trading, and movement of farm products, leading to 
market fragmentation and limiting private investment in these activities. Re-
forms involved the temporary removal of these restrictions for major agricul-
tural commodities such as wheat, rice, coarse grains, and edible oils (Landes 
and Gulati 2003). This intervention is expected to allow the development of a 
single large market for agricultural produce and give new impetus to private 
trade and investment, which were highly constrained by the parastatal monopoly 
in agricultural marketing operations (Vyas and Ke 2004). 

Licensing requirements and much-criticized plant scale restrictions were 
abolished for the main food processing activities, paving the way for the growth 
of agribusiness (Ahluwalia 2002; Landes and Gulati 2003). Against the back-
drop of booming milk production, the Milk and Milk Products Order was re-
formed to allow large-scale investments in the expansion of processing capacity. 
Further, restrictions were removed on risk management financial instruments 
such as futures trading on several commodities, including wheat, rice, pulses, 
and oil seeds. 

At present there are proposals for the reform of regulations by the Agri-
cultural Produce Marketing Committee, including reform of the requirement 
that agricultural sales occur only in regulated markets, which hinders private 
investment, and development of a modern vertically integrated marketing chain 
between producers, traders, and consumers (Landes and Gulati 2003). Other 
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reforms under consideration are legal changes in land laws to facilitate land 
leasing, in contract farming to encourage market integration, and in food safety 
laws to align them to international standards and spur exports (Landes and 
Gulati 2003). 

With regard to input subsidies, some reforms were attempted in the late 
1990s in the area of fertilizers. But these were limited in scope because of the 
resistance to any price increase by both farmers and the domestic fertilizer in-
dustry, which together make up a broad constituency opposing reforms (Gulati 
and Narayanan 2003). In 1989-90, immediately before the launch of reforms, 
the subsidy bill for fertilizers reached a peak of 1.11 percent of GDP, having 
risen from 0.26 percent in 1981-82. By 1999-2000 it had gone up to nearly Rs. 
132 billion, a tenfold increase over the past 20 years (in constant 1981-82 
prices). Only very recently were steps taken to reform urea pricing, but imports 
remain restricted and canalized through state trading agencies. Based on the 
recommendations of the 2000 Expenditure Reforms Commission, there are plans 
to gradually increase urea prices by phasing out the retention price scheme over 
six years (Gulati and Narayanan 2003). 

In the area of investment, the committees wanted public spending stepped 
up in rural areas for their long-term impacts on growth. Despite the increase in 
private investment in the 1990s, total investment in agriculture was low, at 1.6 
percent of GDP at the end of the decade, primarily because of the stagnation 
in the public investment component (Gulati and Bathla 2002). Increased spend-
ing on input subsidies and other domestic support policies (the MSP and PDS) 
had the effect of crowding out rural public investment,23 and some have linked 
this to the stagnation of public gross capital formation and total factor pro-
ductivity during the 1990s relative to the 1980s. Given the role of public in-
vestments and public goods in improving the investment climate through their 
potential to induce private investment, some of the committees recommended 
higher government spending on irrigation, rural electrification, and rural roads 
to foster incentives for the private sector to invest more in agricultural diversi-
fication, marketing infrastructure (storage and processing), input supply, ex-
tension, and power. 

Finally, institutional reforms were recommended in three areas: (1) pro-
viding safety nets, (2) enforcing regulations and food standards, and (3) ensur-
ing the transparency and efficiency of government operations with reference to 
parastatals (e.g., the FCI) and nontradable inputs such as power and irrigation 
(Gulati, Pursell, and Mullen 2003). The power sector is in a critical situation, 
plagued by operational inefficiencies and deficient revenue collection. The 
quality of the services provided by power suppliers such as the state electricity 

23. During 1980-90, the share of factor subsidies in total revenue expenditure expanded from 
44 to 83 percent, with a parallel decrease over time in the share of capital expenditures for long-
term capital investments (Smith and Urey 2002; Fan, Thorat, and Rao 2004). 
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boards deteriorated over time due to widespread power losses and undercharg-
ing for consumption, which does not even cover the operating costs. However, 
some institutional reform measures were taken in the Indian water sector to 
improve water use efficiency during the 1990s through a community-based 
approach leading to the introduction of watershed development programs, water 
user associations, and participatory irrigation management programs. 

To summarize, there is a large unfinished agenda in India's domestic arena. 
As a result of the post-1991 policy changes, the two major constraints of the 
prereform period, foodgrain shortages and low levels of foreign exchange, have 
been removed and the country is in a comfortable position on both these counts. 
But the lack of reforms in the areas of infrastructure, domestic marketing, and 
investments has been seen as one of the main reasons for the slowdown in both 
agricultural GDP and total GDP after 1997. Until now, the impact of reforms 
outside agriculture has been more prominent, but in the future, changes in do-
mestic agricultural policy in the three interrelated areas of incentives, invest-
ment, and institutions wil l be increasingly important (Srinivasan 2003b). Further 
steps to stimulate strong agricultural growth must include improvements in 
education and greater emphasis on growing high-value agricultural goods like 
fruits and vegetables instead of only cereals. 

A Comparative Summary 

When India and China emerged as new states in the middle of the past century, 
they shared many features. Both their economies were in bad shape, with low 
per capita income and widespread poverty, although China was worse off than 
India in 1950. From the 1950s until the late 1970s, both countries implemented 
somewhat similar economic development policies inspired by the socialist model. 
They adopted economic planning, although under different models, namely a 
mixed economy in India and a command economy in China. Both adopted 
strategies of heavy industrialization and self-sufficiency in food production and 
thus subjected agriculture to a panoply of controls to ensure the availability of 
inexpensive food and inputs for urban development. Both countries chose the 
industrialization path of import substitution, which led to an autarkic and anti-
export policy environment and, overall, gave them an "antiforeign" economic out-
look. And both revised and even reversed many of their strategies after a while. 

China's reforms began in the late 1970s, while India's started in the 1990s. 
In the past thirty years, both countries have made remarkable progress, but 
China, to everybody's surprise, has covered considerable ground and more than 
caught up with India despite the fact that the latter had better "capitalist infra-
structure and commercial culture" (Desai 2003) at the outset of reforms. The 
truth is that in China, a series of prereform policies and institutions covered a 
great deal of ground, leading it to catch up as well as laying the foundation for 
sustained growth once reforms were launched. 
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A number of factors help explain the difference in the countries' growth out-
comes during the prereform era. The collectives in China proved a powerful 
mechanism for resource mobilization, supported by a high level of national sav-
ings, 30—40 percent of GDP, which throughout the prereform period and after was 
consistently higher than the 20 percent in India (WDI 2003). The commune sys-
tem, with its focus on universal health and education, ensured better health and 
literacy for the rural population. Further, the establishment of TVEs laid the foun-
dation for the rapid growth of the RNF. While the green revolution in India did 
dramatically increase its efficiency in grain production, China has traditionally 
(since the 1960s) enjoyed much higher grain yields. It is important to also note 
that between 1952 and 1977, the Chinese population growth rate was around 2 
percent per annum and its GDP growth rate 5.4 percent per year, which left more 
resources for growth in income per capita at 3.4 percent per year. On the other 
hand, in India, until the 1980s the GDP growth rate was 3.0-3.5 percent, while 
its population growth rate was roughly 2 percent, which resulted in a lower rate 
of growth of per capita income of 1.0-1.5 percent per annum (Datanet India Pvt. 
Ltd. 2006). However, a pertinent issue in China is the growing ratio of aged de-
pendents, which has both economic and social implications for the future. 

With the launch of reforms, both countries made substantial progress in 
increasing the role of markets in the allocation of resources and the degree of 
openness of the economy, as reflected in the change in FDI inflows and major 
trade indicators. However, China pursued more aggressive "open door" policies 
in investments and trade. In 2001 the share of agricultural trade in agricultural 
GDP was 17 percent in China and 9 percent in India (FAOSTAT 2004). This 
implies that agricultural liberalization was deeper in China and that the goal of 
self-sufficiency as a prerequisite for food security was abandoned. By contrast, 
India is reluctant to let go of the self-sufficiency motif and reform policies that 
have helped ensure its food security in the past three decades, including MSPs, 
input subsidies, and the PDS. Finally, continued emphasis on education, high 
levels of savings, and the development of rural off-farm activities were other 
major points of difference between the two countries. 

As a result of the structural adjustment in marketing and trade over the past 
few decades, the primary sector's contribution to the economy has progressively 
shrunk in both countries (Figure 2.6). 

In India, the initial fiscal discipline and sectoral reforms in industry, trade, 
and exports had the effect of improving exports and investments in both agri-
cultural and nonagricultural areas and thus spurring growth. Yet, starting in 
1996-97, the effect of these policies began to fade as a mix of factors helped 
blunt the impact and continuation of reforms. At the same time, trade reforms 
opened up the economic environment, revealing the lack of efficiency and com-
petitiveness caused by stagnation in public investments, infrastructure bottle-
necks, and the lack of reform of the institutional and incentive environment of 
input supply and agricultural subsidies. 
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F I G U R E 2.6 Sectoral shares in GDP in China and India 

SOURCES: Calculations based on India. RBI (2003), and NBS, China Statistical Yearbook, 2003. 

On the other hand, China, whose success was propelled by the decollec-
tivization of agriculture, pro-market reforms, and dismantling of state planning 
and monopolies, as well as implementation of policies favorable to human cap-
ital formation and rural off-farm activities, will now have to come to terms with 
the issues of rising income inequality and the sustainability of the current pace 
of economic growth. These issues are analyzed more extensively in the subse-
quent chapters. 



PART I I 

Access to Land, Health, and 
Education: Initial Conditions 
and Reforms 

An overview of the economic and social progress achieved by China and India 
in the past half century was provided in the previous section. It painted a broad 
picture of the reform paths followed, particularly in the rural sector, and the dif-
ferent development outcomes in the two countries. 

In this part of the book, which comprises Chapters 3-5, we delve deeper 
into the two fundamental factors: access to land and human capital. It is gener-
ally believed that i f more equitable land distribution and an advanced state of 
human capital are provided as initial conditions, reforms are likely to promote 
faster growth and poverty reduction. 

Chapters 3 and 4 provide (1) an overview of the changes in land policy, 
tenure, and institutions in China and India; (2) insight into the impacts and 
consequences of these changes with regard to equity, efficiency, agricultural 
productivity, and poverty; and (3) suggestions for future strategies and policies. 

The analysis of the experience in the two countries supports the hypothe-
sis that agriculture-led reforms can accelerate growth and make a profound dent 
on poverty. While in both cases reforms aimed to give "land to the tiller," the 
reform trajectories differed in significant ways. The Chinese process showed 
more volatility due to repeated changes in direction, from family farming to 
collectivization, then back again to family farming with restricted land rights. 
However, the centralized system of policymaking and implementation in China 
ensured uniform implementation and therefore successful pursuit of the re-
form's equity aspect. India, on the other hand, moved only in one direction— 
toward the abolishment of landlordism—but the process was slow and showed 
great regional variation because land reforms were the responsibility of indi-
vidual states and landlord-dominated state legislatures. Land reforms, therefore, 
led to different outcomes in states with the landholding structure dominated 
by marginal (up to 1 ha) and small-sized (up to 2 ha) farms resulting from high 
population/land ratios, as in China 

It is debated in both the countries whether the small size of land units is a 
disincentive to investments and an obstacle to increasing agricultural produc-
tivity and competitiveness. Belief in an inverse relationship between farm size 
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and productivity seemed to hold sway in both China and India, but it has weak-
ened over time with technological changes and growing capital intensity in 
production. Thus, the question is whether the notion of "small is beautiful" still 
applies in the present-day context of the increasingly liberalized policy envi-
ronment promoted under the WTO framework. Liberalization of land markets 
remains a major area of debate and future reform in both China and India. 

Tenure security has been greater in India due to regulation of rent and re-
cording of tenancy. In China, the frequent reallocations of village land to equal-
ize landholdings between villagers has undermined tenancy rights, although 
the 2003 Chinese Agricultural Lease Law marked an improvement in this regard. 
What has been the impact of tenure security on investments by farmers? The 
experiences in the two countries lead to a somewhat surprising answer: there 
is no unequivocal relationship between investments and securer tenure, because 
other factors such as access to credit, absenteeism, or level of returns from rental 
income equally determine investment decisions. 

In China, land was distributed evenly among rural households and there 
were virtually no landless people, although the recent move toward individu-
alization of land rights may increase the polarization of land distribution. In 
India, land concentration has been higher, with 10 percent of rural households 
still landless in 1999-2000. In 1991-92, marginal landholdings (less than 1 ha) 
accounted for 63 percent of holdings but only 16 percent of operated area. Ef-
forts to eradicate landlessness were less effective in India because various in-
terest groups impeded the implementation of reforms. However, improved tenure 
security had some antipoverty effect given the tenants' improved claims to re-
turns from land and investments (Besley and Burgess 2000). 

It is clear that the "redistributive ethos" and vision of an egalitarian soci-
ety that shaped Chinese land institutions guided health and education policies 
in the prereform period, although there was a considerable gap in opportunities 
between rural and urban areas. This egalitarian philosophy, supported by strong 
political wi l l and the effective operational arm of the collective system, was 
vital in determining success in the social sector. Social sector spending was sus-
tained over time, which addressed the problem of long gestation lags before 
investments could translate into improved human indicators. 

In India, a similar commitment to improve rural literacy and health was 
not accompanied by comparable political wi l l and implementation. As a result, 
although attainments in human development have steadily increased since the 
1960s, they are relatively less impressive than the results achieved in China. 

It is argued that better achievements in literacy and health resulting from 
the prereform policies gave China an edge over India at the start of reforms. 
However, the critical question is whether these outcomes are sustainable in the 
future given that the market- and profit-oriented approach of reforms implied 
relinquishing the egalitarian approach and resulted in a decline of public financ-
ing and increased privatization of social sector services. Further, is China's 
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success in the social areas to be emulated when viewed in the light of a more 
comprehensive notion of human development that values not only the final out-
comes of policies but also the way in which these are achieved? The compre-
hensive view sees the merits of a policy framework that provides freedom of 
choice, accountability, and transparency in the pursuit of better results. These 
factors can explain, for instance, why India never suffered famines of the grav-
ity experienced by China during the reform period. 

Chapter 5 gives a deeper view of the transformations in the Chinese rural 
healthcare system with regard to coverage, delivery, and financing. It highlights 
the subtleties in societal and household structures (and therefore of social sec-
tor interventions) and challenges the current trend of believing that the market 
can provide greater efficiency in the rural health sector, discussing in greater 
detail the replacement of the Chinese egalitarian guiding principle by a pro-
market and profit orientation. Suggestions for future direction and strategy are 
based on household-level study and analysis. 





3 The Chinese Land Tenure System: 
Practice and Perspectives 

Y A N G Y A O 

With barely a tenth of a hectare of arable land available per capita, China is one 
of the most land-scarce countries in the world. As a result, the struggle for land 
has never stopped. Indeed, turbulent change in the land tenure system has been 
one of the most recurrent themes in the history of China in the past half century. 

Thorough land reform in the early 1950s made China's small landholding 
system even more egalitarian. This reform, although violent and in many cases 
bloody, substantially increased agricultural productivity. Although the subse-
quent collectivization during the Great Leap Forward of 1958 led to an unprece-
dented famine that killed around 30 million people in three years, the commune 
system, with some changes, remained in place for about 20 years thereafter. 
Although the growth of Chinese agriculture in this period did not fall short of 
the international average, the commune system failed to improve the living stan-
dard of China's rural population and seriously deprived them of many basic eco-
nomic and political liberties. 

It is not surprising, then, that economic reform started in the rural areas 
in 1978 after the Cultural Revolution. While the village collective was still the 
legal owner of the land, reform restored family farming and established farm 
households as the sole residual claimants of land. The reform was a great suc-
cess initially, and by 1984 China began to harvest considerable grain surpluses. 
However, by the end of the 1980s the growth of Chinese agriculture had slowed 
down considerably and the drawbacks of the mixed land tenure system began 
to appear. The wheel almost turned full circle with the Agricultural Lease Law 
that came into force on March 1, 2003, marking a significant step toward de 
facto private land ownership in China. 

In this chapter we provide a review of the 50-year history of the Chinese 
land tenure system, focusing on the past 20 years. We discuss at length some of 
the major factors affecting agricultural productivity, including tenure security, 
land market, and farm size. Next we discuss the role of land tenure in farmers' 
welfare. Finally, we analyze the relationship between land tenure and rural 
politics and how this led to the Agricultural Lease Law and also provide an 
assessment of the new law's implications for rural China. The study does not 
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attempt to provide a complete review of Chinese land tenure history, but rather 
highlights the issues and policy alternatives aimed at resolving them. 

The Chinese Land Tenure System in the Planning Era 

A thorough land reform process began in 1949 as soon as the Chinese Com-
munist Party (CCP) assumed power in Mainland China and was completed by 
1953. Land was confiscated from landlords and rich farmers and given freely to 
poor farmers.1 As a result, landholdings moved toward completely egalitarian 
distribution. For example, a large survey found that the average farm size after 
the land reform was between 0.74 and 1.6 hectares (ha) (Bo 1992). The mar-
ginal effect of the land reform was substantial in terms of economic efficiency, 
because grain output increased dramatically in the first years of land reform.2 

However, polarization began to emerge as soon as the land reform was 
complete. Even the government found it increasingly difficult to purchase 
grains and feared that the lack of an inexpensive grain supply might halt in-
dustrialization, which the Chinese leaders saw as the most important force for 
modernizing China (Bo 1992). As a result, agricultural cooperatives were in-
creasingly encouraged. By 1956, almost all farm households had joined the 
advanced cooperatives in which a group of households pooled their land, pro-
duction tools, and draft animals and were remunerated only by their labor in-
puts. While in theory they had the option to leave the cooperative, it was rarely 
allowed in practice (Kung 1993). 

The collectivization movement reached its peak in 1958, when all the co-
operatives were consolidated and turned into large communes. History records 
1958 as a year of extreme collective hysteria and irrationality in China. The 
Great Leap Forward set the goal for China of overtaking the United Kingdom 
in steel production in one year (Bo 1992), and the entire country was mobilized 
for producing steel. The CCP encouraged the people to think that the dream of 

1. Land reform actually started earlier than 1949 in communist-occupied areas. In May 
1946, the CCP Central Committee issued what is now called the May Fourth Directive to call for 
land reforms. The initial policy was to compensate landlords with land bonds that would be financed 
over a long period annually by farmers who received land. However, the subsequent civil war in-
terrupted this policy, and confiscation became a major tool to help boost poor farmers' support of 
the communists (Luo 2005). 

2. Many landlords were killed because of their resistance to the reform. The massive killing 
was avoided in Taiwan and Japan by compensating landlords. The Taiwanese experience was more 
successful than the Japanese due to the use of different compensation mechanisms. In Japan land-
lords were bought out in yen, which promptly declined in value through inflation, leaving many of 
them stranded, too old to go back to work, and unable to live on the pittance inflation left them. In 
Taiwan the landlords were compensated in New Taiwan (NT) dollars, but the compensation con-
tracts were tied to a commodity base. The annual payment was computed in terms of the number 
of NT dollars required to buy a certain quantity of rice or sweetpotatoes. This made the payment 
reasonably inflation proof. See Cheng (1961). 
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communism, which for most people meant "two-story houses, electric light 
bulbs, and telephones," would come true overnight. People began to erect brick 
and mud-built furnaces to produce steel. In the meantime, rural households be-
gan to dine in the communal dining halls, and household cooking became un-
necessary and prohibited. In the countryside, people were mobilized to build 
reservoirs and other irrigation facilities as well. 

Contrary to facts, 1958 was portrayed as a year of bumper harvests. Ex-
aggeration of agricultural outputs was effectively the rule of the game, and re-
ports of harvests of a dozen tons per mu of land (one-fifteenth of a hectare) 
frequently appeared in newspapers. The communal dining system destroyed 
the saving habit ingrained in the Chinese, and wasteful consumption prevailed 
(Chang and Wen 1998). 

The result of the Great Leap Forward and communization was an un-
precedented disaster: around 30 million people died of starvation in the sub-
sequent three years. Following Lin's seminal paper (1990), stream of studies 
offered diverse explanations of the reasons for the Great Famine.3 While a sum-
mary of these studies is beyond the scope of this chapter, explanations related 
to the nature of the commune system are worth mentioning. 

In his 1990 paper, Lin ascribes the cause of the famine to the lack of the 
commune's right to exit. He provides a verbal model to show that the lack of 
the right to exit leads to a serious free-riding problem in the commune system, 
resulting in a sharp decline of agricultural output. This argument is criticized 
by Dong and Dow (1993), who argue that the absence of this right could have 
led to more cooperation inside the commune, just as people in a lifeboat with-
out the option to escape individually decide that it is better to cooperate with 
others. The general opinion is that it is unlikely that the lack of the right to exit 
could alone have led to a staggering famine that took millions of lives in a very 
short time (Kung 1993; Liu 1993) and that multiple factors had more likely been 
the trigger. 

However, the decline in the long-term efficiency of the communes is in-
disputable. Some authors attribute the failure of the communes to their i l l -
defined remuneration system. Putterman (1993) believes that the work-point 
system did not reflect the true contribution of each individual. Others are more 
critical of the general nature of the commune system, especially its strong ten-
dency to induce opportunistic behavior that is detrimental to group efficiency. 
This was best demonstrated in Xiaogang, a village that has become a symbol 
of the decollectivization movement after the Cultural Revolution. Before 1978, 
a large percentage of Xiaogang's residents went all over the country to beg for 
food. One winter night in 1977, a dozen farmers gathered in the house of the 

3. The Journal of Comparative Economics and China Economic Review each published a 
special volume (in 1993 and 1998, respectively) on the causes of the Great Famine. 
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village team leader and decided to give up collective farming even though it was 
a serious offense and the leader could be sent to jai l i f detected. In 1978, the 
first year of the return to family farming, Xiaogang produced enough grain to 
feed the whole village. The only explanation is that the people of Xiaogang 
preferred to beg than to work together; in other words, working together had 
such serious problems that the gains from it were less than those from begging. 

However, it would also be a mistake to deny the achievements of the com-
mune system, which granted the state the power to mobilize large amounts of 
resources and people to engage in irrigation and social projects. In most parts 
of China today, farmers still rely on the irrigation facilities built in the collec-
tive era. In addition, we saw a dramatic decrease in China's rural illiteracy rate 
and an increase in life expectancy during the period of communes. A basic 
cooperative healthcare system was established and covered almost the entire 
rural population. Although its cost-effectiveness can be debated, the system un-
deniably contributed to the improved health conditions in rural China. In com-
paring China and India, Sen (1998) argues that China's population was better 
educated and healthier at the outset of the reform, which gave China a lead over 
India in terms of preparation for economic growth. 

A balanced view could be achieved by weighing the commune's achieve-
ments against its costs. While the gains were substantial, the costs were also im-
mense, with significant loss of economic efficiency and immense deprivation 
for farmers. Under the commune system, farmers were bound to the land by the 
household registration system; they could not move to the city, even temporar-
ily, nor could they move to another village. They were forced to work together, 
but could not choose what to plant on their land and had to sell all their surplus 
grains to the state. A large amount of their surplus was transferred to the city 
through the "price scissors." When Sen emphasizes the achievements of the col-
lective period, he is defending the values that are embedded in those achieve-
ments rather than the commune system itself. It is important to understand and 
appreciate this when we evaluate China's current land tenure system. 

The "Two-Tier" Land Tenure System in the Reform Period 

The establishment of the two-tier system known as the Household Responsi-
bility System (HRS) was not realized overnight.4 At that time, the Chinese 
economy was on the verge of collapse. Spontaneous breakup of collective farm-

4. The term Household Responsibility System was used to avoid using nonsocialist terms 
such as family farming. The term emphasizes that the responsibility for taking care of the land had 
shifted from the village or the state to individual households. The terms two-tier system and HRS 
are used here synonymously. The term two-tier system was. first introduced by Dong (1996). 
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ing started in 1976, toward the later years of the Cultural Revolution. In the 
countryside, chronic famine was evident. Farmers were fed up with collective 
farming, and many of them chose to leave their home villages. Beggars became 
a serious social problem. Following Xiaogang, many villages in Anhui province 
(where Xiaogang is located) began to adopt individual or group farming. The 
party secretary of the province at that time, Wang Li , encouraged this movement 
and endured strong pressures from the central government. 

Following the changes in Anhui province, Zhao Ziyang, party secretary 
of Sichuan province, also introduced individual and group farming into his 
province. Sichuan was the most populous province in China (with a population 
near 100 million at that time), so its action had a significant impact on the rest 
of the country. The central government, however, was very cautious about the 
movement because of the fear that socialism was at risk. Thus, only group farm-
ing was encouraged at the beginning. However, the initial success of individual 
farming in Anhui and Sichuan led more provinces to follow suit. By 1984, 
except for the state farms in the northwest and northeast regions, virtually every 
village had adopted individual farming. That year, the commune system was 
formally dismantled. It took six years (1978-84) for the dismantling process 
to be completed, showing the typical Chinese style of gradual reform. 

I f there has been one Pareto factor improving institutional change in re-
cent Chinese history, it has been the restoration of family farming. Farmers ben-
efited because they became the residual claimants of the land, able to decide 
what to plant on the land and whether to keep the surplus. Urban dwellers also 
benefited from the reform because they were no longer constrained by the strict 
rationing that had affected almost every aspect of their lives. Finally, the state 
apparatus realized that the reform eased the pressure to stabilize the country-
side and to feed the urban areas, so it was in its interest to sanction the reform. 

The energy discharged by the reform was astonishing. In the period be-
tween 1979 and 1984, the gross value of agricultural output maintained a real 
annual growth rate of 7.6 percent, with grain output growing at 4.9 percent. 
While some people believe that increase in agricultural prices played a signifi-
cant role in bringing about rapid agricultural growth, Lin (1992) finds that 60 
percent of the growth in the early 1980s can be attributed to the adoption of in-
dividual farming. 

However, the growth of agricultural output decelerated considerably in the 
second half of the 1980s, although rural industry began to flourish in this pe-
riod. People linked the deceleration to the inadequacy of the HRS, under which 
the legal owner of the agricultural land is still the village collective but the land 
rights are shared between the village collective and the individual household. 
The point of sharing can be anywhere between complete collective ownership 
and complete individual ownership, and, as a result, considerable geographic 
variations came into existence. 
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Characteristics of the New Land Tenure System 

Under the HRS, the village became the most significant player in determining 
the specific form of land tenure arrangements inside a village. Field research 
consistently finds that there is a wide variety of land tenure arrangements in 
the Chinese villages regarding the delineation of rights, the security of rights, 
and the procedure to be followed to make changes (Liu, Carter, and Yao 1998; 
Rozelle et al. 2002). Variations in land tenure arrangements are likely to arise 
around land distribution, far-away households' lease rights, transferability of 
land, and farmers' rights to their land. 

The first arrangement relates to land distribution. Collective land owner-
ship allows each villager to have the same level of claim on the village land. In 
a village with a limited amount of land, the claim has significant implications 
for land distribution. The village needs to allocate land to the newly born and 
the married in order to meet their claims, which means that other people have 
to give part of their land. In this circumstance, inheritance of land is not guar-
anteed and a person who permanently leaves the village may need to surrender 
his or her land to the village. The possibility of redistribution gives rise to tenure 
insecurity that leads to inefficiency, as described earlier. 

The second arrangement concerns farm households' use rights. An indi-
vidual household can generally decide what to plant on its land and is the sole 
residual claimant. The state used to enforce grain purchasing quotas on house-
hold outputs, and in most cases the quota prices were lower than the market 
prices. For an average farm household, the quota was between 10 and 20 per-
cent of its total grain output (Liu, Carter, and Yao 1998). In 1993, the quota sys-
tem together with the urban food rationing was abolished.5 The government 
nevertheless maintained official purchase of grains. In recent years, the official 
purchasing prices were even higher than the market prices because the govern-
ment wanted to raise farmers' income.6 However, farmers' use rights are not to-
tally free of infringement by the local government. In some localities, farmers 
are forced to plant certain cash crops so that the local government can collect 
an agricultural special product tax. The mixed ownership of the HRS may have 
provided the local government a sense of the legitimacy of its ordering the 
farmers to plant certain types of crop. 

The third arrangement has to do with the transferability of land, which is 
restricted by the two-tier land tenure system. Selling land is prohibited. Only 
partial inheritance is granted: a farmer can pass on his land to his offspring i f 
no reallocation is called for in the village. Land leasing was restricted at the 

5. However, following inflation at the end of that year, food rationing resumed in several 
cities. It was again abolished as soon as inflation abated. 

6. This practice was put in place during 1998-2000. It stimulated growth of grain output, 
but it is estimated that the potential loss due to excessive grain storage was worth 300^100 billion 
yuan. 
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beginning, but is allowed now. With 5-10 percent of the land and households 
involved, land leasing has reached the international average. 

The last arrangement concerns farmers' rights in conflicts between them 
and the state. By law, a household has to give up its land when a government-
sponsored land development project needs to use the household's land. In a typ-
ical land development project in a suburban area, the farm household can re-
ceive at most 20 percent of the market value of the land. Conflicts arising from 
public land development projects have been a major concern of the government. 

In sum, under the HRS a farm household's land rights are likely to be in-
complete. While conventional wisdom has it that such a system hurts economic 
efficiency, some authors argue that it is a second-best choice under multiple 
market failures. We tackle both views in the subsequent sections of this chap-
ter and also discuss the economic and political forces that drive a village toward 
a specific tenure arrangement. We also describe the geographic variations that 
result from these different combinations. 

Patterns of Land Tenure 

From the two-tier land tenure system has emerged a whole spectrum of arrange-
ments that stretch from collective farming to individualized land ownership. 
Table 3.1 presents data on the number of reallocations during the 1980s and the 
1990s in selected provinces for a wider geographic coverage. It is evident that 

TABLE 3.1 Land reallocations in selected provinces of China, 1980s and 1990s 

Size of most 
Average number Size of most recent reallocation 
of reallocations recent reallocation (percentage 

per village (percentage of land) of households) 

Zhejiang* 0.8 n.a. n.a. 
Zhejiang 1.2 60.8 91.8 
Jiangxi* 2.1 n.a. n.a. 
Sichuan 0.3 28.6 58.6 
Hubei 2.8 55.0 71.1 
Shannxi 2.8 34.8 62.8 
Shangdong 1.9 74.5 71.2 
Henan* 1.7 n.a. n.a. 
Yunnan 0.4 31.3 61.4 
Hebei 1.5 75.0 82.5 
Liaoning 3.4 91.1 93.1 
Jilin* 0.6 n.a. n.a. 
Rozelle et al. average 1.7 57.6 74.4 

SOURCES : Rozelle et al. (2002), Yao (2002b). 

NOTES : Entries with an * are from Yao (2002b); the rest are from Rozelle et al. (2002). Data from 
Yao (2002b) are for 1981-93; those from Rozelle et al. (2002) refer to 1984-95. n.a., not available. 
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large disparities exist across these provinces. It has been a fascinating academic 
exercise to probe what forces drive a village toward a specific arrangement. Pos-
tulated in the institutional change literature is this central question: what are the 
factors that lead to a specific institution? To answer this question, several theories 
have been proposed. 

The first theory is borrowed directly from the "induced institutional change" 
hypothesis first introduced by North and Thomas (1973) and later popularized 
by Ruttan and Hayami (1984). This hypothesis states that the factor whose 
relative price increases would take a more individualized form of ownership. 
Applying it to the Chinese case, one would then expect that a village with a 
tighter land endowment (and thus a higher relative price of land) would adopt 
a more individualized land tenure arrangement. However, as Hayami (1997) 
rightly points out, the induced institutional change hypothesis fails to take into 
account the political process that carries out the institutional change, so it may 
be too naive an assessment. 

The second theory has its basis in the combination of a rational village and 
incomplete markets. It implicitly assumes that there is a rational social planner, 
while the induced institutional change hypothesis takes complete markets for 
granted. With incomplete markets, the induced institutional change hypothesis 
may not hold. Turner, Brandt, and Rozelle (2000) build a rational village model 
on the premise that the land rental market is imperfect in rural China. They 
model the village as maximizing the sum of agricultural surplus in the village. 
They predict that administrative reallocation of land can be a substitute for the 
land rental market's gaining static efficiency by bringing the marginal product 
of land of individual households closer to the implicit land rental price in the 
village. 

The third theory is a rent-seeking theory that regards land reallocation as 
a means for the village cadre to explore personal gains (Johnson 1995). To a 
large extent, this theory matches the reality in rural China. As we wil l see later 
in the chapter, it was the conflict between the villagers and the cadre that led to 
the introduction of a new law whose major aim was to tie the hands of the cadre. 
However, the political flux in the Chinese village may be quite different from a 
pure rent-seeking model. The role of ordinary villagers can hardly be ignored. 
Many village leaders regarded land reallocation as a costly endeavor because 
it affected the interests of many villagers. At the institutional level, the grass-
roots democracy recently introduced into the Chinese villages has empowered 
ordinary villagers to vote out corrupt village leaders. Therefore, the cadre's 
rent-seeking capacity can be seriously limited by the political participation of 
the ordinary villagers. So the rent-seeking model may be best revised as a po-
litical model that accommodates a wide variety of political processes. 

Empirically, all three theories find supporting evidence. Table 3.1 show 
clearly that the land-poor provinces (i.e., Zhejiang, Sichuan, and Yunnan) con-
ducted fewer land reallocations than the land-richer provinces (i.e., Liaoning, 
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Shannxi, and Hubei).7 This lends strong support to the induced institutional 
change hypothesis. Yao (2002b) develops a method to test whether the village 
adopts the rational model or the political model in its decisionmaking about 
land reallocation. In the rational model, the village maximizes the sum of agri-
cultural surplus of individual households, and thus its prediction is one of the 
induced institutional change hypotheses. In the political model, the decision is 
made through a decentralized political process such as majority voting. Under 
this model, democratic participation blocks land reallocation because it hurts 
the average household by introducing insecurity to its landholding. Yao (2002b) 
finds that neither model is strongly rejected, although the political model gains 
more support from the data. For the imperfect market theory, Carter and Yao 
(1999b) conclude that land reallocation does respond to the distribution of 
households' per-unit labor inputs in the village; that is, a village with a more 
dispersed distribution is more likely to reallocate land. Turner, Brandt, and 
Rozelle (2000) find evidence to support the assessment that the rational village 
uses administrative reallocation to explore the static gains from trade. 

To summarize, land tenure arrangements in Chinese villages are likely to 
follow the following patterns: (1) villages with a tighter land endowment tend 
to adopt more secure and individualized land tenure, (2) greater security in land 
tenure is more likely to be observed in villages with a better-developed land 
rental market, and (3) villages with more democratic participation and diversi-
fied populations tend to have secure land tenure. 

Land Tenure and Agricultural Productivity 

Various international organizations have tried to formalize land rights in the de-
veloping world by initiating different forms of land titling programs. The goal 
is to increase agricultural productivity by ensuring secure land rights. In addi-
tion, land markets are strongly encouraged as a substitution for mandatory land 
reforms and customary land allocations. In this section we discuss the three 
major issues surrounding China's two-tier land tenure system: tenure security, 
land markets, and farm size, with emphasis on their productivity implications. 

Tenure Security, Land Investment, and Agricultural Output 

Insecure land tenure is like a random tax levied on a farmer's land investment. 
Because there is a risk that a farmer wi l l lose his land in the future, he wi l l 
reduce his investment (Feder 1985; Besley 1995), which in turn adversely af-
fects agricultural productivity. In theory, therefore, there is no doubt that the 
HRS discourages investment in the land. The point is to determine the sig-
nificance of the negative effect. Some studies show positive effects of securer 

7. The exception is Jilin, which is a land-rich province. 
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land tenure.8 Yao (1998) finds that in two rice-growing provinces, Zhejiang and 
Jiangxi, securer land tenure, defined by a synthesized indicator that reflects the 
frequency of land reallocations and the prospect of a land reallocation in case 
of a demographic change, increases farmers' incentive to plant more green ma-
nures in the winter. However, the impact of securer tenure on land productivity 
is low. A reduction of one reallocation in a 10-year period would imply a 5 per-
cent increase of output. L i , Rozelle, and Brandt (1998) and Jacoby, L i , and 
Rozelle (2003) find similar results. A potential problem of these results, how-
ever, is that land reallocations are endogenously determined. In particular, farm-
ers may use investment to establish de facto land rights and force the village 
to reduce its land reallocations, so the estimate of the tenure security effect is 
biased upward. 

The insignificant contribution of securer tenure on land investment may 
arise as the result of specific arrangements made by the village in the process 
of land reallocation. First, villages may choose the type of land to be reallo-
cated. For example, it has been found that villages in Hunan and Yunnan re-
allocate only low-value dry land but do not reallocate high-value rice paddies 
(Bauhoff and Yao 2002). In addition, villages may also avoid reallocating land 
with significant land investments such as wells. Second, it has been found that 
in some areas farmers are compensated for land investments when land is re-
allocated. Third, many villages set aside land to prepare for population increase 
so they do not need to take land from farm households when new members of 
the population need land. A l l these arrangements mitigate or even eliminate the 
negative effect of the two-tier land tenure system. 

Even i f securer tenure encourages land investment, its effect on agricul-
tural output is likely to be limited. This is because land investment plays a minor 
role in agricultural production compared with other agricultural inputs such as 
land, labor, and fertilizers. Nevertheless, the lack of long-term investment may 
hurt the sustainability of Chinese agriculture. While there is no direct evidence 
showing this long-term negative effect, an international and historical compar-
ison of soil quality by Lindal (1973) shows that China's soil quality has been 
improving in the past half century. The explanation is that high population pres-
sure forces the country to improve its land. In other words, the effect of factor 
endowments eventually dominates people's decisions regarding their invest-
ment in land. From this point of view, the negative effect of insecure land tenure 
should not be a concern in the long run. 

8. Studies conducted in other developing countries have revealed no systematic trend. Feder 
et al. (1988) found that while land titling in Thailand did not have a direct effect on land invest-
ment, it enabled the farmers to get more formal credit, which in turn helped investment. Studies on 
Africa's land titling program are rather inconclusive (Bruce, Migot-Adholla, and Atherton 1995). 
Besley's (1995) study of Ghana finds no significant effect of land titling. 
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TABLE 3.2 Land leases in selected provinces of China, 1988 and 1995 

Land leases allowed by 1995 
(percentage of villages) 

Land rented in 
1988 (percent) 

Land rented in 
1995 (percent) 

Zhejiang 93.8 1.6 6.9 
Sichuan 93.8 0.2 2.1 
Hubei 59.4 0.3 3.6 
Shannxi 65.6 0.8 2.2 
Shangdong 46.5 n.a. 1.1 
Yunnan 66.7 1.3 0.9 
Hebei 80.0 0.3 2.1 
Liaoning 62.3 0.1 3.6 
Total 71.6 0.6 2.9 

SOURCE : Rozelle et al. (2002). 

NOTE : n.a., not available. 

Land Markets and Efficiency 

While private land sales are prohibited, the government encourages land leases. 
Surveys show that by the mid-1990s the majority of villages allowed land 
leases, but the incidence of actual land leases was low. Table 3.2 presents sum-
mary data from the studies carried out by Rozelle et al. (2002). Overall, 71.6 
percent of the sample villages allowed land leases by the mid-1990s, but the 
percentage of land rented in them was only 2.9 percent. Carter and Yao (1999a) 
find that about 5 percent of farm households and 2.5 percent of the land are in-
volved in the land lease market, although in some localities, such as Zhejiang 
province, the percentage of farm households involved in the rental market is as 
high as 15 percent. These figures are comparable with the data presented in 
Table 3.2. Kung (2002) finds similar results. The low rate of participation in the 
land lease market is not surprising and is close to the average of the developing 
countries. 

In terms of China's small landholdings and scant nonfarm activities in 
most areas, the participation rate is reasonable. The development of the land 
lease market in a village critically depends on the diversification of the village 
households in economic activities. Yao (2000b) finds evidence to support this 
assessment. 

As in other developing countries, the agricultural terms of trade have been 
declining in China. In addition, tax burdens and irregular fees imposed by local 
governments further lower the income from farming. As a result, land rent is 
very low. In the coastal and central regions, a landlord has to compensate a ten-
ant for cultivating the land and pay the taxes and fees. Land abandonment has 
become a serious problem in many localities, and a new form of tenancy has 
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emerged to avoid this. Under this tenancy, individual households whose mem-
bers do not work their land first rent their land to the village, which in turn rents 
it to a small group of farmers from poorer counties nearby. This tenancy arrange-
ment greatly reduces the cost involved in contract negotiation and facilitates the 
adoption of some agricultural technologies, such as irrigation systems. Under 
this new tenancy arrangement, the amount of land being rented can be as great 
as 30 percent of the total amount of land in the village (Tian and Chen 2003). 

International studies show that the land lease market works better than the 
land sales market in developing countries (Binswanger and Deininger 1995). In 
many cases land sales are induced by correlative or idiosyncratic distresses, 
famine, natural disasters, illness, and other emergencies. In the case of correl-
ative distresses such as famine and natural disasters, the land price is low at the 
time of the sale, but when the distress is over and the seller wants to buy back 
his land, the land price rises. As a result, distress land sales hurt the seller in 
both cases. Because they are not directed to equalize the marginal product of 
land, land transactions do not necessarily improve economic efficiency. In con-
trast, land leases are not related to life distresses; they are transacted purely to 
obtain gains from trade. 

In the literature, two kinds of gains from trade are identified for land leases. 
One is the usual price equalization effect; that is, the marginal product of land 
is equalized across the farms. The other is proposed by Besley (1995), who shows 
that better tradability of land increases the chances of trade for land investment 
purposes. Carter and Yao (1999a) propose a similar hypothesis based on the 
assessment that improved tradability mitigates a household's concern that land 
investment could be redundant i f there were positive off-farm employment 
shocks in the future. They call this effect the regret effect of encumbered land 
transfer rights and verify it in a data set collected in two rice-growing provinces. 
In their simulation, the authors find that removing the impediments to land 
transfers wil l result in a 5 percent increase in total output. 

Farm Size and the Competitiveness of Chinese Agriculture 

Research carried out in developing countries has established the inverse rela-
tionship between farm size and per-unit land output. This finding can be traced 
back at least to Chayanov's self-exploitation theory (Chayanov 1966 [1925]): 
small farmers have less expensive family labor, so they tend to exploit them-
selves and their families by applying more labor to their land; therefore, other 
things being equal, small farmers tend to have higher per-unit land output. In 
this scenario, missing or incomplete markets play a pivotal role. Feder (1985) 
identifies the combinations of missing or incomplete markets that can lead 
to the inverse relationship as well as combinations that can lead to a positive re-
lationship. For example, i f the credit market is featured by rationing and large 
farmers can access credit more easily than smaller farmers, the positive relation-
ship is possible even when the labor market is imperfect because large farmers 
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can avail themselves of credit to buy more equipment and invest more in their 
land, so their deficiency in labor input is more than compensated. It is an em-
pirical question, therefore, whether there is an inverse or a positive relationship. 

In the Chinese context, however, land consolidation and large farms have 
long been emphasized, even i f there is no evidence showing that large farms 
have higher profit margins than small farms. Several reasons are usually given 
for supporting large farms. 

First, many people, especially noneconomists, believe that there is a scale 
economy effect in agriculture. This reason can be readily rejected because agri-
culture is the sector with the smallest scale effect ( i f any at all) essentially be-
cause of the divisible nature of its inputs. Many have compared Chinese farms 
with those in the United States in terms of labor productivity, which of course 
is not suitable for assessing scale economy. 

Second, it is believed that it is easier to introduce modern inputs, especially 
large machines, in large farms than in small farms. This assessment itself is cor-
rect, but the question is whether mechanization should be the goal of Chinese 
agriculture. Yet mechanization was proposed in the 1970s as the central com-
ponent of modernizing Chinese agriculture. Although agricultural modernization 
is no longer a policy goal, agricultural mechanization is still regarded by people 
as a symbol of a modern China. However, in terms of her abundant agricultural 
labor resources, mechanization can hardly be an appropriate goal for China for 
at least the next 50 years. 

Third, farm consolidation is proposed as a means to increase farm income. 
However, this proposal misses the point: while the income of the larger farms 
wi l l increase, consolidation wi l l inevitably leave other farmers landless. Unless 
the nonfarm sector is large enough to quickly absorb the redundant agricultural 
labor, land consolidation can increase the income of some farmers only at the 
expense of others. It is highly unlikely that China's industrial development wi l l 
quickly absorb the redundant agricultural labor force. Therefore, the proposal 
of raising farm income through farm consolidation is not a sensible one. 

Fourth, since China's accession to the WTO it has been said that China, 
with its small farms, cannot compete with foreign agricultural imports, so farm 
consolidation is a prerequisite for Chinese agriculture to survive. Indeed, i f 
China insisted on competing with land-rich countries in land-intensive products 
such as wheat and corn, China would certainly lose out. However, this is not be-
cause Chinese farms are small but because China's land and labor endowments 
keep the country from having a comparative advantage in these crops. From this 
point of view, China should not compete with foreign imports in land-intensive 
products; instead, it should shift to producing more labor-intensive products. 
For such products, small farms actually have an advantage over large farms 
because family labor is less expensive. 

In practice, farm consolidation is implemented in some localities. For ex-
ample, villages with relatively large nonfarm sectors in southern Jiangsu province 
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have taken back land from households and given the cultivation of the land to 
specialized farm teams whose members are paid cash wages. However, the sus-
tainability of such semicommercial farming is in question, because the special 
farm teams tend to use more machinery and other modern inputs and therefore 
incur very high costs. In many cases, they have to be subsidized by the village. 

Realizing that administrative farm consolidation hurts farmers' interests 
and freedom, some authors turn to the market for a solution. It is argued that 
the land sales market helps farm consolidation and improves efficiency because 
land wi l l tend to concentrate in the hands of those who have an advantage in 
farming (Liang 1998). However, it is an empirical question whether the land 
market can achieve farm consolidation, because success depends on the distri-
bution of individual values of land. 

Farm consolidation is possible only when the distribution is highly polar-
ized. One circumstance that leads to this kind of distribution occurs when there 
is a natural disaster whose consequences differ among households depending 
on their different capabilities to cope with the calamity. Another circumstance 
occurs when a large portion of the population obtains employment outside agri-
culture. However, the Taiwanese experience shows that people tend to keep their 
land even i f they move into the cities, because speculation that the land value 
wi l l increase prevents people from selling off their land. This could be true in 
the fast-growing suburban areas in Mainland China, where nonfarm employ-
ment is growing along with speculation about rising land prices. As a result, it 
is highly unlikely that farm consolidation wil l happen quickly. 

Egalitarianism and Welfare 

For some, the right to private property is the guarantor of individual liberty, 
which in itself merits being held as the ultimate goal (Buchanan 1993). To the 
extent that liberty entails only avoidance of the infringement of others, this as-
sessment is largely correct. However, to most economists and ordinary people, 
liberty not only entails passive avoidance but implies capabilities, that is, the 
freedom to do something. This notion of freedom and its related implications 
for development is no more convincingly argued than by Amartya Sen (1998). 
Sen's approach leads us to view farmers' welfare under China's two-tier land 
tenure system as a multidimensional issue. While it entails efficiency losses in 
agricultural production, the system provides a mechanism that takes care of the 
poorer segment of the population. In this section, we broaden our scope to con-
sider the social welfare effect of the HRS. 

At the very basic level, the egalitarian nature of Chinese land tenure alle-
viates the malnutrition problem of the poor households. Burgess (2003) com-
pares China and India on several welfare indicators (Table 3.3) and attributes 
China's better performance to her more egalitarian land distribution. His argu-
ment relies on land's own price effect. 
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TABLE 3.3 Welfare indicators in China and India, 1990 

China India 

Per capita GNP (U.S. dollars) 410 370 
Daily calorie supply 2,630 2,238 
Children 0-5 below -2 s.d. weight for age 17.4 63.9 
Children 0-5 below -2 s.d. height for age 31.4 62.1 
Infant mortality (per 1,000) 31 97 

SOURCE : Burgess (2003). 

NOTE : s.d., standard deviation. 

When the food market is perfect, land has an effect on a household's con-
sumption only by increasing its income. When the food market is imperfect, 
land serves as a less expensive device for households to use to generate food 
consumption. Burgess calls this latter effect the "own price effect" of land. Land 
is a less expensive device because farm households' labor is inexpensive, and 
more of it is applied to the land when the outside food market is not perfect. 
Burgess's econometric analysis of data from Sichuan and Jiangsu provinces 
verifies the existence of land's own price effect. 

To the extent that a farm household with an average landholding can en-
joy a reasonable nutrition level, egalitarian land distribution helps alleviate 
malnutrition in poor households. In this case, the two-tier land tenure system 
has a built-in mechanism to alleviate extreme poverty. In inland China, most 
farm households are living at the subsistence level, with most of their income 
coming from land. Unequal land distribution thus deprives the households with 
little land of the basic means to make a living, which can hardly be tolerated by 
the traditional Chinese collective culture (Kung 1994). 

At another level, egalitarian land distribution weakens the dependency of 
human capital investment on family wealth. Dependency of education on family 
wealth has two adverse effects. One is that families are more likely to embark 
on diverging wealth trajectories set by their initial wealth stocks, which is not 
good for social integration. The other is that there could be a misallocation of 
talents in the sense that children with above-average intelligence in land-poor 
families do not get enough education, while below-average children in land-
rich families do. In this case, economic efficiency is sacrificed. 

Land plays two roles in affecting a household's decision regarding chil-
dren's education (Li , Lin, and Yao 2003). One is that it alleviates the credit con-
straint faced by the household by providing more self-generated income, and 
the other is that it increases the household's ability to take risks. The first role 
is straightforward, but the second role needs more elaboration. Children's edu-
cation is a risky investment in China. I f a child cannot enter college, the mar-
ginal benefit of finishing high school is very limited. China's college entrance 
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examination is the most competitive in the world, and the risk of failing the 
exam is very high. As a result, children's high school education is a very risky 
investment for a poor household. To the extent that risk aversion is decreased, 
a larger landholding induces a household to take more risks in its children's 
education. L i , Lin, and Yao (2003) find significant results from the first role of 
land for any stage of education, and from the second role for senior high school 
education. 

The egalitarian distribution of land also acts as an insurance mechanism 
for temporary rural migrants who work in the city. Because employment in the 
city is subject to external shocks, rural migrants face the risk of losing their jobs 
in the city. In this case, they can go back home and work on their own land. In 
the Asian financial crisis of 1997-98, many rural workers lost their jobs and 
had to return to their home villages. In the privatization process, many rural 
workers are laid off by the privatized firms and have to go back to work on their 
own land. Had those workers not had their own land, unemployment in the city 
would have been much worse. 

However, some authors argue that the HRS sets an obstacle to labor mi-
gration because migrants cannot finance their migration by selling their land 
(Yang 1997). Although this argument stands up theoretically, the question is 
how significant it is in reality. The price for agricultural land is very low. With 
an average landholding of one-tenth of a hectare in most regions, selling one's 
land can hardly help one afford to buy a room in the city. On the contrary, L i 
and Yao (2002) find that more egalitarian land distribution encourages tem-
porary labor migration, because land's role as wealth increases a household's 
capability to take risks. Egalitarian land distribution increases the propensity 
for migration of the poorer segment of the population, and because of decreas-
ing risk aversion this positive effect more than offsets the negative impact on 
the richer section; thus, the net effect is more migration in a more egalitarian 
village. 

In summary, the egalitarianism of the two-tier land tenure system does pro-
vide significant benefits to China as a whole. When a value judgment is made, 
one has to weigh the possible losses in agricultural productivity against the gains 
in other areas. At the present, social protection in rural China is very weak; the 
majority of the rural population does not have retirement and healthcare bene-
fits. In this case, land is an inexpensive substitute for cash-based social programs. 
A land-based social protection program is less expensive because, combined 
with inexpensive family labor, land can sustain a family's basic living. 

Land Tenure, Rural Politics, and the New Agricultural Lease Law 

While the efficiency and welfare implications of the two-tier land tenure sys-
tem are still being debated, it is clear that this mixed system has complicated 
rural politics. Because the village retains the legal ownership of the land, the 
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village cadre may take advantage of its position to pursue its own interests. As 
outlined earlier, one explanation for periodic land reallocation points to the 
cadre's intention to use it as a rent-seeking device. In addition, often the village 
cadre signs a land contract with an outside contractor without the consent of or 
proper compensation to the villagers. In such cases, the village cadre is fre-
quently found to have received private benefits. The conflict between cadre 
and ordinary villagers has led to mass protests and collective petitions to the 
government. The central government, keen to maintain social stability, is thus 
very keen to reduce the conflict. 

Grassroots democracy brought about by the newly introduced village 
election does not seem to have eliminated the cadre's rent-seeking behavior, 
although there have been encouraging signs (Liu, Wang, and Yao 2002; Brandt 
2003). China began to experiment with village elections in 1988 when the Vi l -
lage Council Law was publicized. After 10 years of experimenting, the law f i -
nally took formal effect in 1998. By now, almost all villages have held at least 
one round of elections. However, the election of the village council does not 
automatically lead to better governance, because the classical problem of col-
lective action keeps many villages from benefiting from the new democracy (He 
2003). In addition, elections are frequently manipulated by the government, and 
the elected village council is not under the supervision of the villagers. 

The conflicts of interest arising from the HRS have led to serious political 
pressure on the central government to further individualize land rights (Yao 
2002a). In fact, some localities began to move in this direction a long time 
ago for the purpose of both solving the conflicts and increasing agricultural ef-
ficiency. Guizhou province is most radical in this respect. With the help of a 
group of researchers from the former Development Research Institute and the 
Experimental Office of Agricultural Reform, Guizhou started an experiment of 
"two no's"—"no increase of land for the new born, and no decrease of land for 
the dead"—in Meitan county in 1987 (Zhou and Liu 1998). The two no's policy 
was quickly adopted by the whole province. After 10 years, the provincial leg-
islature passed a local law in 1998 that formally admitted the policy. In effect, 
there has been no land reallocation in Guizhou for nearly 20 years. 

After long debates, the central government finally passed the Agricultural 
Lease Law in August 2002, and it took effect on March 1, 2003. The new law 
defines the relationship between the farm household and the village collective 
as a lease relationship, that is, the farm household leases land from the village 
collective. The lease term is set at 30 years for arable land, 30 to 50 years for 
grassland, and 30 to 70 years for forests. 

While most of its contents are no more than a rectification of existing prac-
tices that have emerged in the past 20 years, the new law includes the follow-
ing breakthroughs, which have turned the farm household's lease rights to de 
facto property rights. First, it stipulates that the village "shall not make adjust-
ments to the lease land in the lease period" (Article 26). Second, the law ac-
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knowledges the household's right to inheritance: "The due benefits of the les-
see shall be inherited according to the Inheritance Law" (Article 31). Third, the 
law implicitly gives permission for the sale as well as the lease of land use 
rights: "Land use rights obtained through family contracting from the village 
can be transferred to others by way of entrusting, leasing, exchanging, trans-
acting, and other forms of transferring" (Article 32). These articles provide the 
farm household's lease rights with the three key elements of property rights: 
clear boundaries and security, transferability, and inheritability. 

Although there is a limit to the lease period, the central government has 
said that the leases wil l be extended even after the 30-year limit. Therefore, the 
articles quoted have effectively introduced permanent leasehold of land. In this 
sense, the new law puts China on the track to de facto private land ownership. 
However, the law still leaves open the possibility of land reallocation under 
several special cases, such as natural disasters and state-sponsored land devel-
opment projects, in which cases the land of some households could be destroyed 
or taken over by the state. In this sense, the new law has inherited some of the 
characteristics of the two-tier land tenure system. 

While it is premature to provide a complete appraisal of the effects of the 
new law, several assessments can be made based on the existing research results. 
These are discussed under three headings: economic consequences, political 
consequences, and farmer welfare. 

Economic Consequences 

The impacts of the new law on economic efficiency are likely to be limited. 
Enhanced tenure security wi l l not have a buoyant effect on agricultural pro-
ductivity, mainly because, as studies cited in the previous sections have shown, 
the positive effect of securer land tenure on land investment is quite limited. 

The law is also not likely to have a significant impact on land consolida-
tion. In suburban areas, speculation wil l hinder land consolidation as in Taiwan, 
where the population is not sufficiently differentiated to induce land consolida-
tion in agricultural areas. In the cases where this does happen, it wi l l probably 
be associated with distress sales, a consequence that the government wants to 
avoid. I f farm consolidation ever takes place, it would be best i f it happened 
through the land lease market, which allows farmers to keep the option of cash-
ing in the land in the future while obtaining a flow of current income. 

Most villages had already allowed for land leases even before the law was 
introduced; therefore, the law would not induce significant gains by encourag-
ing more land leases. On the other hand, it is also possible that the newly in-
troduced law may encourage more land leases, because securer tenure increases 
land investment, which in turn raises the value that the tenant places on the land. 
However, it is an open question how large the effect would be in reality. 

On the negative side, individualization of land rights may slow down farm 
consolidation and other processes that require collective action. In China today, 
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commercial agriculture often takes the form of "company plus farmers," an 
arrangement in which a leading company provides technology and takes care 
of the marketing while the farmers undertake production. This form of com-
mercial agriculture realizes farm consolidation through market contracts rather 
than through ownership concentration. An advantage is that it uses the com-
parative advantages of both the company and the farmers. In addition, it gives 
both the company and the farmers flexibility to terminate the contract in a rel-
atively short period of time. In many cases, the company does not sign separate 
contracts with individual farmers, but signs one contract with one village, 
and the village takes care of the arrangements within itself. Under the au-
thority of the village, considerable transaction costs are saved in the negotia-
tion and implementation of the contract. Since the new law took effect, the 
village no longer has the legal right to sign a contract for the village land, and 
the company has to sign separate contracts with all the participating farmers. 
Without the village as a buffer, the negotiation and enforcement of the contracts 
wi l l become much more difficult and costly. 

Another situation in which the new Agricultural Lease Law may have a 
negative effect is when nonfarm development needs a large tract of land. For 
example, many villages in the Pearl River delta have been turned into industrial 
parks in the past 10 to 15 years due to the influx of capital from Hong Kong, 
Taiwan, and some developed countries. In many cases, the village builds stan-
dard factory buildings in a predesignated industrial park. After the land rights 
are individualized, the building of such large industrial parks wil l become dif-
ficult because some households may hold their land hostage for bargaining. At 
the minimum, the individualization of the land rights wi l l increase the negoti-
ation costs in the processes that involve collective action. 

The areas in which the new law is likely to have a significant effect are 
forests and grasslands. With the lease term formally acknowledged to be 50-70 
years, more people wil l be willing to lease or buy forests and grasslands and to 
invest in them. In particular, this wi l l open a way for companies to buy moun-
tains and grasslands and engage in commercial agriculture. 

Political Consequences 

The Agricultural Lease Law is likely to do a better job in the political arena than 
in the economic sphere. The law stipulates legal liabilities that are to be incurred 
by the village cadre in case of violation. As a result, individual farmers can take 
the case to court and ask for legal redress. It is noteworthy that the National 
People's Congress (NPC) enacted the new law despite existing laws and regu-
lations that were supposedly providing sufficient protection for the farmers. 

The NPC seems not to have confidence in the village democracy, the very 
process that it strongly promotes. Elections empower the villagers as a whole, 
so there is a free-riding problem when collective action is needed to correct the 
wrongdoings of the cadre. The Village Council Law allows for an early election, 
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before a council's term ends, i f 10 percent of the households sign a written pe-
tition. In reality, this is a very stringent requirement under the current power 
structure.9 The Agricultural Lease Law gives individual farmers the faculty to sue 
the cadre in court i f they feel that their interests are being infringed. The advan-
tage is therefore the avoidance of the free-riding problem of village democracy. 

It also seems that the NPC does not have confidence in the ability of the 
administration and the party apparatus to curb the village and township cadre's 
wrongdoings. China is a vast country, and the administrative and party appara-
tus often loses control at the very end of the system. A centralized inspection 
and punishment system is not enough to eliminate local corruption. By includ-
ing the punitive clauses, the Agricultural Lease Law decentralizes checks and 
balances from the government to individual farmers, so corruption can be easily 
monitored. Nevertheless, the effectiveness of this decentralized mechanism de-
pends on the effectiveness of the court system as well as the awareness of in-
dividual farmers. Given the current weak legal system, it is reasonable to have 
doubts. 

It is worth noting that the Agricultural Lease Law is also likely to create 
more conflicts between farmers and the government, especially in the case of 
government-sponsored land development projects. Under Chinese law, the state 
can procure land from farmers at a predetermined price that is usually lower 
than the market price. Farmers are in a very weak position in the case of state 
procurement, especially when the land is to be used for commercial purposes. 
Farmers are usually compensated at less than 20 percent of the land's value, and 
private developers as well as various levels of the government corner the rest. 
Although the new law does not grant individual farmers private ownership of 
land, it wi l l inevitably increase individual farmers' consciousness of ownership 
and they wil l use the law to protect their interests in the case of state procure-
ment of land. 

Farmer Welfare 

For many people, especially some Chinese scholars, privatization of land is a 
synonym for polarization and the destitution of some farm households. History 
seems to support this concern. However, the danger of polarization through land 
sales may be exaggerated, at least when we are talking about only the short-run 
effects. In the short run, land concentration may not occur for the reasons dis-
cussed previously in this chapter. What should be of greater concern is the fact 
that the new law takes away the risk-sharing mechanism inherent in the egali-
tarianism of the HRS. Even without land sales, land distribution wil l become 

9. Liu, Wang, and Yao (2002) record a story in which an early election was called by a group 
of people in a village in Zhejiang province. The leaders of the group never showed up, solicitation 
of signatures on the petition letter proceeded underground, and the letter was eventually handed to 
the township congress through lawyers from the county. 
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quite uneven as household demographics change. In Guizhou, for example, the 
per capita landholding of the most land-rich family could be 20 times that of 
the most land-scarce family (Bauhoff and Yao 2002). Because the average land-
holding is small and can barely sustain a family, a significant portion of the 
rural Chinese families could suffer from malnutrition. 

The new law w i l l also make collective actions more difficult and 
threaten the current village welfare programs and public investments. There is 
no government-sponsored social protection program in rural China. Most of the 
welfare programs, such as those offering old age or retirement benefits, med-
ical insurance, and dividends, are provided by the village based on the income 
from the village land (Liu, Wang, and Yao 2002). While farmers may receive 
some of the benefits through individual profits arising from individualized land 
rights, the cost-sharing nature of some of the programs, such as those for med-
ical insurance, wi l l be lost. The individualization of land rights wi l l consider-
ably weaken the position of villages to obtain revenues, and financing village 
public projects wi l l become difficult i f there is no serious attempt to coordinate 
individual contributions. It is thus an urgent task to introduce alternative mech-
anisms to provide social protection to the rural poor. 

Conclusion 

The Chinese land tenure system has had a volatile history in the past 50 years. 
The 1950s were dramatic. The small family farming system established by land 
reform was quickly replaced by collective production under the commune sys-
tem, destroying many farmers' dreams of accumulating wealth. The historic 
famine ended the national hysteria of communist fever, and the Chinese agri-
culture entered nearly 20 years of stagnation. Agricultural reform at the end of 
the 1970s introduced family farming again, but kept the legal ownership of land 
in the hands of the village collective. The resultant two-tier land tenure system 
has been a mixed blessing. On the positive side, it helped alleviate extreme 
poverty and compensate for the lack of social protection in the rural areas. On 
the negative side, it entailed dynamic losses to agricultural productivity and 
magnified the already tilted village power structure by adding another means 
for the village cadre to seek its own benefits. This last factor was the major con-
sideration behind the introduction of the Agricultural Lease Law. 

This law wi l l be a milestone in China's land tenure history. It basically 
stops land pooling among households, formalizes land lease between the v i l -
lage and the household and sublease between households, and, most important, 
creates a quasi-market for land sales. It w i l l be very interesting to observe the 
effects of this law on agricultural productivity, the land market, labor move-
ment, farmers' investment and accumulation portfolios, village inequality and 
poverty, and village politics. While immediate observations are not possible, 
some conjectures regarding the working of the new law can be made. 
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First, it is not realistic to expect an increase of agricultural output at a scale 
and magnitude achieved by the land reform of the 1950s and the second agri-
cultural reform at the end of the 1970s. The new law's effect on land investment 
and agricultural output may be quite modest. 

Second, farm consolidation wi l l be slow, but the activity of the land lease 
market is likely to increase, particularly that involving long-term leases. Farm 
consolidation, i f it ever occurs, wi l l probably proceed on the basis of long-term 
leases. 

Third, in the inland areas farmers wi l l be differentiated more on the line 
of landholdings. In particular, those with small landholdings and little human 
capital wi l l quickly fall to the bottom of the economic heap. The more active 
land lease market may help by allowing these families to rent land, but the ef-
fect has yet to be verified. 

Fourth, farmers' land rights wi l l be more respected, but the collective ac-
tions inside the village wi l l become more difficult, and conflicts between in-
dividual farmers and the government are likely to become more pronounced, 
especially in government-sponsored land development projects. 

The new law does not end all debate, nor does it exempt the state of its re-
sponsibilities in rural China. Rather, it is the starting point for the state to take 
further actions to complement the implementation of the law. Among these 
actions, establishing a social safety net and respecting farmers' rights in gov-
ernmental procurement of land are of foremost importance. The need to develop 
safety nets for the rural poor is an urgent one, one that is discussed in detail in 
Chapters 5 and 22. 

Compared to the task of establishing a social safety net, respecting farmers' 
rights in governmental procurement of land is relatively easy, because it basi-
cally has to do with redistribution of benefits. The current law gives the state 
monopolistic power over land conversion and the initial sales of land. This is 
inconsistent with the village's legal status as the owner of its land. While re-
strictions on land conversion are necessary, the legal ownership of the village 
should be fully respected i f land conversion is to follow a socially desirable 
path. The current political balance is tilted toward the state and the develop-
ers, and farmers' rights are neglected. This tilted political structure must be 
righted in order to guarantee a smooth and fruitful implementation of the Agri-
cultural Lease Law. 
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Land is a key productive resource, owned and accessed by the rural poor in 
India. Nearly three-quarters of the rural population depend on it for their very 
livelihood, as well as for food, wage and nonwage income, fuel, fodder, and 
many other requirements. 

Of India's landmass of 284 million hectares (m ha) in 1951,41.6 percent 
was cultivated, while 14.5 percent was covered by forests and 16.6 percent was 
either not available for cultivation or was uncultivable wasteland. By 1997, the 
amount of agricultural land had grown to 46.6 percent and that of forest land to 
22.6 percent, while the share of uncultivable land had dropped to 13.9 percent. 

The ownership and management of land has very significant implications 
for equity, growth, and removal of poverty and has been the focus of consider-
able policy attention in India. Here we analyze the impact of policy changes 
with respect to different institutional arrangements with reference to their im-
pact on the poor in India. The first section of this chapter reviews major events 
in land reforms in India since the 1950s, while the next section is devoted to 
changes in tenancy. The third section reviews the evolution of the landholding 
structure and trends in the concentration of both owned and operated land. The 
fourth section considers the effects of input and technology on productivity and 
efficiency, while the fifth section analyzes the impacts of the land policy changes 
on poverty reduction. The next section identifies future directions in land re-
forms, including land markets, women's land rights, and common property 
resources and is followed by some concluding remarks. 

Land Reform Policy 

Although the percentage of people dependent on agriculture for a living de-
clined from 70 percent of the population in 1961 to about 60 percent in 2001, 
about 71 percent of the total population still live in the rural areas, and more than 
three-fourth of these derive their livelihood from land, wholly or partially. The 
share of people dependent on land is unlikely to fall drastically in the future. 
Therefore, relations between various categories of rural households, including 
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large farmers, small and marginal farmers, sharecroppers, and agricultural la-
borers, and the nature of their respective control over land are of paramount 
importance. Any strategy for increasing agricultural production in India cannot 
overlook these structural questions, just as rural poverty and agricultural back-
wardness cannot be understood without reference to the agrarian structure. 

During the colonial period, the British introduced three main types of tenure 
systems in India, the zamindari, the ryotwari, and the mahalwari systems. Un-
der the zamindari tenure system, which prevailed over most of eastern India, 
land revenue was fixed in perpetuity and land was permanently "settled" with 
zamindars. In the other two forms of tenure, the "settlement" with a class of 
proprietors was temporary and revenue was periodically revised. In the parts 
of India that were under indirect sovereignty of the British and were part of var-
ious kingdoms, different forms of feudal tenure systems prevailed. In almost 
all parts of India, those who possessed superior rights over land mostly leased 
it out. Direct proprietary cultivation, with or without the help of laborers, was 
rare. However, subinfeudation (with several layers of tenants and subtenants) 
was the most common in the zamindari areas, thus imposing the highest bur-
den on the direct producers.1 Indebtedness of tenants due to the rental burden 
and highly inequitable access to land led to waves of peasant revolts in many 
parts of the country in the late nineteenth and early twentieth centuries. 

Abolition of landlordism and other land reforms in the interest of agrarian 
equity and growth became key policies of the nationalist parties and the gov-
ernment of the newly independent India. Starting in the 1950s, three main sets 
of land reforms were implemented: (1) abolition of intermediaries (the zamin-
dari, ryotwari, and mahalwari forms of tenure) and tenancy reforms, (2) intro-
duction of ceilings on landholdings and distribution of surplus land, and (3) dis-
tribution of government wastelands and land consolidation programs. 

Tenancy Reforms 

The goal of the first set of reforms was to enlarge the base of land ownership 
(i.e., give "land to the tiller"), thus restricting tenancy as well as increasing 
tenure security. Tenancy legislation was enacted in extensive areas of the country 
providing for conferment of ownership rights on tenants or allowing cultivat-
ing tenants to acquire ownership rights on payment of reasonable compensa-
tion to the landlords, subject to limited rights of resumption for self-cultivation 
to the landowners (Malviya 1954). Some of the states acquired ownership from 
the landowners and transferred it to the tenants, who paid a certain premium to 
the state. 

Many states enacted the tenancy laws, which severely restricted the con-
ditions under which landowners could lease out land, amounting to a virtual ban 

1. See, for instance, Chowdhury (1964), Dutt (1970), Whitcombe (1971), Bagchi (1976), 
Amin (1982), Bharadwaj (1982), Stokes (1983), and Srivastava (1994). 
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on leasing. These restricted conditions included the imposition of a ceiling on 
rents (between one-fifth and one-fourth of gross produce) and the guarantee of 
security of tenure to tenants. 

However, the considerable demand for leased land that existed among the 
peasantry led to the continuation of fairly extensive unrecorded tenancy at rents 
that were much higher than those stipulated in the laws. Moreover, tenants re-
mained insecure because landlords remained apprehensive that permanent rights 
could accrue to tenants under the law in case of long-term possession. Further, 
due to the provision for "voluntary" surrender in tenancy laws, tenants were 
evicted from lands that they were cultivating. Details of various tenancy condi-
tions in different states are presented in Table 4.1. 

The Indian Constitution had put agriculture and land reforms within the 
purview of the provinces, a state subject. The landed gentry, i f powerful in the 
central government, were even more powerful in the state legislatures and state 
governments, and exercised considerable influence over the organs of state. The 
land reform legislation passed in the states in the 1950s (in some cases as late 
as the early 1970s) provided scope for the substantial landowners to dilute, i f 
not defeat, the intent of the legislation. In particular, they were able to evict large 
numbers of unrecorded tenants from lands registered as being under their "per-
sonal" cultivation (Thorner 1976; Walinsky 1979; Bandopadhyay 1986; Appu 
1996). 

Nonetheless, the legislation abolishing landlordism achieved a significant 
transformation of the countryside by enlarging the base of landownership and 
creating essentially three categories of landholders: those with inheritable and 
transferable rights over land, those with permanent occupancy rights (which 
were to gradually transform into the first category), and those with an obli-
gation to pay rent to those in one of the first two categories. As a result of the 
implementation of these laws, the ownership of nearly 40 percent of cultivable 
land was transferred to the direct producers, and nearly 12.4 million tenants ob-
tained secure rights or ownership rights over an area of 6.15 m ha, which is 
around 4.4 percent of India's cultivable area (India, Ministry of Rural Develop-
ment, 2003). 

The Ceiling on Landholdings and Land Distribution 

The second prong of land reforms was introduced in the late 1950s and early 
1960s and consisted of the imposition of a ceiling on landholdings. The ceiling 
size was related to the size of an "economic" holding that a family could culti-
vate with its own resources, including traditional animal-power-based plowing 
technology. The ceiling size also varied between irrigated and nonirrigated 
land, with exemptions included for other categories of cultivated land, such as 
orchards. As in the first phase of land reforms, landowners tried to sidestep 
reforms by de jure partition and distribution of land among real or fictitious rel-
atives (Bandopadhyay 1986). The failure of the legislation to percolate down to 
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the large segment of the land-poor peasantry whose hunger for land remained 
acute led to militant movements from 1967 onward that centered on the land is-
sue. The central government recognized the urgency of the agrarian issue and 
stepped in with a second round of land ceiling legislation in 1972 in which ceil-
ings were lowered and some of the loopholes of the first round were removed. 

However, in all but a few states, land ceiling legislation met with very lim-
ited success. Besides the reluctance of states to enforce land ceilings vigorously, 
the other main reasons for this were (1) the exemptions made for plantations 
as well as land held by religious and charitable institutions, (2) fake transfers, 
(3) misclassification of lands, and (4) nonapplication of appropriate ceilings on 
lands newly irrigated by public investment. 

By March 2002, about 3 m ha of land (less than 2 percent of the cultivated 
area) was declared surplus, of which the government took possession of about 
2.63 m ha (i.e., 88.2 percent) and distributed an area of 2.18 m ha to 5.65 million 
rural poor (India, Planning Commission, 2003). However, due mainly to collu-
sive litigation, a large chunk of land (0.46 m ha) out of the declared surplus is 
under litigation at various levels and has not been available for distribution. 

Land Consolidation and Wastelands 

The third and final aspect of Indian land reform has been the distribution of gov-
ernment wastelands and the move to consolidate fragmented holdings. Consol-
idation of holdings in a village could be done after two-third of the landowners 
had consented. Land of variable quality was then pooled and redistributed among 
the landowners in consolidated plots, thereby reducing fragmentation and in-
creasing the possibility of adoption of land-augmenting technologies. By 2002, 
consolidation had taken place on 66.1 m ha out of the 142 m ha of cultivable 
area, but many states had stopped the process earlier (India, Planning Commis-
sion, 2003). Maximum land has been consolidated in the northwestern states of 
Punjab, Haryana, and Uttar Pradesh and in the western state of Maharashtra. 
The distribution of government wasteland was most vigorously implemented 
in the states of Andhra Pradesh (1.7 m ha, or 28.5 percent of the total land dis-
tributed in the country), which has a very high percentage of landless laborers, 
and Uttar Pradesh, involving 1 m ha or 16.9 percent of the total land distributed 
in the country (India, Ministry of Rural Development, 2003). 

Implementation of land reforms varied considerably across regions. Be-
cause land reform is within the purview of the individual states, success in its 
implementation has been varied and has depended most of all on the constel-
lation of political forces at the grassroots and the commitment of the govern-
ment of the day. Kerala and West Bengal, which were the more successful land-
reforming states in India, implemented the reforms with vigor under a Leftist 
government. They witnessed mass mobilization of the rural poor and had gov-
ernments with clear and strong commitments to the agenda of land reform. West 
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Bengal also vigorously implemented a program of registration of sharecropping 
tenants, thereby providing them security and low rents. More than 1.4 million 
sharecroppers (bargadars) were recorded under "Operation Barga." This was 
done in collaboration with groups of beneficiaries and with the active assistance 
of rural farmers' organizations (krishak sabhas) and panchayati raj institutions 
(rural local bodies) dominated by poor and middle-class peasants. 

The Rationale for Land Reform 

Equity, growth, and poverty reduction are the three major goals of any land re-
form program, and criticism of such reform stems mainly from its supposed 
negative impact on growth, efficiency, and farmer enterprise. 

The equity argument cuts across a spectrum of issues—economic, social, 
and political—all integrally linked to the development process. A program of 
transfer of ownership and control over land from the large to the small is expected 
to increase overall employment and consumption. Access to land not only de-
termines income and wealth but is also the basis of stratification of the village 
community and the bedrock of rural power relations. Better distribution of land 
and control over land in favor of sharecroppers and tenants is expected not only 
to increase employment per unit of land but also to improve the consumption 
standards of the rural poor, thus enlarging the size of the market for consumer 
products. Giving the poorest a stake in the land and improving their consump-
tion standards also enables them to invest in their futures. Further, it minimizes 
the chances of social tensions and conflicts that show signs of increase in states 
where the landless constitute a substantial proportion of rural society. 

The growth, efficiency, and accelerated poverty reduction arguments are 
partially related to the conditions just discussed. First, land reform is expected 
to lead to a reduction in unemployment and underemployment and to bring 
about an increase in incomes of the poorest in the rural areas. It is also believed 
to help increase production and lead to efficiency, although there is debate re-
garding the exact nature of this relationship as agriculture undergoes techno-
logical change. 

From the beginning, the Indian five-year plans have placed considerable 
emphasis on land reform. As set forth in the national plans, the objectives of the 
land policy have been, first, to remove the impediments to agricultural produc-
tion that have arisen from the agrarian structure inherited from the past, and 
second, to eliminate all elements of exploitation and social injustice within the 
agrarian system to ensure equality of status and opportunity to all segments of 
the population. The discrepancy between the ownership and operation of land 
was regarded as one of the basic maladies of the agrarian structure that acted as 
a "built-in-depressor." It not only led to inefficient use of scarce resources but 
also stood in the way of augmenting them. At the same time, contemporary re-
search on the relationship between size and productivity in India during the 
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1960s (discussed later) principally supported the view that smallholder agri-
culture is related to higher rates of employment and efficiency and provided an 
economic rationale for the policy of imposing ceilings on landholdings. 

Changes in Tenancy and Their Implications 

The forms of tenancy that exist on the ground are not in accordance with the le-
gal framework. Hence tenancy is largely unrecorded and underreported in the 
various landholding surveys carried out by the National Sample Survey (NSS).2 

Further, careful fieldwork over a long period of time and longitudinal surveys 
normally show a much higher magnitude of tenancy and a different picture of 
changes in it than are brought out by short-period surveys (Srivastava 1989; Jha 
1997; Swain 1999; Sharma and Dreze 2000; Institute of Human Development 
2002). 

The percentage of area under tenancy estimated by the Land Holding 
Surveys has been slowly declining, but the trend reversed in the 1990s. The 
percentage of area recorded under tenancy in 1954-55 was 20.3.3 The shares 
of operated area leased in by rural households declined from 10.7 percent in 
1960-61 to 10.6 percent in 1970-71 and 7.2 percent in 1981-82, but rose to 
8.3 percent in 1991-92. In absolute numbers, tenant holdings remained stable 
at 5.5 million from 1960-61 to 1981-82, but their numbers increased sharply, 
to about 12 million in 1991-92. As a percentage of all holdings, however, the 
proportion oftenant holdings declined from 23.5 in 1960-61 and 25.7 in 1970-71 
to 15.2 in 1981-82 and 11.0 in 1991-92. 

Traditional tenancy relations involve large landowners' leasing out land to 
peasant producers. However, with the rising capital intensity of production and 
the emergence of economies of scale in agriculture, large capitalist cultivators 
could lease in land from others, thus also sidestepping ceiling legislation. The 
latter phenomenon (often termed "reverse tenancy") has been observed in In-
dia since the Land Holding Survey of 1954-55 and has been considered quite 
widespread in some of the northwestern and western states (Vyas 1970; Laxmi-
narayan and Tyagi 1977). This phenomenon is considered to have accelerated 
during 1981-82 and 1991-92, with both the percentage of operated area leased 
in and proportion of tenant holdings increasing significantly in the "large hold-
ing" category of 10 ha and above. The percentage of operated area leased in for 
the "marginal holding" category (i.e.,below 1 ha)fellfrom 1971-72 to 1991-92 
and remained constant in the "small holding" category (i.e., 1.00-1.99 ha) be-
tween 1981-82 and 1991-92. But the percentage of area leased in increased 
in both the "semimedium holding" (i.e., 2.00-3.99 ha) and "medium holding" 

2. See NSSO (1954, 1961, 1962, 1972, 1987, 1992b,c, and 1995). 
3. However, these figures are not strictly comparable to those of later survey rounds because 

the land survey of 1954-55 also recorded long-term leases as tenancy. 
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(i.e., 4.00 to 9.99 ha) categories between 1981-82 and 1991-92, and it rose sig-
nificantly, from 5.3 percent to 11.4 percent of operated area in the "large hold-
ing" category during this period. The proportion of tenant holdings to total 
holdings also fell in all major categories of landholdings between 1971-72 and 
1991-92 except in the case of large holdings, where it increased from 11.5 per-
cent to 16.7 percent in the past decade. Another indication of the increasing 
concentration of tenancy in large holdings comes from the fact that in a number 
of states, the percentage of area under tenancy increased quite sharply between 
1981-82 and 1991-92 even with a fall in the percentage of tenant holdings (Sri-
vastava 2000). 

In numerical terms, households owning less than half a hectare of land 
account for more than half the households leasing land in 9 out of the 15 ma-
jor states.4 Small lessees, owning less than 1 ha, also account for the bulk of 
land leased in at the state level. An indicator of overall dependence on leasing 
is the proportion of leased-in area to owned area in the various size groups of 
land ownership in 1991-92. The proportion of leased to owned area is very high 
(59.9 percent) in the smallest size category of land ownership (0.00 to 0.49 ha) 
at the all-India level. It then declines to 10.7 percent in the next category (0.50 
to 0.99 ha) and then steadily falls to 4.1 percent in the medium size category 
(4.00 to 9.99 ha) and 0.8 percent in the large size category (10.00 and above ha). 

With regard to terms of lease, studies show that tenancy contracts in India 
are mostly oral and informal and have been associated with increasing insecu-
rity and a shortening in the period of lease, culminating in the emergence of sea-
sonal leases in several regions in recent decades. Information on the seasonal 
operation of holdings and seasonal leases collected by the NSS found that dur-
ing 1991-92, 16 percent of holdings had leased in land, but 7 percent and 1 per-
cent had leased in land exclusively during Kharif 'and Rabi seasons, respectively. 
While "Kharif only" and "Rabi only" tenant holdings were only 0.26 ha and 
0.42 ha, respectively, perennial tenant holdings were 1.09 ha on average. 

Micro studies throw considerable light on seasonal leasing. In a study of 
three villages in Uttar Pradesh, Srivastava (1989, 1997) found that paddy was 
leased out seasonally on a widespread basis in western Uttar Pradesh to land-
less households who were expected to provide labor and one-fourth of the cost 
of material inputs, but the fields were plowed with the landowners' tractors or 
plows. Landless households had recourse to very little alternative employment 
other than employment on leased land, even though the returns to labor were 
lower than the prevailing wage level. The study noted that through seasonal 
leasing landowners were able to sidestep downwardly rigid wage levels, keep 
supervision costs low, and use nonmarketed labor in tenant households. On the 

4. The highest proportions of marginal lessees, that is, those owning less than 0.5 ha, are in 
Bihar (78.5 percent), Kerala (76.9 percent), West Bengal (76.5 percent), Tamil Nadu (68.2 percent), 
Assam (68.1 percent), and Orissa (63.2 percent). 
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other hand, tenants were reduced to the status of piece-rated laborers, with the 
stipulation that they share production risks. There were similar seasonal 
leases for other, usually labor-intensive, crops in the region (e.g., onions, po-
tatoes, and sugarcane). Seasonal leases have also been reported in other parts 
of the country (Bharadwaj and Das 1975; Chadha and Bhaumik 1992; Harris 
1993; Khasnabis 1995). 

To sum up, despite significant changes, lease relationships with land-poor 
households leasing in from other households continue to be the principal fea-
ture of tenancy in India. There are only a few states where land-rich households 
have a sizable presence as lessees due to the observed "reverse tenancy" (small 
lessor-large lessee). These include primarily Punjab and Haryana, where cap-
italism has made deep inroads into agriculture. Both macro surveys, such as the 
NSS, and micro studies attest to the emergence of a class of well-to-do tenants 
whose terms and conditions of lease are often different from those of the poorer 
tenants.5 This phenomenon has gathered strength in recent years and has un-
doubtedly contributed to the steady increase in the concentration of operational 
holdings. With increasing capital, labor, and transaction costs, resident land-
owners have been able to increase their input and rental shares, which has 
also resulted in shorter leases (often for a single season). We also notice a con-
siderable heterogeneity of lease relationships both within and between states: 
(1) small lessees leasing in on a crop share basis are significant in the eastern 
states and in Tamil Nadu (southern India), (2) the extent of leasing on a cash 
rent basis in Punjab and Haryana is very high among medium to large farmers, 
and (3) cash and fixed rent tenancies and leasing in by medium to large culti-
vators is also important in dry-land areas of the country. 

The fact that the form of tenancy has been subject to change with the in-
creasing penetration of capitalism into agriculture is irrefutable, and the emer-
gence of the phenomenon of reverse tenancy is clearly an important aspect of 
this change. However, in the country as a whole, and specifically in several large 
regions, the typical lessee continues to be the small landless cultivator, and a 
large number of landless and poor peasants continue to lease in small plots of 
land under conditions of severe underemployment and pressure on land. 

The Landholding Structure 

With nearly three-fourth of the rural population dependent on agriculture for 
employment and income, the distribution of land among the various sections 
acquires immense importance. The landholding structure not only determines 

5. Studies (Khasnabis and Chakravarty 1982; Bhalla 1983; Srivastava 1989; Swain 1999) 
find a (1) a predominance of traditional tenancy relations in poor agrarian regions, (2) transitional 
situations with the emergence of well-to-do tenants, and (3) a predominance of capitalist tenants 
among medium to large cultivators. 
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the way in which the rural workers make their livelihoods but also influences 
the production organization of agriculture. 

Farm Size and the Distribution of Holdings in Rural India 

The average area owned and operated is an important indicator of structural 
change in agriculture that has a bearing on the nature of technological change 
and income distribution. The long-term trend in developed agrarian economies 
of the West and some Asian countries has been movement toward larger but 
fewer farms (Hallam 1991). In India, however, the general trend has been in the 
opposite direction. With stagnation or slow expansion in agricultural land and 
a steady increase in the number of rural households, there has been a significant 
downward shift in farm size. The obvious result has been a decrease in the av-
erage area owned, from 1.94 ha in 1953-54 to 1.18 ha in 1991-92. The aver-
age area operated at the all-India level is generally higher than the average area 
owned in all the years under study. Over time, the average size of operational 
units has decreased, from 3.0 ha in 1953-54 to 2.3 ha in 1970-71, and further, 
quite sharply, to 1.4 ha in 1995-96 (Table 4.2). 

A striking feature of the size distribution of ownership holdings in India is 
the predominance of submarginal (0.005-0.400 ha), marginal (0.400-1.000 
ha), and small (1.000-2.000 ha) holdings. Submarginal and marginal holdings 
together accounted for about 44 percent of the total operational holdings in the 
country in 1961, which increased to around 62 percent in 1995-96, indicating 
a significant trend toward marginalization of operational holdings over time. 

From Table 4.2 it is clear that the high number of marginal farms is not 
matched by their share in operated area, which was only 17 percent in 1995-96. 
On the other hand, farms of 10 ha or more, and those in the 4 to 10 ha category, 
operated roughly 15 and 25 percent of the total area, although they accounted 
for only 1 and 6 percent of the total number of farms, respectively. Similarly, 
semi-medium-sized holdings of 2 to 4 ha, which formed nearly 12 percent of 
the number of farms, operated about 24 percent of the total area. 

The percentage of landless households steadily declined, from 23.1 percent 
in 1953-54 to 11.7 percent in 1961-62 and 9.6 percent in 1971. But thereafter 
the ratio marginally increased, to 11.3 percent in 1981, and that level remained 
stable in 1991. The upward trend in the incidence of landlessness during the 
1970s and the lack of decline during the 1980s at the all-India level, coinciding 
with technological change in agriculture, was indeed a significant departure from 
the steady decline during the 1950s and 1960s. 

The Trend in Land Concentration: Owned and Operated Land 

Figure 4.1 presents the concentration (or Gini) ratio for owned and operated area 
at the all-India level. There was a decline in the concentration in ownership of 
land during the 1950s. The ratio has shown small changes thereafter, with a 
small decline in the 1960s and a small increase during the 1980s. 
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TABLE 4.2 Structure of operational landholdings in India for selected years 

Category (ha) 1970-71 

Number (million) 

1980-81 1990-91 1995-96 

Submarginal and marginal (below 1.00) 35.7 50.1 63.4 71.2 
(50.6) (56.4) (59.4) (61.6) 

Small (1.00 to 1.99) 13.4 16.1 20.1 21.7 
(19.1) (18.1) (18.8) (18.7) 

Semimedium (2.00 to 3.99) 10.7 12.4 13.9 14.3 
(15.2) (14) (13.1) (12.3) 

Medium (4.00 to 9.99) 7.9 8.1 7.6 7.1 
(11.3) (9.1) (7.1) (6.1) 

Large (10.00 and above) 2.8 2.2 1.6 1.4 
(3.9) (2.4) (1.6) (1.2) 

Total 70.5 88.9 106.6 115.6 

SOURCE : Datanet India Pvt. Ltd. (2006), data for 2003. 

NOTE : Data in parentheses show the share (as a percentage) in the total for a particular year. 

FIGURE 4.1 Concentration ratios of owned and operated land in India 
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SOURCE : India, Ministry of Statistics and Program Implementation, various years. 

The analysis of statewise concentration in land ownership (Sharma 1994; 
Chadha, Sen, and Sharma 2003) shows that the decline during the 1950s, in the 
initial phase of land reforms, was shared by all states. During the 1960s, the de-
cline was moderate and confined to nine states, with only three states (Gujarat, 
Punjab, and Uttar Pradesh) showing sharp increases in land ownership con-
centration. The 1970s and 1980s, which coincided with technological change 
in Indian agriculture, showed a more widespread increase in the concentration 
of land ownership, with increases in the Gini measure in 9 out of 17 states dur-
ing this period. However, agriculturally advanced states like Punjab, Haryana, 
and Uttar Pradesh were not a part of this group. In fact, the prominent ones among 
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Operated area (m ha) Average size of operational holding is (ha) 

1970-71 1980-81 1990-91 1995-96 1970-71 1980-81 1990-91 1995-96 

14.5 19.7 24.9 28.1 0.41 0.39 0.39 0.4 

(9) (12) (15.1) (17.2) 
9.3 23.2 28.8 30.7 1.4 1.4 1.4 1.4 

(11.9) (14.1) (17.4) (18.8) 
30 34.6 38.4 38.9 2.8 2.8 2.8 2.7 

(18.4) (21.2) (23.2) (23.8) 
48.2 48.5 44.7 41.4 6.1 6. 5.9 5.8 

(29.8) (29.6) (27) (25.3) 
50.1 37.7 28.7 24.2 18.1 17.4 17.3 17.2 

(30.9) (23) (17.3) (14.8) 
162.1 163.8 165.5 163.4 22.3 11.8 11.6 11.4 

them were states where agricultural modernization had made smaller inroads 
(Assam, Bihar, Jammu and Kashmir, Karnataka, Madhya Pradesh, Maharashtra, 
Orissa, and West Bengal). This is likely to have happened due to the diverse 
impact of land ceiling legislation, demographic factors, and the land market in 
different states. 

The distribution of operated area happens to be less unequal than owned 
area at all points in time because smaller holdings predominate as lessees. At 
the all-India level, the Gini ratio for operational holdings declined during the 
1950s and remained stable during the 1960s. However, during the 1970s and 
1980s, there was a significant and steady increase in the concentration ratio of 
operated area. The Gini ratio increased from 0.587 in 1971 to 0.624 in 1981 and 
further to 0.641 in 1991. The concentration in operated area thus increased at a 
faster rate during the 1970s, followed by the 1980s, which coincided with tech-
nological change in Indian agriculture and the changes in tenancy patterns ob-
served earlier. 

At the state level, the concentration in operated land declined in all states 
during the 1950s and in a majority of the states during the 1960s. However, there 
was a marked increase in concentration in a large majority of the states during 
the 1970s and 1980s (only Andhra Pradesh and Rajasthan showed a small de-
cline over these two decades). 

Chadha, Sen, and Sharma (2003) note that over the period of about four 
decades (1953-92), the base of the pyramid had become much wider. At the 
same time, small and marginal holdings improved their share in area in some 
states (Bihar, Kerala, Uttar P.radesh, Tamil Nadu, and West Bengal), while 
in others (Andhra Pradesh, Gujarat, Karnataka, Madhya Pradesh, Maharashtra, 
and Punjab) the increase in the area share of medium holdings was the most 
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pronounced. Thus, medium holdings emerged stronger in practically all states 
except Kerala and Jammu and Kashmir. 

Land Size and Resource Use, Technology Adoption and 
Efficiency 

The emerging pattern of landholdings analyzed earlier has definite implications 
for input use, technology, and economic efficiency in agriculture. Therefore, we 
present an overview of these issues in the context of the nature of the agrarian 
(and institutional) changes in India. 

Farm Size and Productivity 

Several studies based on data for the mid-1950s and the 1960s concluded that 
there was an inverse relationship between farm size and output per acre of gross 
cropped area, thus indicating higher productivity of small farms compared with 
large farms (Sen 1962; Khusro 1964; Mazumdar 1965; Paglin 1965; C. H. H. 
Rao 1967). 

While most of the first generation studies were based on grouped data and 
therefore open to the criticism of group aggregation bias, several studies later 
worked with disaggregated data. Using farm-level data, Rudra (1968a,b) con-
tended that although the inverse relationship was seen in some areas, it could 
not be accepted as a rule for Indian agriculture. C. H. H. Rao (1967) found that 
productivity remained constant over holding sizes in the villages examined, 
indicating that holding size has no effect on productivity. But Saini (1969,1971) 
and Rani (1971) worked with farm-level disaggregated data and found that an 
inverse relationship between farm size and productivity held in most of the 
cases they studied. 

Ghose (1979) used data for West Bengal and Punjab to estimate the rela-
tionship between farm size and productivity for farms under different types of 
production organization. When all farms were considered together, an inverse 
relationship between farm size and output per acre of net sown area was found 
for earlier years in most cases, although it was not always significant. Bardhan 
(1973) looked at the experience of Andhra Pradesh, Orissa, Madhya Pradesh, 
Tamil Nadu, Punjab, and Uttar Pradesh. The coefficients were negative and sig-
nificant for paddy in Andhra Pradesh and Uttar Pradesh, while in other cases the 
coefficients were negative but statistically insignificant. However, both these 
authors found a positive coefficient for Punjab in 1967-68. 

In all but a few cases, these studies relating farm size to productivity cov-
ered the years prior to the green revolution. Some researchers had expressed 
the view that technological progress, involving the introduction of chemical fer-
tilizers, labor-saving machinery, and modern irrigation equipment, was likely 
to erode the basis of superiority of small-scale agriculture, and some of the 
studies cited earlier corroborated this view. Ghose (1979), in particular, had 
observed that in Punjab, where considerable technological change took place 
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between 1955-57 and 1968-69, the relationship between farm size and land 
productivity had changed from negative to positive. In a comparative study of 
regions of Punjab based on 1970 data, Chadha (1978) observed that the inverse 
relationship between farm size and productivity tended to disappear in areas in 
which a shift to higher capital intensity had occurred on large farms. In areas 
where capital expansion in relation to labor input was still at a comparatively 
low level, the inverse relationship still held. For a later year (1974-75), and for 
an advanced region of Punjab, Bhalla and Chadha (1982) made similar obser-
vations, noting that large farmers had gained an edge due to the introduction of 
a new rice technology in whose use the smaller farmers were not up to par. Out-
side Punjab, Thorat (1993), in a comparative study of technologically advanced 
and less advanced regions of Maharashtra, arrived at an identical conclusion for 
technologically advanced irrigated regions and some crops. However, Chat-
topadhyay and Sengupta (1997) found that in West Bengal, in a more recent 
year (1989-90), the inverse relationship between farm size and productivity for 
paddy continued to hold in both agriculturally developed and less developed 
regions. 

Farm Size, Input Use, and Modern Technology 

The relationship between pattern of input use and farm size has been used to 
explain the observed relationship between farm size and productivity. Explana-
tions that link input use to the inverse relationship can be grouped into "quality-
based explanations" and "intensity-based explanations." The former imply 
that small farms use better-quality human labor (more family labor than hired 
labor), cultivate agricultural land of superior quality, provide better manage-
ment, and enjoy a higher impact from indivisible factors (such as bullock 
power). Among the intensity-based explanations, the greater use of human and 
animal labor, current inputs (such as manure and chemical fertilizer), and irri-
gation; the intensity of cultivation; and the greater allocation of cropped area to 
high-value or cash crops have figured quite prominently. However, studies also 
show that some of these features have undergone a change since the onset of 
the green revolution, especially with respect to some of the inputs in technically 
progressive agriculture. 

It has been observed that the high level of output per acre on small farms is 
really a function of the greater input of human labor, with other factors vary-
ing more or less in the same proportion as human labor (Mazumdar 1965). 
Studies for the 1950s and 1960s found a statistically significant inverse rela-
tionship between farm size and labor use per acre (C. H. H. Rao 1967; Bard-
han 1973; Bharadwaj 1974; Ghose 1979). 

Apart from the greater use of human labor, the high cropping intensity has 
been attributed to a high level of irrigation (Sanyal 1969; Rani 1971; Ghose 
1979; Thorat 1993). However, in the highly irrigated regions the relationship 
tended to be neutral, while in the case of privately owned well irrigation, a bias 
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was observed in favor of large farms in some studies (Chadha 1978; Thorat 
1993). 

Studies have also analyzed the difference in the use of material inputs such 
as manure, fertilizer, and capital services from traditional as well as modern im-
plements and machinery, including bullocks, from the 1960s through the 1980s. 
For the 1960s, Ghose (1979) found an inverse relationship of manure and fer-
tilizer per acre to farm size for the districts of West Bengal and Punjab, but in 
the case of Punjab, for 1968-69 a significant positive relationship was observed 
for all farms. Similarly Thorat (1993) observed higher expenditure and use of 
manure and chemical fertilizer on the small farms engaged in less developed 
dryland agriculture in the early 1980s. A few studies also found an inverse re-
lationship between farm size and total input cost (including imputed costs) for 
the 1960s (A. P. Rao 1967; Rani 1971). Similar results were obtained for less 
developed dryland agriculture during the late 1970s (Thorat 1993). 

Since the mid-1960s, significant changes have occurred in the nature of 
technology, which now consists of biochemical and mechanical inputs and is 
essentially capital intensive. Because the new technology requires more work-
ing and fixed capital and the large farmers have better command over owned 
and borrowed financial resources, they are likely to be better placed than the 
small farms with respect to the use of these new inputs. Some of the evidence 
for the 1970s and 1980s in regions that came under the influence of new agri-
cultural technology showed that the small farmers lost their edge in the use 
of new inputs such as chemical fertilizer, pesticide, and modern capital services 
(Chadha 1978; Bhalla and Chadha 1982; Thorat 1993). Small farmers, whose 
resource base and capacity to borrow from formal credit institutions are smaller, 
were found to be in a relatively weak position in the use of new technology 
(Thorat 1990, 1994). 

Recent Evidence 

Because technology and the pattern of its diffusion has been changing over 
time, many of the issues we have described need continuous reexamination in 
the light of emerging evidence. In this regard, Sen and Bhatia (2003) have an-
alyzed data on the cost of cultivation, and their study finds that paddy cultiva-
tion in Andhra Pradesh for 1995-96 showed an inverse relationship between 
farm size and both use of family and total labor and use of chemical fertilizer 
per hectare. However, there was no consistent pattern in the use of machine la-
bor, while irrigation costs per hectare increased with farm size. Yield per hectare 
showed little variation in the size classes up to 6 ha but was higher in the largest 
size class (6 ha and above). In the case of sugarcane, while the input pattern was 
found to be similar, output per hectare was found to be higher on small farms. 

Data for jowar cultivation for the same year (1995-96) in Maharashtra also 
showed an inverse relationship with farm size in the use of total labor and fer-
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tilizer (machine labor and irrigation costs were negligible), and yield per hectare 
did not show any systematic relationship with farm size. In the case of irrigated 
sugarcane, the amount of total human labor was highest in the small- and 
medium-size holdings. The use of machine labor was lowest in the smallest size 
category (up to 1 ha), followed by the largest size category (6 ha or more), while 
fertilizer use per hectare was also the lowest in the largest size category. Yield 
per hectare did not show a systematic relationship with size, although it was the 
lowest in the largest size category. 

In the case of wheat cultivation in Rajasthan (1992-93), the use of all in-
puts was greater on small farms than on medium and large farms, but there was 
no significant trend in the yield per hectare. Data for Punjab in 1995-96 and 
Rajasthan in 1992-93 showed higher cropping intensity on smaller holdings. 
Because large farms enjoy some advantages due to a higher volume of resources 
and some scale advantages in ownership of assets, the study also examined the 
total farm economy for Punjab (1995-96), Rajasthan (1992-93), and Tamil Nadu 
(1995-96). In the case of Punjab, the study found that the use of inputs such as 
seeds, fertilizers, and machine labor increased with farm size, but total labor 
and family labor showed an inverse relationship. However, gross returns per 
hectare as well as gross margins did not vary systematically with size of hold-
ing. Thus, the Punjab data did not provide any evidence of a significant relation-
ship between overall productivity per hectare and size of holdings. 

In the case of Rajasthan, it was observed that overall input use was higher 
for all major inputs on small farms (costs paid out per hectare were also higher), 
and this resulted in higher gross output per hectare (80 percent higher in the 
smallest category compared to the largest). In Tamil Nadu, while total human 
and animal labor showed an inverse relationship with size of holding, the use 
of machine labor did not vary systematically with size, and some of the major 
inputs, such as fertilizers and hired human labor, increased with size of hold-
ing. The gross income per cropped hectare did not show a systematic relation-
ship with size. 

On the whole, therefore, with the increasing importance of nonlabor in-
puts into production, the earlier observed inverse relationship is much less ev-
ident. In most of the states, the spread of irrigation through bore wells, which 
made irrigation less human labor-intensive, also weakened the inverse rela-
tionship between use of irrigation and farm size. However, use of fertilizer, a 
divisible modern input, often continues to show an inverse relationship with 
size for many crops and for the crop economy as a whole. Thus, the small farm-
ers do not appear to be facing significant scale disadvantages in the use of mod-
ern inputs, although because of resource constraints, large farmers in Punjab 
and Tamil Nadu devote a larger area to resource-intensive crops. The study also 
provides evidence that small farmers do not face significant price disadvan-
tages, although they do face higher costs on indivisible fixed inputs. 
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Land Reforms and Rural Poverty 

The influence of landholding structure, the "proletariatization" of households, 
and tenure status on rural poverty is of great significance and has been analyzed 
in a number of studies (Bardhan 1985; Parthasarthy 1987; Shergill 1989; Sharma 
1995). However, these studies do not relate changes in agrarian structure to land 
reforms. Moreover, linking the results of these studies to the possible impact of 
land reform-led changes is also difficult because they do not capture the link-
age and effect of the former with agricultural growth, employment in the farm 
and nonfarm sectors, wages, and other variables. These interlinkages have to be 
taken into account, because ignoring these features leads to biased estimates of 
poverty (van de Walle 1985; Bell and Rich 1994). 

There are major problems in tracing the dynamic impacts of both agrarian 
structure and land reforms on agricultural growth. It has been argued that pat-
terns of agricultural growth in India continue to have some correspondence with 
patterns of agrarian structure inherited from the colonial period (Bagchi 1976; 
Bharadwaj 1982; Mearns 1999). 

Further, in all but a few states the major impacts of land reform were felt 
during the 1950s and 1960s, a period during which the base of land ownership 
expanded, concentration levels were mitigated, and tenancy declined sharply. 
But the impacts of these changes affected a wide range of variables with dif-
ferent lags. 

Recent studies in states such as West Bengal, which have experienced 
modest but relatively rapid land reforms over different periods, link the rapid 
human development and decline in poverty experienced by these states to the 
land reforms. In West Bengal, land reforms may have contributed to a high rate 
of agricultural growth and reduced poverty through improved access to tech-
nology and inputs; high levels of investment in tanks, bore wells, and pump sets; 
"repeasantization"; and pressure on wages (Boyce 1987; Kohli 1987; Lieten 
2003). Banerjee, Gertler, and Ghatak (2002) have carefully estimated the effect 
of tenancy reform (Operation Barga) on agricultural productivity. They hy-
pothesize that tenancy reforms would improve tenure security and bargaining 
power and reduce the disincentive to effort and investment, thereby increasing 
productivity. Their model, based on district disaggregated results for tenancy 
reform, attributes 28 percent of the increased agricultural productivity in West 
Bengal to reform. Lieten (2003) has emphasized the stress in West Bengal on 
"inclusive land reform," that is, changes in production relations supplemented 
by improved provision of and access to inputs and "appropriate" technology, 
and creation of pro-poor institutions. Similarly, studies on the determinants of 
poverty in India over several decades associate the rapid reduction in poverty 
experienced by states such as Kerala with favorable initial conditions created 
by land reform through its impact on landlessness, rural wages, and participatory 
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development fostering high levels of social development (Lieten 1982; Raval-
lion and Datt 1996; Ramchandran 1997). 

Another recent study (Besley and Burgess 2000) has tested the relation-
ship between land reforms, poverty reduction, and growth in India. The study 
finds a robust relationship between land reform and poverty reduction, but this 
is primarily related to the impact of land reform on contractual relationships 
rather than land redistribution.6 The data cover the period 1958-92. The land 
reform variable is the (lagged) cumulative total of the various types of land re-
form legislation enacted since independence. The estimation of reduced form 
equation shows that land reform legislation had a significant impact on rural 
poverty as well as the rural-urban poverty difference within the states. Further, 
the results were driven by tenancy reforms and the abolition of intermediaries, 
while land ceiling legislation and consolidation had a negligible effect. Land 
reforms are also shown to have had an impact on rural wages, thereby affecting 
those sections of the poor who rely on wages rather than cultivation. The rela-
tionship to agricultural growth per capita is ambiguous, with tenancy reforms 
showing a negative impact and consolidation a positive impact. The greatest im-
pact of land reform on poverty occurred in states that had high levels of initial 
inequality in land distribution. 

In summary, the evidence from India provides support for the positive im-
pact of land reforms on rural poverty (World Bank 1997c; Mearns 1999). 

Future Directions in Land Reform 

As discussed earlier, land reforms in India have led to the regulation of land 
markets in the form of land ceilings, tenancy regulation, rent control, and the 
creation of property rights in favor of the "tillers of the soil" and the land-poor. 
The content and scope of land reform has come under sharper scrutiny in the 
period of economic liberalization, because land reforms imply abridgements of 
extant property rights as well as market regulation. In the following sections we 
consider the future direction of land reform policy in the light of the analysis 
presented in the preceding sections. 

Agricultural Land Ceilings 

There is continuing debate on whether the present land ceilings should be raised, 
lowered, or left unchanged. While agricultural land ceilings in India were set high 

6. One of the limitations acknowledged in the study is that the frequency of land reform leg-
islation is used as a variable, which does not allow for the direction of legislation or for the level of 
its implementation. The legislation to abolish intermediaries is not seen as redistributive, although 
it had the greatest redistributive impact among the land reform measures undertaken in the post-
independence period. 
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by Asian standards, technological changes and the rising capital intensity of 
agriculture as well as the need for investments in agricultural support argue for 
either raising or abolishing the ceilings. The empirical literature that we have 
examined suggests a weakening of the inverse size-productivity relationship, 
although it has not yet generally demonstrated a positive relationship either. 
However, because small farms continue to be labor-using and capital-saving, 
there is no case for raising the ceiling limit at present, while vigorous steps have 
to be taken to ensure that small farms are able to take advantage of technolog-
ical changes. 

At the same time, there is considerable scope for improved implementation 
of existing ceiling laws by plugging the loopholes, unearthing fake transfers 
with the help of grassroots organizations, and expediting decisions in cases un-
der litigation by creating special benches in high courts or by constituting land 
tribunals under Article 323-B of the Indian Constitution. States have to ensure 
that when surplus land is allotted, mutations are effected in the land records, 
land is physically demarcated, and possession is handed over. Computerization 
of land records would help in the unearthing of fake transactions. 

Tenancy Reform 

Tenancy reform is viewed as a major redistributive as well as growth-inducing 
measure. There are three main issues relating to tenancy reforms: (1) the cur-
rent restrictions on leasing out, (2) the regulation of and ceilings on rents, and 
(3) the right of resumption of land given to landlords and, conversely, the ac-
crual of rights to tenants to hold or own the land. 

While mOst states severely restrict leasing, there are states where it is per-
mitted with or without restrictions (Table 4.1). In a majority of these states, the 
landlord's right to resume land is curtailed and/or subject to restrictions. 

In the eastern states, where traditional tenancy relations are still signifi-
cant, considerable political commitment and grassroots support are required for 
the successful implementation of tenancy reform. In other areas, where land 
markets are better developed and ground rents are high, the leasing out of land 
by small lessors is a viable strategy. Lessor-lessee relations are also far more 
compatible with the growth of investment and technological change. In such 
situations, the requirements of growth and equity may be better served by lib-
eralizing the lease markets. We noted earlier that the ban on tenancies and the 
restriction on resumption of land by landlords have made leases more insecure, 
while the great diversity in rental forms has made regulation of rents even more 
difficult. On both counts, the needs of the poor would be better served i f ten-
ancy was legalized for all marginal and small landowners, subject to the land 
ceilings in operation, and the determination of rent left to market forces, sub-
ject to some realistic ceiling, which may be decided on a state-to-state basis. 
The state should also insist on secure long-term tenures and deal seriously with 
the landowners opting for short tenures. 
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On the question of the right of resumption, we have noted that different 
states treat the issue differently. Given that both lessors and lessees now belong 
to different classes, states may need to follow a differentiated policy with re-
spect to marginal and small cultivators on the one hand and medium and large 
cultivators on the other, restricting the latter's right to resumption on a small 
number of grounds, such as self-cultivation and absence of alternative sources 
of income. 

Land Records 

The implementation of land reforms requires the maintenance and regular up-
dating of land records, which have been woefully inadequate and poorly man-
aged in several parts of the country. Since 1988-89, the central government has 
started schemes for the creation and maintenance of land records in areas where 
these were nonexistent, and for their computerization in order to facilitate 
maintenance and transparency. This continues to be a major policy issue. The 
central government's scheme for the computerization of land records is now op-
erative in all districts, except where there are no land records (e.g., in the north-
east), and it has also been decentralized to the lower administrative levels (the 
tahsil or talukd). The scheme has made good progress in a number of states, 
and the plan for strengthening revenue administration and updating land records 
is also operative in all districts. Therefore, the way forward is to continue sup-
porting these efforts. 

Reforms in the Land Market 

With appropriate institutional reform, the land sales market can itself become 
an instrument for facilitating the transfer of land to agriculturally dynamic and 
land-poor households. Studies show that land transactions have facilitated the 
transfer of land from larger to smaller landowners in most parts of the country, 
including Punjab and Haryana (Meatus 1999). The land sales market is very 
sluggish in poor agrarian regions, in contrast to areas with developed capitalist 
agriculture, such as Punjab and Haryana (Srivastava 2000). This is a result of 
imperfections in the land market due to high transaction costs and imperfect 
credit markets (Mearns 1999). Investment in land is also uneven, which puts it 
beyond the reach of poor households, while large landowners fear low value re-
alization. Compounded further by constraints on leasing, there is low intensity 
of use of the land market, with land simply lying fallow in the hands of absentee 
landowners. 

Steps could be taken to facilitate the transfer of land to small and marginal 
landowners through the provision of long-term credit or assistance through the 
existing antipoverty programs, such as the Department of Rural Development's 
Swarnajayanti Gram Swarozgar Yojana. Furthermore, collaboration between 
nongovernmental organizations and the National Scheduled Caste and Tribe 
Finance Corporation in Andhra Pradesh, with the former identifying available 
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land and the latter purchasing it at market prices and transferring it to the poor 
on long-term credit (India, Planning Commission, 2003, 308-10), is an initia-
tive that could be replicated in other states. 

Women and Land 

In the past, the focus of creating new land institutions has been on promoting 
equity and growth between households, with land ownership and management 
continuing to be vested in males. Although a very large proportion of rural 
women are cultivators, they continue to be land- and assetless, because hardly 
any attention has been given to legal and other institutional impediments to the 
acquisition of land. Further, a significant proportion of farming households are 
headed by women due to male migration, death, or desertion or for other rea-
sons. In such cases, absence of secure titles could impede incentive, investment, 
or access to inputs and credit (Agarwal 2003). This gender gap has important 
implications for equity and participatory development as well as for growth and 
efficiency. 

The obstacles to women's ownership of land have been extensively high-
lighted (Agarwal 1994) in official documents (Working Group on Women's 
Rights 1996). Many of the states have responded by taking measures to improve 
women's access to land and landed property, but serious anomalies persist.7 

In the matter of giving women a permanent stake in land distributed through 
government programs, the sixth five-year plan (1980-85) recommended that 
states give joint title to husband and wife in the transfer of assets such as land 
and home sites through government programs. The National Perspective Plan 
for Women (1998-2000) further recommended that the allotment of government 
wastelands, government land and surplus ceiling land, village common land, 
developed home sites, and tenements should invariably be done in the woman's 
name or under the joint names of the husband and wife. It is clear, therefore, 
that despite the limited progress made, there is still a long way to go in the 
direction indicated by these government initiatives. 

Tribal Peoples and Land 

India's tribal population is concentrated in the states of Bihar, Gujarat, Maha-
rashtra, Madhya Pradesh, Orissa, Andhra Pradesh, Rajasthan, and West Bengal, 
apart from the northeastern region. The economy of the tribal communities 
continues to be land-based, with agriculture forming the mainstay of tribal life. 
However, the tribal land base has been steadily shrinking and is increasingly 

7. States like Uttar Pradesh, Haryana, Jammu and Kashmir, Delhi, and Punjab are appar-
ently yet to take adequate steps to provide constitutional or legal safeguards to women with respect 
to their access to land. In these states, the succession rules relating to agricultural land are differ-
ent from personal laws affecting the devolution of all other property. Land devolves to male lineal 
descendants, and widows and daughters inherit only in the absence of male heirs. 
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alienated in the wake of nontribal migration into the tribal areas, leading to the 
"pauperization" of tribal people, rendering their situation, which is extremely 
vulnerable even at the best of times due to their comparatively higher levels of 
poverty and illiteracy, even more precarious. 

Many states with a large tribal population have enacted laws prohibiting 
the alienation of tribal land, but legal loopholes and lack of effective political 
and administrative wi l l continue to push tribal peoples toward assetless desti-
tution. Studies initiated by the Department of Rural Development in 1997-98 
(India, Planning Commission, 1999) paint a grim picture, confirming that 
massive alienation of tribal lands continues in tribal regions in all parts of the 
country. 

Not only would restoration of alienated land require tough laws and an 
empathetic administration, but the problem would need to be addressed simul-
taneously along with other persistent tribal issues such as indebtedness, de-
clining access to forest products, displacement, and ineffective implementation 
for tribal areas of the Panchayat (Extension to the Scheduled Areas) Act of 1996, 
which grants autonomy and control over local resources to tribal communities. 
Simultaneously, programs need to be started on a priority basis to generate em-
ployment and income and extend microcredit for self-employment ventures and 
consumption credit when no work opportunities are available. Special packages 
of poverty alleviation programs combined with basic minimum services should 
reach these areas through effective intersectoral coordination at the implemen-
tation level. 

Common Property Resources 

With land reform, all uncultivated lands including forests became vested with 
the state and were made available for grazing and other common purposes, and 
such lands are therefore part of the common property resources (CPRs). How-
ever, due to encroachments and the resultant decay of community management 
systems, the quantity, quality, and productivity of land-based CPRs available to 
the villagers have declined substantially over the years (Chambers, Saxena, and 
Shah 1989). 

Increased policy attention to land-based and forest CPRs is warranted in 
the future, because such areas still play an important role in the life and econ-
omy of rural people. In villages of intensive cultivation, the CPRs are of mar-
ginal importance, but in arid, semiarid, and hilly regions, CPRs meet a signifi-
cant proportion of the fuelwood and fodder requirements of poor households, 
besides contributing to food requirements and income (Jodha 1986,1990)8 and 
fulfilling environmental functions (Khare 1993). 

8. According to the 54th NSS round (NSSO 1999), which made the first attempt to provide 
comprehensive estimates of CPRs use, 44.2 percent of rural households collect fuelwood from 
CPRs, 29.2 percent use CPRs for livestock rearing, and 12.7 percent use them for collection of 
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Although between 1952 and 1980, an average 154,571 ha per year of for-
est land was converted to nonforest use (mostly irrigation and power dams) and 
agriculture (Shyam 1993, 24), the process of further deforestation has been 
halted since the late 1980s. One reason has been the impact of the rise of green 
sentiments in the late 1980s, which gives primacy to environmental functions 
of forests and to satisfying the subsistence needs of the forest dwellers. This 
policy has called for a decentralized and participatory system of forest man-
agement, which could resurrect community interest and stakes in protecting the 
forests (NSSO 1999).9 

By the mid-1970s, it became clear that i f the people's demand for fuel-
wood and fodder were not met it would be impossible to save even productive 
forests. The response was a program of social forestry for the afforestation of 
common lands carried out by the Forest Department. The program was not very 
successful due to poor management and the failure to define, establish, and 
publicize rights to the trees and the procedures for marketing and allocating 
benefits, which led to indifference on the part of the local communities. 

Another major problem was the degradation of common lands due to the 
lack of control of rainwater run-off. An integrated and participatory approach 
is most appropriate and has been highlighted by the new guidelines of the Hanu-
mantha Rao Committee (1994), which aim at decentralized participatory plan-
ning and implementation of watershed development programs. 

Building the capacity of grassroots organizations in planning, monitoring, 
implementation, and marketing should be pursued in the future. Further, the 
interface of the watershed associations or committees with the panchayati raj 
institutions requires strengthening through the transfer of funds to the village 
bodies and user groups and by making the latter accountable to the former. 
Where panchayati, represent several villages, single village organizations should 
be created as subunits of the panchayati, so that the land in question pertains to 
one village only. Because cultivable wastelands in many states have already 
been settled in favor of the poor, special projects should be undertaken to make 
such lands productive. 

Internal Factors in Community Mobilization 

There is a strong rationale for accepting community-based management of 
commons, provided collective action is possible. There is strong evidence that 

fodder. Another 4.6 percent gather leaves and 3.2 percent collect fruits and roots from the CPRs. In 
value terms, the annual collection of fuelwood, fodder, and other items per household amounted to 
Rs. 693, with Rs. 777 being the highest for rural labor households with significant interstate variations. 

9. With traditional community control and management, access to tree products has gener-
ally been fairly equitable. To take what may be a typical example in a hil l village, Silpar, Almora 
District (Uttar Pradesh), an informal panchayat has been in existence for the past 18 years for pro-
tection of trees on common land (Tripathi 1987, 132-34). 
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social cohesion promotes such action, but there are sharply polarized views on 
whether such cohesion is likely to occur in Indian villages. 1 0 

Local collective action has been undermined in the past 30 years by a num-
ber of political and economic processes (Bardhan 1993).11 The overall result of 
these processes has often been to forestall local action; a way out of this situa-
tion is "co-management," that is, cooperative management arrangements between 
state and local organizations in which states assign group rights to specific re-
sources, establish overall guidelines for intergroup interactions, and help to cre-
ate more positive environments for the operation of local organizations (Swallow 
and Bromley 1994, 5). 

Conclusion 

Agricultural land in India is overwhelmingly privately owned and operated, 
with total holdings numbering more than 115 million in 1995-96. More than 
80 percent of the holdings are in the small and marginal categories, that is, hold-
ings of less than 2 ha each. 

The implementation of land reform policies aimed at equity and growth 
has been patchy across states, its success hinging on political wi l l as well as the 
capacity for collective action of the people. While land reforms have led to the 
expansion in the base of owner-cultivators, technological and other changes 
have led to significant shifts in the agrarian structure. Where new technology 
has taken root, agriculture is generally more capital intensive, thereby trans-
forming the old relationships. These changes, along with the new ethos of lib-
eralization, have led to a questioning of the economic grounds of land reform. 
Further, land reforms that presuppose collective action by the poor also appear 
to have become less politically feasible with the expansion of the land-owning 

10. According to Eckholm (1979), rigid stratification of village society inhibits the devel-
opment of institutions representing a common wi l l , while grossly unequal land tenure and access 
to markets ensure that only a powerful minority gains in the name of the community. Bandyopadh-
yay, Shiva, and Sharatchandra (1983), however, dispute that social and economic inequalities have 
hindered the possibility of community ownership, participation, and control in India. Management 
of village commons has been a historical reality for two reasons. First, whereas private resources 
in India have been governed by individualistic and class-dominated norms, there have been com-
munally shared norms related to community resources. Second, the self-sufficient nature of the 
traditional village economy guided the exploitation of common resources through a system of self-
control. The authors therefore conclude that there are no structural barriers to achieving commu-
nity participation in forestry projects. Many environmentalists support this point of view (Agarwal 
andNarain 1990). 

11. Village societies have become heterogeneous, and market forces have commercialized 
the erstwhile subsistence economies, integrating them with urban and national economies. Partic-
ipatory politics erodes the traditional authority structures, and modernization improves the options 
of both exit and expression for the common people. Many rural communities in developing coun-
tries are in a difficult transition period, with traditional institutions on the decline while new self-
governing institutions are yet to be born. 



96 Ravi Srivastava, N. C. Saxena, and Sukhadeo K. Thorat 

class as well as attachment to land and property rights. While these changes 
make the old agenda of land reform less politically feasible, the economic 
grounds of such reform also require fresh reconsideration. 

Our analysis does not support a relaxation of agricultural land ceilings, but 
calls for a greater liberalization of the tenancy market, with safeguards for small 
lessees or lessors and discouragement of absentee landowners. We have also 
argued that the government should change gender-nonegalitarian land laws and 
foster landownership among women. This chapter also argues that the legal and 
implementation framework is still biased against tribal peoples and that this is 
one of the main factors leading to their pauperization. 

We have shown that the management of forests and village commons, 
unlike that of cultivated lands, should lie with the community. This is now rec-
ognized by the government, but in practice, many of the administrative and 
socioeconomic dynamics are still not conducive to community management 
of these resources, and there are still a large number of lessons to be learned 
from past successes and failures. 



5 The Basic Health Protection System in 
Rural China 

L I N G Z H U 

Despite the enormous success of market-oriented reforms in China, there is no 
denying that these reforms have also led to a widening of rural-urban gaps, in-
creasing regional disparities, and income inequalities adding to poverty. Indi-
viduals and households are now at greater risk and subject to uncertainties that 
cannot be mitigated by the existing informal protection systems. The process 
of restructuring the social protection system in response to the socioeconomic 
transition lags behind marketization that proceeds unhindered. As a result, those 
outside the formal security systems, save those in the high-income group, have 
become more vulnerable to economic forces. 

The growing health vulnerability of the rural people is becoming increas-
ingly apparent, and although a booming medical market has emerged during the 
transition, medical services and drug markets remain far from well regulated. 
Corruption is rampant in the process of drug procurement, leading to costlier 
medicines and poorer access to health services. The vicious circle of poverty and 
illness has evoked wide public concern and calls for prompt policy intervention. 

This chapter focuses on the health insecurity problems faced by the rural 
people of China during the country's current socioeconomic transition. I first 
introduce the changes in the basic healthcare system and financing and review 
the socioeconomic impacts of the current transition, drawing on macro-level in-
formation. Next I identify groups vulnerable to health risks through household 
livelihood analyses. This part of the chapter also draws heavily from sample data 
on the use of medical services to identify residual insecurity under the existing 
health risk-pooling systems. I end with a discussion of the necessary policy 
interventions, looking at the Indian experiences related to these issues. 

The Healthcare System and Financing 

Tracking the Changes 

As early as the mid-1960s, a three-tier (county, township, and village) health 
service network had the responsibility of providing both medical treatment and 
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healthcare in rural China. In the highly centralized planning system, public 
health programs sponsored by the government could be implemented rather 
smoothly in the countryside through this network. Rural health workers, widely 
known as "barefoot doctors," played a major role in providing easy and quick 
access to primary healthcare for the rural population. These rural health workers 
received work points from their respective production teams and received cash 
from the villagers for the inexpensive medicines. 

The so-called cooperative healthcare system operating in most parts of 
China at this time was the grassroots public health service system closely associ-
ated with the functioning of the commune system (Zhu 2002a).The government 
retained firm control over medicine production and sale so as to guarantee re-
liable and inexpensive supply. These institutional factors and strong government 
financial support for public health made a decisive contribution to the improve-
ment of rural health conditions despite the overall low level of health services. 

Since the early 1980s, China's rural healthcare system has gone through 
far-reaching reforms. Government was the prime mover in this case, reining in 
the market to tackle the problems of public health financing and contain health-
care costs. Pursuing financial decentralization, higher government levels often 
delegated the responsibility of healthcare financing to the lower levels, which 
were in financial difficulties and likely to leave the responsibility to healthcare 
institutions. This actually meant that the problem was left to the market. Such 
a policy orientation became visible as early as in 1985 when the healthcare 
reform program was announced (China, State Council, 1985).1 This policy doc-
ument neither tried to encourage government authorities at various levels to 
increase their investment in public health, nor did it find a way to rein in med-
ical costs. Instead, it allowed medical institutions to collect fees at wi l l to deal 
with the shortfall in government financing. 

As a result of financial decentralization, the three-tier health service net-
work in rural China was challenged by the decline of public investment. One of 
the manifestations was the notable decline of the share of public health expen-
diture in total expenditures (China, Ministry of Public Health, 2002b). The 
share of public health spending declined from 2.5 percent in 1980 to 1.7 percent 
in 2000. The cooperative healthcare system virtually disappeared following the 
collapse of the People's Commune System, and the overwhelming majority of 
village health clinics were privatized. Subsidies for public health services at and 
above township levels were reduced and rural health services were commer-

1. This policy document considers severe shortage of investment in public health, low med-
ical fees, and the financial loss of medical institutions the main reasons for the slow development 
of health enterprises. Further, strict government regulations are regarded as not conducive to stim-
ulating private investment. The document therefore encourages collectives and individuals to set up 
medical institutions and allow existing medical institutions to increase user fees and charge labor 
and cost recovery fees for preventive and supervisory services. 



Basic Health Protection in Rural China 99 

F I G U R E 5.1 Expenses and per capita net income of average rural households in 

China, 1995 and 2000 

1,400 
Expenses and income (yuan) 

1995 2000 

H Expenses of appendectomy 

• Expenses of pneumonia 

• Per capita net income of average rural households (price index: 1980 = 100 yuan) 

SOURCE : Editorial Committee of Health Yearbook (2001, 474 and 501). 

cialized,2 but the lack of well-functioning medical services and drug markets as 
well as corruption in drug procurement resulted in cost increases. For example, 
the cost of in-hospital treatment for appendicitis increased by 37.2 percent in 
2000 compared to what it was in 1995, and the cost of in-hospital treatment for 
pneumonia increased by 83.2 percent, at a time when the net per capita income 
of rural households increased by just 25.9 percent (Figure 5.1). 

These changes resulted in a turnaround from the prereform policy, which 
had effectively combined basic biomedical intervention and public healthcare 
(Wilson 1992). In order to reverse such a trend, the Chinese government has 
been making efforts to reestablish the cooperative healthcare system and at the 
same time carrying out experimentation regarding various forms of health 
risk-pooling system in different regions at varying development levels, making 
investments in upgrading public healthcare facilities, and addressing the prob-
lems of healthcare and drug markets. However, the trend has not yet been re-
versed, partly because the intervention is far from adequate. 

The Impact of the Changes: Growing Inequality and Vulnerability 

The impact of changes in healthcare financing on the health risk vulnerability 
of rural people has not been directly discernible in the overall health outcomes 

2. According to an investigation I conducted in Nong'an and Yongji counties of Jilin prov-
ince in November 2001, the government no longer provided subsidies to township hospitals, and 
subsidies were being provided to county hospitals only for their investment program. 
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because such outcomes are also influenced by other factors, such as nutrition, 
clothing, housing, jobs, education, living environment, behavior and lifestyle, 
and so on (Fuchs 2000). Nevertheless, one can feel the impacts in the follow-
ing areas: 

1. Increasing medical costs borne mainly by patients. In the 1980s, the total 
health expenditure in China was 3 percent of its gross domestic product 
(GDP). Figure 5.2 shows that in the early 1990s, health spending was in 
the range of 100-200 billion yuan, or 4.1 percent of GDP, and increased 
to more than 400 billion yuan, or 5.1 percent of GDP, in 1999 (Editorial 
Committee of Health Yearbook 2001). The increase in healthcare expen-
diture (in nominal terms) during these years was mainly and directly borne 
by patients. 

2. Declining use of healthcare resources. A report by the Ministry of Public 
Health pointed out that "compared with 1990, in 1998 the average pa-
tients per doctor declined from 1683 to 1178; the utilization of hospital 
beds declined from 80 to 60 percent"; and "insufficient health resources 
co-exist with their wasteful use" (China, Ministry of Public Health, 1999, 
188 and 190). 

3. A widening rural-urban gap in health resource allocation. The urban pop-
ulation, especially the unemployed and their families, have also suffered 
from the market orientation of health services, although investment in 
healthcare by both central and local governments was concentrated in the 
cities. Social medical insurance and social aid systems were developed 
mostly for the cities. Under these conditions, healthcare services have been 
biased against the rural population. By the end of the 1990s, rural dwellers 
accounted for more than 70 percent of the total population in China, but 
rural healthcare expenditure accounted for only about 20 percent of the 
total government expenditure on healthcare (China, Ministry of Public 
Health, 1999). 

4. A notable reduction of access to medical services by rural people. The state 
health service survey organized by the Ministry of Public Health found that 
in 1993, 58.8 percent of the rural patients needing hospitalization did not 
go to a hospital because of personal economic difficulties. In 1998, this per-
centage increased to 65.3 percent (China, Ministry of Public Health, 1999). 

5. Aggravation of the vicious circle of poverty and illness. According to one 
calculation, poor households accounted for 7.2 percent of the total rural 
households in 1998,3 whereas the nonpoor households falling into the cat-
egory of poor households due to medical expenses accounted for 3.3 per-

3. The rural poverty line set by the Office of the Leading Group for Poverty Alleviation, under 
the State Council, was 625 yuan per capita annual net income at the end of the twentieth century. 
The exchange rate is 8 yuan for a dollar. 
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F I G U R E 5.2 Total health expenditures in China, 1990s 

Health expenses (100 million yuan) 

1991 1995 1996 1997 1998 1999 

• Public health service • Health insurance of government employees 

• Social health insurance and others • Out-of-pocket expenditures 

SOURCE : Editorial Committee of Health Yearbook (2001). 

cent of the total households. This means that due to family medical expen-
diture, more people slipped into poverty and the poverty rate went up to 
10.5 percent (Liu, Rao, and Hu 2001). 

6. Reduction of preventive health service at the grassroots level. This prob-
lem exists despite the fact that the government has neither given up its 
management role in public health (China, Ministry of Public Health, 2002a) 
nor forgotten to insist that village clinics continue to take the responsibil-
ity of epidemic prevention, maternity and childcare, and family planning.4 

The government's document of healthcare reform announced in 1985 stip-
ulated that any institution or individual could run village clinics i f the vi l -
lage provided appropriate subsidies for the labor input by rural doctors or 
health workers in the area of public health work. In the poor areas, local 
governments were also required to provide assistance and subsidies for 
such activities (China, State Council, 1985). These requirements, however, 
were too difficult to be met in the economically less developed areas. As 
a result, in most rural regions, especially the poor ones, preventive services 
either remain deficient in terms of service supply or are starting to charge 
fees. This makes it more difficult for the poor to obtain preventive services, 
creating greater health risk vulnerability among them. 

4. Since the beginning of the reforms, the National People Representatives have passed 9 laws, 
the State Council announced or rectified 25 administrative regulations, and public health authori-
ties promulgated over 400 departmental rules concerning healthcare issues. 
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Identifying Rural Health Insecurity 

None of us can know beforehand when we wi l l fall seriously i l l , but the poor, 
pregnant, children, and the elderly are definitely more prone to health risks than 
the rest (Arrow 1963). However, even the high-risk groups at the low-income 
level are not unavoidably vulnerable when they are protected by social security 
systems or are supported by other forms of safety nets (Sen 1981). The health-
care services that increase accessibility through public support can also alleviate 
the insecurity of the high-risk groups. Based on this understanding, this section 
gives an overview of the portfolio of the social security coverage in China based 
on recent national statistics. Subsequently, the health risk-vulnerable segments 
are identified, mainly based on individual- and household-level information. 

Institutions of Rural Health Security 

The institutions that help and support rural people during illness or suffering 
from illness-related income and expenditure shocks in China are as follows: 

1. Formal health insurance systems, including commercial health insurance 
programs, social health insurance programs, and community-based coop-
erative medical insurance schemes (effectively functioning only in a few 
well-off counties). 

2. Health relief and assistance, including: 
• Medical relief in case the major income earners fall seriously i l l (cases 

found within the rural health project financed by the World Bank [1997b] 
covering a number of poor counties in southern Shaanxi province). 

• Social assistance with cash transfers to the aged confronting catastrophic 
illness or injuries (cases recorded in Shaoxing townships of Zhejiang 
province). 

• Subsidized maternity services to women of poor households (cases 
found by the rural health project financed by the Chinese Poverty Alle-
viation Foundation for Lijiang county, Yunnan province). 

3. Selective health service provision with budgetary subsidies for rural health 
education schemes and targeted preventive health plans, including pre-
natal and maternal care and immunization for children below age seven. 

4. Informal risk pooling among family members, relatives, friends, and 
neighbors. 

The formal Chinese social protection system for rural people, however 
well established it may have been in the past, is currently extremely limited in 
coverage. Health relief and assistance have functioned only in a few developed 
regions. In those poor areas where health promotion projects were carried out 
with the aid of poverty reduction funds, the assistance was available only for 
the duration of the projects. 
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The budgetary subsidies allocated to rural health education and targeted 
preventive health plans are often not sufficient to support the full operation of 
the programs. For example, the immunization plan was designed to be free of 
charges for children under the age of seven, but the central government dis-
bursed funds for the vaccine and left the payment for services to be met by the 
local governments, the majority of which have not paid the cost due to either 
unwillingness or inability. The parents have to pay at least 1-3 yuan for every 
shot of vaccine, so some of the rural poor cannot afford to have their children par-
ticipate fully in the program. Due to the financial and geographical constraints 
to accessing reproductive healthcare, around 40 percent of pregnant women from 
poor rural households did not receive prenatal care. 

With regard to health insurance programs, people covered by health in-
surance schemes in China accounted for only 27 percent of the total population 
in 1998, with the coverage rate at 55.9 percent and 12.7 percent for urban and 
rural people, respectively (China, Ministry of Public Health, 1999). The elderly 
with declining earning abilities belong to a high-health risk group, with the cov-
erage of their pension schemes determining their ability to cope with increas-
ing medical expenditures (Li 2003). The coverage of pension schemes in 2001 
was estimated at 29.5 percent for urban dwellers and 7.5 percent for the rural 
(NBS 2003). Thus, a considerable proportion of the population is not covered 
by the two most important schemes in both the urban and the rural sectors. The 
uncovered portion is substantially larger for the rural group than the urban seg-
ment (Figures 5.3 and 5.4). 
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FIGURE 5.4 Pension system coverage in China, 2001 

B Urban uncovered • Urban covered • Rural uncovered H Rural covered 

S O U R C E S : China, Ministry of Labor and Social Security (2001); NBS, China Statistical Yearbook, 
2002. 

Because the average rural income is lower than the urban and poverty in 
most part of the countryside is more severe than in urban areas, rural people are 
more vulnerable to health threats. The insurance schemes covering urban people 
are essentially related to the labor force employed in the formal economy and 
are similar to those in other developing countries. The rural people covered by 
the two formal social support systems are primarily those working in rural in-
dustries and services. Farmers and their family members account for the major 
portion of the uncovered and are secured only by their entitlement to land. 
Thanks to the great improvement in land productivity, most farming households 
have achieved food security even with very small land plots, measuring on av-
erage only 0.6 hectare (ha) per household (NBS 2002). However, the deficit of 
the basic needs that were met by the income generated from land-related activ-
ities is growing with marketization (H. Fan 2003). This is particularly true of 
healthcare and education, which have become increasingly expensive since the 
government started shifting financing responsibilities to individuals. 

To overcome the problems of insufficient investment in public health and 
the limited coverage of health insurance systems, a number of counties or cities 
in the eastern rural regions took the lead in reestablishing village public clin-
ics, integrating township and village medical prevention services, and creating 
community-based cooperative medical insurance schemes or social health in-
surance systems. In other regions, especially in the poor areas, similar efforts 
rarely produced successful results (Zhu 2002a). The majority of rural people have 
to rely on informal systems to protect themselves against health-related risks, 
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even though it is widely understood that the informal mechanisms of social se-
curity, such as mutual assistance via family ties, friends, neighbors, and rotat-
ing saving groups, are unable to provide adequate protection and support to rural 
people in the context of increasing marketization (Platteau 1991). 

Health-Risk Groups and Their Use of Medical Services 

The characteristics of rural health insecurity can be more precisely presented 
with descriptive statistics derived from a sample survey I conducted.5 In a total 
of 1,989 sample households (7,900 people), those covered by the cooperative 
medical programs accounted for 11.8 percent (Table 5.1), while schoolchildren 
aged 8-16 (nearly 13 percent of the sample population) are insured for accidents 
and hospitalization. These two categories may have some overlaps in terms of 
participation by the sample population, because the benefit packages of the 
two are very different. The findings underline the fact that the majority of rural 
people remain health-insecure. 

Figures 5.5-5.8 show the incidence of sickness in the two weeks prior to 
the survey and the choices that the patients made in dealing with it. Figures 5.5 
and 5.6 show that the poor suffered from a higher incidence of sickness. About 
70 percent of the people who fell i l l and visited a doctor chose to obtain med-
ical treatment from the local village clinics, which generally receive nothing from 
government budgets. There was also a remarkable number of patients from both 
the poor and the nonpoor groups who bought medicine on their own for self-
treatment. This practice apparently helps to reduce the cost of medical treatment, 
but it carries health risks that cannot be ignored. To buy and take medicines 
without a doctor's examination and prescription may well result in incorrect and 
indiscriminate use. This is even more risky for those who do not have much 
knowledge, a concern borne out by the fact that fewer than 30 percent of the 
heads of the poor households in my sample said they had received health edu-
cation services, compared to 35^11 percent in the nonpoor category. 

About 10 percent of the total sample reported being i l l , with the sickness 
incidence of females at 12.6 percent, 3 percentage points higher than the sick-
ness incidence of males. Roughly 28 percent of the i l l included those over the 
age of 64, while preschool children under the age of 7 accounted for 13.3 per-
cent. The group of schoolchildren between the ages of 8 and 16 had the lowest 
share, 5.2 percent. Ironically, only this age group is covered by commercial in-
surance, which is available due to a campaign launched by insurance companies 
throughout the school system. The companies ruled out the group over the age 
of 60 by requiring much higher premiums for them than for the other age groups, 

5. I organized the sample survey in 1999-2000 in collaboration with colleagues from the 
Research Center for Rural Economic Policies under the Ministry of Agriculture, China. The sur-
vey included 2,500 households in 34 villages, 34 counties, and 6 provinces (Guangdong, Jiangsu, 
Hebei, Jilin, Sichuan, and Gansu) in 1999. 
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TABLE 5.1 Mean household assets possessed by the poor and the nonpoor 

Total Low- Middle- High-
sample income income income 

Asset n= 1,989 n = 266 « = 671 7 7 = 1,052 

Human capital 
Household size (persons) 3.91 4.19 4.3 3.6 

(1.7) (1.6) (1.7) (1.6) 
Labor ratio (Number of 77% 54% 63% 81% 

persons working/ (55.0) (26.8) (26.8) (68.0) 
household size) 

Years of schooling of 6.63 5.63 6.50 6.97 
household head (2.2) (2.3) (2.7) (2.0) 

Natural capital 
Area cultivated (mu per 6.19 6.84 6.59 5.77 

household)" (7.4) (5.7) (5.0) (8.8) 
Area contracted13 3.89 3.34 4.69 3.51 

(4.3) (3.8) (4.2) (4.4) 
Financial capital 

Bank savings and cash at 9,654 1,538 3,654 15,534 
end of the year (25,776) (3,411) (6,531) (34,201) 

Bonds and other capital 34 0 8 59 
(859) (0) (193) (1,170) 

Physical capital 
Value of production assets 6,118 2,877 3,608 8,539 

(29,081) (6,781) (7,392) (39,251) 
Value of nonproduction 23,381 8,767 13,249 33,538 

assets (41,135) (8,671) (15,179) (53,028) 
Health insurance coverage (%) 11.80 6.80 7.50 15.80 

SOURCE : Author's survey. 

NOTES : In this table, the poor are the low-income group with annual per capita net income below 

1,000 yuan, the nonpoor earn more than 1,000 yuan, and the middle-income earn 1,000-2,000 yuan. 

The figures in parentheses are standard deviations. 
a15 mu = 1 ha. 
bArea that a household received from the process of land distribution in its village. 

thereby inducing the majority of those who most require commercial insurance 
to give up buying it. 

Residual Health Insecurity 

Residual health insecurity can be generally defined as the situation of an indi-
vidual or a group of people who are outside the coverage of health security 
institutions. For well-targeted policy intervention, it is crucial to identify the 
residual insecurities at both the country and the regional levels because there 



F I G U R E 5.5 Types of health service providers chosen by the Chinese nonpoor and 
average expenses 

The nonpoor 
Individuals = 4,525 = 100% 

17 Not ill or injured 
Responses = 1.069 = 89.9% 

HI or injured 
Individuals = 456 = 10.19 

I Responses = 362 = 100% J 

Do not visit doctors 
Individuals = 116= 10.1% 

[ Responses = 38 = 100% 

Self-treatment 
36.9% 

Cannot afford 
28.9% 

Visit doctors 
Individuals = 246 = 68% 

{ Responses = 199= 100% 

No time 
26.3% 

Other 
7.9% 

Village clinic 
54.8% 

Township health center 
21.1% 

County-level hospital 
and above 

21.4% 

Average expense 

¥ 200.3 

¥ 7 4 . 0 

¥ 2 4 6 . 9 

¥ 4 7 4 . 5 

SOURCE : Author's survey. 

F I G U R E 5.6 Types of health service providers chosen by the Chinese poor and 
average expenses 

[ Not ill or injured 
Responses = 811= 85.6 

The poor 
Households = 2 51 

Individuals = 947 = 100% , 

III or injured 
Individuals = 136 = 14.4% 
Responses = 117 = 100% 

Do not visit doctors 
Individuals = 33 = 28.2% 

[ Responses = 13 = 100% J 

Self-treatment 
23.0% 

Visit doctors 
Individuals = 84 = 68% 
Responses = 73= 100% J 

Other 
53.9% 

Can not afford 
23.1% 

Village clinic 
71.2% 

Average expense 

¥ 1 2 1 . 4 

¥ 6 7 . 9 

Township health center 
17.8% 

¥ 7 5 . 4 

County-level hospital 
and above 

11.0% 
¥ 550.0 

SOURCE : Author's survey. 



F I G U R E 5.7 Reasons for not vis i t ing doctors in China, by gender 

Not visiting doctors 
Individuals = 149 = 100% 

Females 
Individuals = 82 = 55% 
Responses = 34= 100% 

Self-treatment 
Individuals = 15 = 44.2% 

No time 
Individuals = 6 = 17.6% 

Cannot afford 
Individuals = 10 = 29.4% 

Males 
Individuals = 67 = 45% 
Responses = 17= 100% 

Self-treatment 
Individuals = 6 = 35.3% 

Other reasons 
Individuals = 3 = 8.S 

No time 
Individuals = 4 = 23.5% 

Cannot afford 
Individuals = 1 = 23.5% 

Other reasons 
Individuals = 3 = 17.7% 

SOURCE : Author's survey. 

F I G U R E 5.8 Types o f health service providers chosen in China, by age and gender 

Below age 7 
Individuals = 14 = 100% 
. F = 50.0%; M = 50.0% 

Village clinics 

in 
Age 8-16 

Individuals = 12 = 100%| 
Age 17-64 

[Individuals = 97 = 100% 
[ F = 50.0%;M = 50.0%J (F = 60.8%: M = 89.2% J 

Above age 64 
Individuals = 38= 100% 
F = 60.5%; M = 89.5% 

Below age 7 
Individuals = 4= 100% 
F = 25.0%; M = 75.0% 

Township health centers 

Age 8-16 
Individuals = 3 = 100% 
F= 66.7%; M = 33.3% 

Age 17-64 
Individuals = 37 = 100% 

F = 54.1%;M=45.9% 

Above age 64 
Individuals =11 = 100% 

F = 63.6%; M = 36.4% 

Below age 7 
Individuals = 2= 100% 

F = 0%;M = 100% J 

County-level 
hospitals and above 

Age 8-16 
Individuals = 3 = 100% 
F = 33.3%; M = 66.7% 

Age 17-64 
Individuals = 45= 100% 
F = 48.9%;M = 51.1% 

Above age 64 
Individuals = 6= 100% 
F = 33.3%; M = 66.7% 

SOURCE : Author's survey. 
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are significant differences in security institutions between countries and re-
gions. Groups in rural China living under conditions of residual health insecurity 
can be identified as follows: 

1. Those excluded by social health insurance schemes and/or by commercial 
insurance programs. 

2. Within these groups, those outside community-based cooperative health 
insurance programs and those covered by the cooperative programs whose 
medical expenses exceed the limit of the benefit packages offered by the 
cooperatives. 

3. Those who are eligible to receive subsidized provision of targeted health-
care services but for various reasons are not covered. 

4. Among those who are covered neither by any of the insurance programs nor 
by targeted health plans, the poor, the elderly, and major income earners 
suffering from serious sickness but lacking access to relief or assistance. 

The categories listed can be ranked according to the degree of insecurity, 
and a visual picture is presented in Figure 5.9. However, it must be pointed out 
that rural migrants are working in urban areas without health protection under 
the urban security institutions. Although they are better off in terms of income 
in the city than in their home villages, most of them have to face greater health 
risks and more expensive medical services due to the institutional barriers against 
rural-urban migration. The migrants play multiple social and economic roles, 

FIGURE 5.9 Rural groups in China who are vulnerable healthwise, by severity of 
insecurity 

4-
Females over age 64 living in poor 

households 

/ \ 
Those disadvantaged in intrahousehold resource 

distribution 

Those who have not been provided with subsidies for the 
selected health services 

The poor, the aged, and income earners working in the urban sector when 
suffering from serious illness 41 

People outside formal health insurance systems 

SOURCE: Author's survey. 

NOTE: Vulnerability is least severe for the group at the bottom of the figure and most severe for the 
group at the top. 
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because they are the major income earners for their rural families, while in the 
city they belong to the most vulnerable group of the society. 

Among the rural residents falling in the aforementioned categories, those 
who have less control over household assets; weak family, kinship, and com-
munity ties; and low income-generating capacity are regarded as the residual 
health-insecure in relation to the informal institutions. The most vulnerable in 
the insecure groups are those who are most disadvantaged in intrahousehold 
resource distribution. Because of the survey limitations, the data set cannot 
shed light on the informal risk-pooling arrangements between the sample house-
holds and the intrahousehold resource distribution among individuals. Never-
theless, it can be used to describe the economic characteristics of the health 
risk-vulnerable groups through household livelihood analyses. 

Tables 5.1-5.3 compare the poor and nonpoor sample households in my 
survey with regard to (1) assets and (2) composition of consumption and total 
expenditures. Apparently the nonpoor households have fewer members, but 
they enjoy wider labor ratios. The heads of the nonpoor families received higher 
levels of formal education than the heads of the poorer households. This im-
plies that the nonpoor households are able to put more labor force into income-
generating activities. 

The nonpoor owned a much larger amount of financial and physical assets, 
which partly reflects their access to more remunerative nonfarming activities. 
Given that all village households are eligible only for usufruct land rights and 

TABLE 5.2 Composition of household expenditures of the poor and the nonpoor 

Per capita net Total annual Other 
annual income Statistics expenditure Production Consumption expenses 

Below 1,000 yuan Mean (yuan) 7,190 2,775 3,719 696 
(poor) Percentage 100 39 52 10 

SD 12,753 11,464 3,216 1,141 
Number of HH 266 266 266 266 

Above 1,000 yuan Mean (yuan) 17,952 7,406 9,050 1,495 
(nonpoor) Percentage 100 41 50 8 

SD 37,587 30,302 14,049 5,058 
Number of HH 1,723 1,723 1,723 1,723 

Total sample Mean (yuan) 16,513 6,787 8,337 1,388 
Percentage 100 41 50 8 
SD 35,480 28,554 13,253 4,733 
Number of HH 1,989 1,989 1,989 1,989 

SOURCE : Author's survey. 

NOTES : In this table, the poor are the low-income group with annual per capita net income below 1,000 yuan, 
the nonpoor earn more than 1,000 yuan, and the middle-income earn 1,000-2,000 yuan. SD, standard devi-
ation; HH, households. 
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TABLE 5.3 Household consumption expenditures of the poor and the nonpoor 

Per capita Total annual 
net annual consumption Other 
income Statistics expenditures Food Health Education expenditures 

Below 1,000 Mean (yuan) 3,719 2,094 178 239 1,208 
yuan Percentage 100 56 5 6 32 

SD 3216 1220 451 608 2453 
Number of HH 266 266 266 266 266 

Above 1000 Mean (yuan) 9,050 3,910 432 692 4,017 
yuan Percentage 100 43 5 8 44 

SD 14049 3223 1786 1489 12264 
Number of HH 1,723 1,723 1,723 1,723 1,723 

Total sample Mean (yuan) 8,337 3,667 398 631 3,641 
Percentage 100 44 4.7 7.6 43.7 
SD 13253 3095 1672 1412 11490 
Number of HH 1,989 1,989 1,989 1,989 1,989 

SOURCE : Author's survey. 

NOTES : SD, standard deviation; HH, households. 

that land is by law unmarketable, the possession of financial and physical cap-
ital is indicative of substantial differences in wealth between households. The 
value of productive and nonproductive assets of the poor adds up to 11,644 yuan, 
which is equivalent to about 40 percent of the average asset value of a sample 
household (Table 5.1). Household assets can be used to cope with economic 
risks, but the assets of the majority of the sample households are far from suf-
ficient to deal with income shocks resulting from catastrophic illnesses. This is 
particularly true in the case of the poor. For instance, hospitalization because of 
cancer cost a patient in rural areas about 5,092 yuan on average in 1998. The 
cost of hospitalization would be double in urban areas (China, Ministry of Pub-
lic Health, 1999). This happened to be equivalent to half of the total value of 
assets of the poor in the survey sample. 

The health vulnerability problems of the poor can be further identified by 
the following features of the subsistence economy that largely characterize poor 
areas: 

1. Consumption had considerably more weight than production in total 
household expenditures, constituting 50 percent of total expenditure com-
pared to 41 percent. The proportion of consumption in total expenditure 
of poor households was larger than that of the average household, although 
the poor spent a noticeably smaller amount on consumption in absolute 
terms that accounted for about 45 percent of the average (Table 5.2). 
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2. The poor households were under very tight budget constraints in meeting 
their basic nonfood needs because their food expenditure already took 56 
percent of their total consumption (Table 5.3). While the shares of health 
and education in the total consumption of the poor did not differ very much 
from those of the nonpoor, the nonpoor actually spent as much as 2.4 and 
2.9 times what the poor spent, respectively, on health and education. 

In terms of health resource distribution within a poor household, the 
sample results showed that under financial constraints household members 
were generally ranked in the following order of priority: major income earners, 
children, and the elderly. At each level the male usually ranked better than the 
female due to traditional gender inequality. In extended families, frequently the 
elderly of over 60 years would prefer to renounce medical treatment for them-
selves and use the resources so saved to pay for the healthcare of their children 
and grandchildren. During the current socioeconomic transition, the majority 
of extended families were separated into nuclear families, leading to a rapid 
increase in the number of "empty-nest families" with only an old couple or a 
single elderly person. In our sample, there were 75 empty-nest families with 
their household heads aged over 60. Such households accounted for 3.8 percent 
of the total sample households, with one-third falling in the poor category. Be-
cause most rural residents were not covered by pension schemes, the livelihood 
of the elderly in poor households became noticeably insecure. The aging couples 
without working capacities were supported by their children for food and other 
basic necessities, while the children cultivated the land plots of the parents. The 
village committees took care of the aged without children in the same way. How-
ever, constrained by the lack of cash income, the elderly people in poor areas 
often confronted difficulties in accessing medical treatment while i l l . 

This information indicates that all rural groups without formal social se-
curity coverage tend to become more vulnerable when access to preventive and 
curative medical services deteriorates because of changes in healthcare financ-
ing. Among these, the poor, elderly, women, and preschool children are at greater 
risk. The elderly in poor households were the most vulnerable among all groups 
owing to deficiencies in both public and family support for their healthcare. 

Options for Policy Intervention 

We have seen that market reforms in the health sector and lack of sufficient gov-
ernment intervention in health service and insurance cannot overcome the dif-
ficulty of financing and cost control. The market-oriented transition leads to low 
efficiency in resource allocation and use, resulting in the increasing inequality 
of the poor and their reduced capability to access healthcare services. It has also 
increased the vulnerability of the already vulnerable, those who were not covered 
by social protection mechanisms. These problems were revealed during the re-
cent outbreak of severe acute respiratory syndrome (SARS), which encouraged 
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the government and the public to make greater efforts to restrict this tendency 
in the health sector. 

Currently the government still uses a few instruments employed under the 
planned economy to control the health sector, those that resulted in serious 
price distortions and caused the public hospitals to become monopolies. For 
example, the authorities set the ceilings for pharmaceutical prices high enough 
to leave remarkably huge margins for rent-seeking activities by those who are 
involved in the process of delivering drugs from producers to final consumers 
(patients). Also, the services of doctors are so undervalued in the admini-
strative price system that this undervaluation is an incentive for the hospitals 
and doctors to compensate for it by providing patients with excessive treat-
ments and drugs. The administrative barriers erected by the health authorities 
against the entry of private hospitals have allowed public hospitals in most 
counties and cities to function as monopolies, making it virtually impossible 
for farmers to see doctors and seek even the low-quality yet high-cost medical 
services (Bureau of Health in Shuyang County 2004). This implies that "mar-
ket failure" and "government failure" have coexisted in China's health sector 
during the period of the economic transition. Indeed, recommendations of 
government intervention should include demands for further reforms of the 
health systems by way of changing the governance and functioning of health 
authorities. 

Based on this understanding, it is suggested that the rural health protec-
tion system be restructured systematically to meet the basic health needs of the 
rural population. The provision of health security depends not as much on the 
demand or the supply of health resources as on the political decision of the mem-
bers of the entire society (Kornai and Eggleston 2003). Achieving basic health 
security for all rural people wi l l require joint efforts by government at differ-
ent levels as well as by village communities, households, and nongovernmental 
organizations (NGOs). 

Improving Planned Immunization Programs 

The first priority in restructuring the basic health protection system is to im-
prove and extend the rural immunization programs. It is financially feasible for 
the central government to inject additional funds into preventive institutions tar-
geting children so that the programs can be implemented free of charge. Here 
China should learn from the experience of India, where free immunization has 
been provided for many years.6 China shares many characteristics with India, 
such as a huge population and a similar level of development. This also implies 
that the decision whether to assume the necessary costs of immunization ser-
vices is as much a matter of fiscal capacity as of political wi l l . 

6. Information about India's experience in public healthcare and its innovative insurance 
programs for informal workers was acquired from training programs in which I participated in 
Gujarat and Kerala, India, in February-March 2003. 
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Because the Chinese government did not pay fees to the service providers 
in the planned immunization programs and financed only the production and 
distribution of the vaccines, they collected fees from the parents of the children 
covered. This situation has substantially changed in the developed regions since 
the outbreak of SARS. For example, the local governments at the county level 
in Zhejiang province have given township hospitals a public heath service fund 
for implementing preventive activities, including immunization programs. The 
size of a fund corresponds to the number of the residents living in a township. 
A poor county, for instance Chunan county, annually receives a transfer from 
the provincial government of 15 yuan per capita. In this way, free immuniza-
tion services are realized in Zhejiang province. This experience provides a 
means for the central government to extend the free immunization services by 
taking the responsibility of the transfers to the poor counties located in the less 
developed provinces, the western regions in particular. 

Investing in Village Clinics 

At the village level, healthcare services most frequently used by rural residents, 
especially the poor, are provided by private doctors or health institutions (Filmer, 
Hammer, and Pritchett 1997; Gertler and Hammer 1997; Zhu 2002c). In China 
today, the services that village health stations regularly provide consist of dis-
ease prevention, public health intervention, and basic medical services. But health 
stations are hardly able to cover the costs of services, such as disease preven-
tion and public health intervention. In the small- and medium-sized villages, 
the stations are usually unable to achieve economies of scale in the provision 
of basic medical services. This implies that market failure can occur in the pro-
vision of health services at the village level, and therefore public support is 
needed. The welfare of rural health risk-vulnerable groups can improve sub-
stantially i f the government prioritizes its financial support to village clinics. 
The Indian government has already implemented such policies. For example, 
health workers in village clinics were paid salaries by the government in the 
state of Gujarat. A feasible step for China is to adapt the Indian practice to lo-
cal conditions with special emphasis on providing strong incentives for village 
health workers to improve the quality of service. 

The experiences in rural Changshu of Jiangsu province in financing and 
managing its village health stations also serve as a valuable model for the cen-
tral government. Cases from the rural areas around Changshu city suggest that 
the following are necessary i f the stations are to provide sufficient services of 
reliable quality at reasonable prices. First, the county government, township 
government, and village committees must invest in village health stations with 
both physical and human capital. Second, local health authorities must provide 
management and supervision for village health stations. Third, the township 
government and village committee must rationalize incentive mechanisms fol-
lowing the changing socioeconomic framework to affect the behavior of health 
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workers. And finally, villagers must take an active part in health financing. The 
village committees and the township and county governments in less developed 
regions certainly need fiscal transfers from the upper-level governments to sup-
port the health service providers in villages, following the Indian or Changshu 
model or using their own institutional innovations. 

In any case, there are three aspects worth noting. First, health workers 
should be paid an amount sufficient to serve as an incentive for them to provide 
villagers with the best possible services in health education and disease pre-
vention. Second, the prereform tradition of using budgetary resources to finance 
periodic training for village health workers should be restored. Most training 
courses are now funded by the trainees themselves. As a result, village health 
workers have reduced their demand for basic training courses in poor areas be-
cause they cannot afford them. Third, under the framework of the cooperative 
medical system, an incentive structure should be designed to stimulate health 
operators to offer villagers inexpensive and reliable medical services. The re-
muneration of the health professionals—that is, the provision of a basic salary 
plus a registration fee charged in the village clinics of well-developed regions— 
can be integrated with a monitoring system by a public health regulatory insti-
tution at the township level to ensure the transparency of medical costs. 

Linking Social and Commercial Insurance Programs 

Prior to the SARS pandemic, government intervention, including such interven-
tions as the experiments with community-based cooperative health insurance 
programs, achieved only limited success in well-developed regions and little 
in the medium- and less-developed regions. It has been found that the sustain-
ability of social medical insurance or healthcare cooperatives in the more de-
veloped regions depends on a relatively high average rural income, the wi l l -
ingness of farmers to take a more decisive stance in avoiding health risks, the 
efficient provision of healthcare services, the reliable management of insurance 
funds, and social mobilization, along with government involvement and finan-
cial support. These are all important preconditions (Wei 2003), but unfortu-
nately most of them are lacking in large parts of rural China. Moreover, the 
community-based cooperative health insurance system faced two kinds of dif-
ficulties: (1) the risk pool is so small that it is not capable of sharing risks of cata-
strophic diseases without running a deficit, and (2) management costs are high. 

To overcome these difficulties, a new type of rural cooperative health in-
surance program designed to cope with risks of catastrophic illness was launched 
in the fourth quarter of 2003. This system is, in essence, a quasi-social medical 
insurance system. The central government has provided unprecedentedly strong 
institutional support and financial subsidies to provinces trying the system in 
the central and western parts of the country. The minimum funding raised is 30 
yuan per rural resident per year, which is to be shared equally among the cen-
tral government, the local government, and farmer households participating in 
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the program. The money raised is mainly used to subsidize farmers and their 
family members when they are hospitalized. The risk pool of the new program 
is county-based, and a management system was established corresponding to 
the administrative hierarchy within a county. Apparently the design of the new 
system is based on the insurance principle whereby healthy groups and infirm 
groups share disaster risks, with the prerequisite of the broadest possible partici-
pation of the rural population. 

Health insurance coverage for rural people has been rapidly scaled up based 
on government intervention with strong administrative powers since the end of 
the SARS outbreak, Up to the end of 2005, 678 counties, amounting to nearly 
one-third of the rural counties, were approved to undertake the new program. 
Some 179 million rural residents, who made up 75.7 percent of the rural pop-
ulation in the experimental counties, participated (China, Statistical Informa-
tion Center, Ministry of Health, 2006). 

According to studies that I conducted in Wuxing county in Zhejiang prov-
ince, one of the factors affecting the farmers' willingness to participate in the 
program was that only inpatients amounting to about 3 percent of the partici-
pants in a year were eligible to receive partial reimbursement of their medical 
expenses because the program covers mainly the risks of catastrophic illness. 
Using the fund to compensate outpatients for 15-20 percent of their medical 
fees immediately enlarged the proportion of the beneficiaries to 52.4 percent 
in a year. This is because most Chinese farmers do not have enough to spare 
financially. I f they have to pay the insurance premiums but the probability of 
receiving benefits is low, they are less likely to participate. For similar economic 
reasons, the low-income groups in the rural areas often do not see a doctor when 
they have minor diseases, and by delaying treatment they increase the likelihood 
that minor diseases wi l l develop into major ones. So the positive effect of 
using the cooperative medical fund to reimburse a small portion of medical fees 
is that it encourages farmer families to increase their health budgets and use 
more medical services. 

However, the use of the fund in this way not only complicated reimburse-
ment but also increased management costs. I f the amount of funds raised re-
mains unchanged, it would inevitably lead to lower compensation for medical 
expenses incurred due to catastrophic illness. This is what is actually happening 
in all of the experimental counties, including the rich areas. A possible solution 
to this is to establish linkages between the commercial and social health insur-
ance programs. Besides channeling a small portion of the fund to the medical 
account of the individual households in the experimental counties, it wil l also help 
to channel a portion of the fund in a county to pay a premium to the commercial 
insurance companies operating across the county as an additional health insur-
ance program sharing the risks of catastrophic illness among all the participants. 

The local government of Jiangyin county in Jiangsu province has set up a 
partnership between the government and a commercial insurance company to 
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manage the rural cooperative health insurance program. The practice of Indian 
production cooperatives and NGOs in linking informal and formal insurance 
programs can be a good point of reference. For example, the Malabar Regional 
Cooperative Milk Producers Union in Kerala implemented its Mediclaim In-
surance program in conjunction with Oriental and New India Assurance Com-
panies. The farmers who were members of the union paid premiums of Rs. 130 
per annum in full and were entitled to receive the benefit of hospitalization treat-
ment costing up to Rs. 15,000 per year.7 Acting as a facilitator, the union organ-
ized the farmers and reached a contract with the commercial insurance company. 
In this way, the two contractors benefited from the organizational advantages 
of each side. By means of such a group insurance arrangement the commercial 
insurance company won the enlargement of its pool of participants. And the 
individual farmers obtained access to the formal insurance program that the 
commercial insurance companies usually refuse to offer them due to high trans-
action costs. 

Health Relief and Health Pensions 

Toward the end of 2003, the Chinese central government earmarked 300 mil-
lion yuan a year for use as medical relief to households enjoying the "five guar-
antees" and to poor farmer families with catastrophic illnesses.8 In addition, the 
government requested that the provincial governments allocate fiscal resources 
for the same purpose. The policymakers anticipated that both the new rural co-
operative health insurance program and health relief programs could help the 
poor break the vicious circle of poverty and illness. Nevertheless, under the prin-
ciple of making a minimum payment out of one's own pocket and a co-payment 
to meet medical expenses over the minimum, the poor often use fewer medical 
services than the nonpoor. Therefore, the health relief fund has been used in 
three ways. First, it has subsidized the poor for paying premiums to coopera-
tive health insurance programs as a form of health relief. Without such subsi-
dies, either the poor households would be excluded from insurance programs 
or the programs could not be implemented in the first place in villages and poor 
areas. Second, it is transferred to the insurance fund for sharing the minimum 
payment and co-payment of the poor to enable them to access medical services 
with a higher proportion of reimbursement than the nonpoor are eligible for. 
Third, a part of the fund is directly transferred to the poor households suffering 
from economic crises due to the catastrophic illness of their members. Accord-
ing to rough statistics, the fund was used to pay the insurance premiums of a 
total of 8.68 million poor people, while those who received direct transfers from 

7. The exchange rate was about Rs. 50 to a U.S. dollar in India during February-March 2003. 
8. The five guarantees are guarantees of the supply of food, clothing, medical care, housing, 

and burial expenses. 
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the health relief fund amounted to 2.44 million people to the end of2005 (China, 
Ministry of Civil Affairs, 2006). 

There are two major problems in the ongoing health relief program. One 
is that the amount of the fiscal resources pooled into the health relief fund in a 
county is periodically fixed, but the number of those who are needy and eligible 
for relief and the amount of subsidies paid to a specific beneficiary fluctuate be-
cause of the uncertainty in the incidence and severity of diseases. Therefore, a 
person with the same income and similar diseases can receive different amounts 
from the fund in different years because of the lack of standardization of health 
relief. This problem wi l l be solved in the near future when the health risks of 
low-income groups, including the poor, are better estimated and the resources 
available for the relief increase. 

The other problem is that the mode and the time of delivering the relief 
have not matched the emergent needs of the poor, often reaching them after the 
misfortune has occurred, as in the case of illness affecting a family member. 
This problem can be avoided with the introduction of publicly financed coupons 
or special accounts with which the poor wi l l be able to visit doctors or be hos-
pitalized. The system of providing relief through medical coupons has been 
practiced in the city of Shanghai since the beginning of reforms of state-owned 
enterprises, allowing even the unemployed to purchase basic healthcare services. 
This is supported by the experience of the county government in Yuexi, a poor 
county in Anhui province, in delivering medical assistance to five guarantees 
households. The county government annually injects 100 yuan per capita for 
the five guarantees households into a specific account to meet their medical ex-
penses. Under this system, the members of these households are exempted from 
users' fees when they see doctors within the county, while the hospitals acquire 
transfers from the specific account as well as from the cooperative insurance 
fund after the delivery of services. 

Though a majority of the five guarantees households are made up of the 
elderly, there is a need for specific social assistance and relief programs target-
ing the rural elderly. One policy option would be to set up a pension scheme 
starting with the health component, encouraging rural residents to save during 
their working years so that the accumulated pension funds can be used to meet 
their basic healthcare needs after they retire. During my field studies, I learned 
that most elderly people tried their best to save for this purpose and wished to 
be exempted from the interest tax levied on their small savings. Thus, the health 
pension program can be operated as a supplement to family and community 
care services aimed at meeting the basic needs of the elderly for food, clothing, 
shelter, and so on. The welfare funds of Kerala have similar institutional design; 
the labor unions in different informal sectors collect small amounts of savings 
from member workers. Those who make contributions are eligible for a certain 
amount from the fund for specific needs (Kannan 2002). 



Basic Health Protection in Rural China 119 

A Health Insurance Program for Rural Migrants 

At present, the insurance plans are operated locally and are far from adequate 
to promote and protect labor mobility to the extent required by industrialization 
and urbanization. A basic health insurance program with universal coverage is 
certainly the right solution. Yet, for a large country like China with 1.3 billion 
people living in a dual society, to establish a sustainable universal social health 
insurance system wi l l no doubt require tremendous efforts in terms of social 
mobilization and organizational work. Change may gradually begin with a health 
insurance program for rural migrants, because they form a strong link between 
the rural and urban societies and face greater health vulnerability than other 
working people in China. 

Most migrants are the breadwinners for their families in the villages. A na-
tional sample survey by the State Statistics Bureau shows that around 118 mil-
lion rural people left their home villages to work in cities and towns in 2004. 
Those commuting between provinces every year made up 51 percent of them 
(Cai and Gu 2006). A majority of migrants engage in unskilled work in envi-
rons that are bad for their health, such as noisy or dusty working spaces where 
they are exposed to poisonous materials and other dangers related to industrial 
sectors. At the same time, their employment is less stable and their wages on 
average lower than those of workers with permanent urban residential registra-
tion. The low human capital of the migrants, such as the low level of their ed-
ucational backgrounds and their lack of occupational training, which leads them 
to take unskilled and low-paying jobs, could also be attributed to discrimination 
in the past. But the social protection systems in cities almost exclusively bene-
fit the permanent urban residents, especially the permanent employees. Though 
the rural cooperative health insurance program has covered those migrants, their 
medical expenses in cities are much higher than in their home counties. This 
implies that the rural sector has to share a part of the disease burden that the ur-
ban sector ought to shoulder because the migrants contribute their labor to the 
latter. In other words, the transfer of the disease burden to the rural sector implies 
that low-income groups subsidize the better off and that the poor pay more. 

One way to avoid this is to integrate the rural migrants into the urban so-
cial health insurance program. In reality, the barriers to migrant participation 
arise from two factors. On the one hand, the urban program requires a high pre-
mium that neither migrant workers nor their employers are willing to pay (Meng 
and Yuan 2006). On the other hand, a large number of the local governments in 
the urban sector have not been willing to extend health insurance coverage to 
migrants, mainly due to financial difficulties. 

One innovative model is found in Shenzhen city, where about 6 million 
rural migrants work in factories. In 2005, the city government started to imple-
ment a healthcare program targeting the rural migrants. Each enterprise pays 
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8 yuan per worker per month into the insurance fund, while each worker con-
tributes 4 yuan. The participating workers are eligible to receive reimbursement 
of around 50 percent of both outpatient and inpatient medical expenses. The 
ceiling on one's annual reimbursement amounts to 60,000 yuan. To the end of 
2005, there were 5,500 participating enterprises, and the participating workers 
numbered 1.24 million people (Meng and Yuan 2006). Another model has been 
in operation in Zhangjiagang city in Jiangsu province since 2004. The local gov-
ernment administers an area covering 854,000 people. Nearly 80 percent of the 
permanent residents are registered as rural people. In addition, over 200,000 
rural migrants from outside of Zhangjiagang work in the nonagricultural sec-
tor. From a field study in 2005 I found that migrants working in factories were 
integrated into the local rural cooperative health insurance program. They were 
treated equally in terms of premium payments, government subsidies, and re-
imbursement arrangements. 

From my interviews with migrant workers, I can conclude that the health 
protection programs established for rural migrants wi l l not only contribute to 
public health security and economic security, but also promote nationwide 
labor mobility, leading to the narrowing of urban-rural and regional disparities. 
This would serve as a crucial step in developing socioeconomic policies to aid 
the integration of Chinese society, currently marked by a wide chasm between 
the cities and the countryside. 



PART III 

Investments in Rural Areas, 
Technology, and Irrigation 

In Chapters 6-10, the third part of the book, the comparison between China 
and India is extended to the three thematic areas of rural public investments, 
agricultural research and technology, and water resources and irrigation. Both 
countries began to invest in agriculture and rural areas in the 1950s, as wit-
nessed by the emphasis put on irrigation by Prime Minister Jawaharlal Nehru 
at the beginning of India's economic planning and the massive public works 
endeavors under the collectives in China. It is highly unlikely that India would 
have been able to reap the same returns from the green revolution in the absence 
of past government expenditures on irrigation or that China could have experi-
enced the same rates of economic and agricultural growth and poverty re-
duction without extensive investments in the countryside. It is therefore argued 
that, as in the cases of human capital and land, better initial infrastructure en-
dowments in irrigation and agricultural research as well as power and road net-
works at the outset of reforms can lead to faster growth and poverty alleviation 
through improved growth in agricultural production, wages, nonfarm employ-
ment, and migration. 

The chapters in this part of the book, in particular Chapter 6, which fo-
cuses on rural public investments, aim to test this hypothesis by first present-
ing information on trends, determinants, and impacts of public investments in 
agriculture as well as rural education, health, infrastructure, and technology and 
then examining the evidence related to the contribution of rural public invest-
ment to economic growth and poverty reduction. More important, the focus is 
on how different types of investment, for example, that in agricultural research 
and development (R&D), infrastructure, or education, might have different im-
pacts and thus different marginal returns and which type of investments had the 
greatest impacts on rural growth and poverty reduction. These chapters assess 
the implications of different investment options as well as the future priorities 
for public investment and offer policy options for reforming current institutions, 
policies, and allocations in rural public investment to ensure the maximum ef-
fectiveness of government spending. 
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Chapters 7 and 8, focusing on agricultural research and technology, review 
the evolution of agricultural research systems in China and India and dwell in 
some detail on the organizational structure, funding, and human resource as-
pects. They describe the major policy issues related to agricultural R&D and 
identify several areas for future reform of the current systems. It is clear that the 
advent of liberalization and market reforms put new pressures on the research 
systems of both countries. Demand factors ended the public monopoly of agri-
cultural research and made it more market-oriented, efficient, and accountable. 
Further, against the backdrop of increased diversification of agriculture, it is 
questionable whether the focus on traditional crops is still warranted or i f public-
sponsored research should instead diversify away from grains to include high-
value commodities such as livestock and horticultural produce. 

The R&D reforms implemented in recent years included, among others, 
changes in funding mechanisms; the commercialization of research products 
by the public research institutes; the promotion of biotechnology, specifically 
genetically modified seed varieties; and the improvement of the intellectual 
property rights regime under the World Trade Organization. The different policy 
changes are explored with a view to determining their effect on research fund-
ing, efficiency, and private sector involvement in agricultural research. While 
privatization of agricultural R&D is viewed as a critical means to improve the 
efficiency of agricultural research, the challenges it involves are also significant 
and need careful consideration. 

Chapters 9 and 10, covering water resources and irrigation, assess current 
water resources and policies and their relation to food production. The water sec-
tors of both China and India are examined to address questions as well as com-
pare and contrast the climatic conditions and their implications for agriculture, 
water storage capacity, irrigated area and agricultural productivity, share of 
agriculture in water consumption, efficiency in agricultural water use, and food 
production from irrigated agriculture in the two countries. These issues are in-
vestigated within a contemporary context as well as from a futuristic perspective 
through projections up to year 2025. 

These chapters also examine irrigation reforms implemented so far, along 
with areas for future reforms to address the challenges of making water use 
more equitable and efficient. One of the distinguishing features of water resources 
in China and India is in effect their extremely disproportionate distribution. 
Southern China receives nearly half of China's runoff, while northern China ex-
periences severe water scarcity, which poses a major constraint to agricultural 
as well as industrial development. Similarly, India's northern and eastern states 
are endowed with more abundant water resources than are the southern states. 

The other challenge of the water sector in the two countries is inefficient 
water use, notwithstanding which the scarcity in some regions is related to fac-
tors such as poor management of existing irrigation systems, lack of clear owner-
ship of water resources, and the low water use charges justified by a prevailing 
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welfare rather than market approach to water pricing. To boost water efficiency, 
it is clear that the best advice is to give greater emphasis to improving the man-
agement of current water systems and promoting participatory approaches by 
providing incentives to managers or involving user groups, as opposed to imple-
menting traditional methods such as large projects for interbasin water transfers 
and dams, for which returns from investments are no longer as great as in the 
past given their social and environmental implications. 

Finally, another key challenge is the reform of institutions providing in-
vestments and input services. Investments in agricultural R&D, irrigation, and 
so on cannot be effective i f there are institutional failures related to politiciza-
tion and lack of transparency and accountability of the public agencies that are 
in charge of providing the investments and infrastructure services to agriculture 
and rural areas. 





6 Public Investment, Growth, and Poverty 
Reduction: A Comparative Analysis of 
India and China 

SHENGGEN FAN AND SUKHADEO K. THORAT 

Both China and India have achieved great success in dramatically reducing 
poverty over the past several decades. With more than 500 million people lifted 
above the poverty line, these two countries contributed to a major share of the 
global decline in poverty incidence (Chen and Ravallion 2004). This achieve-
ment can be attributed to many factors, including policy and institutional reforms 
and trade and market liberalization. Public investments, particularly those in 
human and physical capital, science, and technology, have also been used by 
the governments of China and India as ways to stimulate economic growth and 
to promote poverty reduction in these two countries (Fan 1991; Fan and Pardey 
1997; Fan, Hazell, and Thorat 2000; Fan, Zhang, and Zhang 2004). Without these 
investments, rapid growth and poverty reduction would not have been possible. 
These investments in rural areas, where the majority of the poor reside, played 
a particularly important role in reducing poverty. However, there are still a large 
number of poor, and the governments in both countries have committed to al-
locate more resources to eliminate the remaining poverty.1 But how to target 
these public resources in order to maximize its poverty reduction impact is still 
a much-debated subject. For this purpose, information on relative returns to var-
ious types of public expenditures can help the governments better target their 
limited resources to achieve the twin goals of economic growth and poverty 
alleviation. 

The objectives of this chapter are to review and compare the evidence on 
the effects of public investment on agricultural growth and poverty reduction in 
China and India and to draw lessons on how the Chinese and Indian govern-
ments can use public investment to achieve their stated social objectives. Our 
review and comparison were mainly drawn from Fan, Hazell, and Thorat (1999) 
and Fan, Zhang, and Zhang (2004). 

1. For example, the Chinese government has made the development of rural areas one of the 
top priorities in the eleventh five-year plan (2006-10) by increasing the public resources given to 
rural areas and agriculture. The Indian government has also promised to allocate more budget sup-
port to agriculture and pro-poor programs such as a rural employment guarantee scheme. 

125 



126 Shenggen Fan and Sukhadeo K. Thorat 

These two nations share some common features but differ in other respects. 
Both are large countries and coincidentally underwent substantial political and 
economic changes about the same time—at the beginning of the 1950s. India 
gained its independence in 1947 and initiated the experiment of planned eco-
nomic development with its first five-year plan in 1951. Following the 1949 com-
munist revolution, China embarked on a new economic development path at the 
outset of the 1950s. Both countries have also experienced profound political and 
economic reforms for the past several decades since then. 

However, there are at least three crucial differences between China and 
India that need to be recognized. First, following independence India adopted 
a mixed economic system characterized by the presence of both public and pri-
vate sectors. Agriculture, which employs a major portion of the workforce and 
the population, is based on the principle that land belongs to the private domain. 
Similarly, a large portion of the industrial sector has been in private hands. Thus, 
only a few critical industries along with a large number of primary services, such 
as education and healthcare, and infrastructure, such as irrigation, roads, and 
power, are the responsibility of the state. China, on the other hand, embarked 
on a new economic development path by adopting a socialist economic frame-
work characterized by much greater ownership and control by the state over 
agricultural and industrial resources, at least until recently. 

Second, while the Indian state has pursued economic development and 
public investment policies within the framework of political democracy, where 
investment priorities need to go through many rounds of consultation and con-
sensus building, China operated in a political framework that gives the state 
relatively more freedom in deciding its investment priorities. Thus, compared 
to India, China has been functioning with a reasonable degree of state control 
in terms of raising and allocating financial resources for public investment. 

Third, China initiated the process of economic development with greater 
equality than India in terms of people's access to income sources (land and non-
land capital assets) and services to meet their social needs (education and health-
care). In these critical areas, the Indian population could derive only relatively 
limited benefits from these measures, resulting in greater inequality relative to 
their Chinese counterparts with regard to access to land and nonland capital as-
sets, as well as to basic services like education and healthcare. Only recently 
did access to education, healthcare, and other social services become less equal 
(Kanbur and Zhang 2003). A l l these similarities and disparities between China 
and India have had different impacts on the patterns of government spending, 
and therefore have led to different growth paths and poverty reduction outcomes 
in the two countries. 

Government Spending 

Both countries have experienced erratic patterns in their total government spend-
ing as well as their spending earmarked for agriculture and rural areas (Tables 6.1 
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TABLE 6.2 Public investment in rural China, 1953-2000 

Year R&D Irrigation Education Roads Power Communication 

Spending, million 1990 yuan 
1953 17 177 2,584 194 3 18 
1960 770 5,291 6,314 510 78 193 
1970 657 3,416 3,060 536 287 156 
1978 1,145 8,566 7,526 682 1,046 298 
1980 1,295 7,457 10,660 693 988 237 
1990 1,625 7,164 25,006 1,113 4,968 1,078 
2000 3,147 43,299 47,925 6,814 21,316 20,377 
onual growth rate (%) 
1953--78 19.1 17.5 4.6 5.4 26.8 12.4 
1978--90 3.0 -1.5 10.5 4.2 13.9 11.3 
1990--2000 6.8 19.7 6.7 19.9 15.7 34.2 
1953--2000 11.7 12.4 6.4 7.9 20.4 16.2 

SOURCES : NBS, China Fixed Asset Investment Yearbook, various years; NBS, China Education Yearbook, 
various years; NBS, China Electronical Power Yearbook, various years; NBS, China Science and Technol-
ogy Yearbook, various years; NBS, China Statistical Yearbook, various years; NBS, China Transportation 
Yearbook, various years; NBS, China Water Conservancy Yearbook, various years. 

and 6.2).2 China and India dramatically increased their investments in agricul-
ture from the 1950s to the 1980s, with the aim of solving their food security 
problems. But both countries reduced their spending in agriculture in either 
relative (in the case of China) or absolute (in the case of India) terms in the 
1990s in response to macroeconomic reforms. Since the beginning of the new 
millennium, both countries have begun to allocate more resources to the agri-
cultural sector and rural areas. 

In the early years of economic planning in the 1950s and 1960s, public 
investment in agriculture accounted for almost half of the total investment in 
rural areas of India (Fan, Thorat, and Rao 2004). Government spending in agri-
culture increased at a per annum rate of 1.4 percent from 1965 to 1970, 
compared with 18 percent per annum from 1970 to 1990. Thus, public spend-
ing in agriculture grew 10 times faster during the 1970s than it did in the 1960s. 
During the 1980s, however, public spending in agriculture grew very little, a 
trend that continued to the mid-1990s. The second half of the 1990s saw a dra-
matic increase in government spending in agriculture. On the other hand, the 
government spending on rural development, which includes integrated rural 
development and antipoverty programs, has shown a trend completely opposite 
to that of agricultural spending. In the 1980s, these programs increased at more 

2. The data used in this chapter are from Fan, Hazell, and Thorat (1999) and Fan, Zhang, 
and Zhang (2002) i f other sources are not specified.' 
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than 14 percent per annum and stagnated in the 1990s. Irrigation spending 
grew steadily in the 1960s, 1970s, and 1980s. But in the 1990s, government 
spending in irrigation declined by almost 3 percent per year. Government 
spending on general infrastructure (roads and power), education, and health has 
experienced steady growth over the past several decades. 

The spending priorities of the Indian government have changed dramati-
cally over the past several decades. In 1965 the top priorities of government 
spending were education (14 percent), irrigation (12 percent), health (7 percent), 
and agriculture (6 percent). In 2000 they were education and agriculture. Health 
spending has been reduced, to less than 4 percent in 2000 from 7-8 percent 
in the 1960s. Shares of other spending, including that on roads, power, rural 
development, and welfare, remained roughly the same. 

In China, much as in India, over the past several decades government 
spending in rural areas experienced dramatic changes (Table 6.2). Right after 
the foundation of the country in 1949, China's investment in agricultural research 
was minimal, but grew rapidly in the 1950s. The growth in the 1960s was rel-
atively slight due to the three-year natural disaster (1959-61) and the Cultural 
Revolution (1966-76). Agricultural research investment increased steadily dur-
ing the 1970s, but slowed during the 1980s, increasing by only 23 percentage 
points during the entire 10-year period. In the 1990s, agricultural research ex-
penditures began to rise again, largely due to government efforts to boost grain 
production through science and technology. 

The Chinese government gave top priority to irrigation immediately after 
1949. In 1953, the amount the government spent on irrigation was 10 times 
larger than the amount spent on agricultural research. Investment in irrigation 
continued to increase until 1966. Under the commune system, it was relatively 
easy for the government to mobilize large numbers of rural laborers on large 
irrigation projects. As a result, more than 10 million hectares (ha) of land was 
brought under irrigation during that period (Fan, Zhang, and Zhang 2002). 
From 1976 to 1995, investment in irrigation increased very little; it even declined 
between 1976 and 1989. During this period, there was no increase in irrigated 
areas in Chinese agriculture production. By 1989, irrigation investment was 
only 44 percent of the 1976 level. In response to the grain shortfall and heavy 
imports in 1995, the government increased its investment in irrigation sharply 
from 1997 to 1999. But further expansion would be difficult because of the 
competing industrial and residential uses of water. As a result, the returns to 
investment in irrigation may decline in the future. 

The educational level of the Chinese population was one of the lowest in the 
world four decades ago. In 1956, less than one-half of primary- and secondary-
aged children were enrolled in school. Since 1978, though, China has promoted 
an education policy that requires all children to attend school for at least nine 
years to finish both the primary and junior high school programs. But the pol-
icy was never seriously implemented, particularly in rural areas. In 1986, an 
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education law requiring nine years of education was formally issued. By 2000, 
the enrollment ratio of school-aged children had risen to over 98 percent, and 
the percentage of primary schoolchildren entering junior high school to 85 per-
cent in rural China. 

Consequently, Chinese labor quality has improved substantially over the 
past two decades, with a decline of the illiteracy rate of agricultural labor from 
28 percent in 1985 to less than 10 percent in 2004. This improved human cap-
ital in rural areas provided a great opportunity for farmers to use modern farm-
ing technology and to engage in nonfarm activities in both rural township 
enterprises and urban industrial centers. 

Despite these successes, the Chinese government's investment in educa-
tion is still not sufficient. In terms of expenditures, the government has spent 
roughly 2.6 percent of the total national GDP on education, which is lower 
than the percentage spent in most developing countries with exceptions such as 
Bangladesh, Indonesia, and Myanmar. In particular, many of the poor were not 
reached by the government efforts. 

For the past several decades, China has given higher priority to electricity 
than road development in its investment portfolio. Investment in power has in-
creased 90-fold. The percentage of villages that have access to electricity was 
98 percent in 1998, and more than 97 percent of the households had electricity 
connections. For most of the years before 1980, growth in government invest-
ment in telecommunication was very slow, increasing from 166 million yuan 
(measured in 1990 prices) in 1953 to only 738 million yuan in 1980. However, 
large-scale development occurred in the past several years, when the number of 
rural telephone sets increased from 3.4 million in 1992 to 51.7 million in 2000. 
This was largely a result of both public and private investments in the sector. 
From 1989 to 2000, public investment in telecommunication alone increased 
more than 20-fold. 

More recently, rural education spending accounted for 33 percent of total 
expenditures in rural areas of China in 2000. Irrigation ranked next, accounting 
for 30 percent. Investment in rural infrastructure amounted to about 33 percent 
of total government spending in rural areas, with 15 percent for power, 5 per-
cent for roads, and 14 percent for telecommunications. Agricultural research 
accounted for only a small fraction (2.2 percent) of total government investment 
in rural areas. 

Public Investment and Poverty Linkages: 
A Conceptual Framework 

There have been many attempts to measure the impact of public investment on 
growth and on rural poverty reduction. A significant feature in the literature 
on public investment and rural poverty is that most of the previous studies have 
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considered only one type of government spending (or investment).3 This ap-
proach makes it difficult to compare the relative returns to different types of in-
vestments in terms of both growth and poverty reduction. Moreover, most of 
these empirical studies used a single equation approach. There are at least four 
disadvantages associated with this method. First, many poverty determinants, 
such as income, production or productivity growth, prices, wages, and nonfarm 
employment, are generated from the same economic process as rural poverty. 
In other words, these variables are also endogenous variables, and ignoring this 
characteristic leads to biased estimates of poverty effects. Second, certain eco-
nomic variables affect poverty through multiple channels. For example, im-
proved rural infrastructure not only wi l l reduce rural poverty through improved 
agricultural productivity but also wi l l affect rural poverty through im-
proved wages and nonfarm employment. It is very difficult to capture these dif-
ferent effects in a single equation approach. Third, including only one type of 
public investment in estimating poverty reduction wil l lead to an upward bias 
on the impact of that particular investment. Finally, with the single equation ap-
proach it is difficult to rank the effects of different types of investment on both 
growth and poverty reduction. 

In order to systematically assess the impact of different types of public 
investment on both agricultural growth and poverty reduction, several studies 
conducted at the International Food Policy Research Institute have tried to si-
multaneously estimate econometric systems that consist of many equations 
using pooled time series and cross-regional data. These studies differ from pre-
vious ones in several aspects. First, most types of public investment and expen-
diture are included in the assessment to avoid biased estimates of returns when 
only a single type of investment (e.g., agricultural research) is considered and 
to compare and rank returns of various types of investment. Second, the model 
has the ability to identify different channels through which government invest-
ments impact growth, inequality, and poverty. Understanding these different 
effects provides useful policy insights to improve the effectiveness of govern-
ments ' poverty alleviation strategies. And finally, the model permits calculation 
of economic returns measured by the number of poor people raised above the 
poverty line for additional units of expenditure on different items. 

More specifically, the model consists of a poverty determination equa-
tion, an agricultural production function, a rural wage equation, a rural nonfarm 

3. For example, Alston et al. (2000) reviewed case studies on the returns to agricultural R & D 
investments. Almost none of these studies considered other investments, such as investments in 
infrastructure, irrigation, and rural education. Similarly, there is a large amount of empirical evi-
dence that returns to education are high (Psacharapoulos 1994) and that there is a strong causal re-
lationship between infrastructure investments and economic growth (Canning and Bennathan 
2000). But very seldom did these studies include other types of investments. 
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employment equation, and a set of public investment stock equations that are 
functions of past government spending. Rural poverty is modeled as a function 
of growth in agricultural production, changes in rural wages, growth in rural 
nonfarm employment, and changes in agricultural prices. 

Agricultural production is modeled as a function of conventional inputs 
such as labor, land, fertilizer, machinery, and public investment variables such as 
the use of high-yielding seed varieties, public irrigation, roads, electrification, 
and education. 

Rural wages and nonfarm employment are modeled as functions of growth 
in agricultural production as well as public investment variables. Numerous 
studies have shown the important linkage between agricultural and nonagricul-
tural growth. Ignoring the effect of public investment on rural poverty through 
this linkage could lead to underestimation of the poverty reduction effects of 
government investment in agriculture. A similar downward estimation bias 
could arise from overlooking the impact of improved infrastructure and educa-
tion on wages and employment. 

Finally, public investment variables are modeled as functions of past gov-
ernment spending. Through the equation systems we have described, the mar-
ginal return to different types of government spending in terms of their growth 
and poverty reduction effects can be derived by taking the first derivatives of 
poverty and production functions with respect to government spending.4 

The Impact of Public Investment on Growth and Poverty Reduction 

Fan, Hazell, and Thorat (2000) used the system of econometric equations de-
scribed in the previous section to identify the relative roles of different types 
of government spending in agricultural growth and rural poverty reduction in 
India. The authors relied on state-level data for 1970 to 1993 to conduct their 
analysis. The results from the model show that additional government ex-
penditures on roads have the largest impact on poverty reduction as well as a 
significant impact on productivity growth (Table 6.3). Additional government 
spending on agricultural research and extension has the second-largest effect 
on rural poverty and the largest impact on agricultural productivity growth. The 
third largest impact on rural poverty reduction arises from additional govern-
ment spending on education, largely as a result of the increases in nonfarm em-
ployment and rural wages that it induces. 

Additional irrigation investment has the third-largest impact on growth in 
agricultural productivity but has only a small impact on rural poverty reduction, 
even after allowing for trickle-down benefits. Additional government spending 
on rural and community development, including integrated rural development 

4. For more information on the specifications of these equations, see Fan, Zhang, and Zhang 
(2004) and Fan, Hazell, and Thorat (2000). 
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TABLE 6.3 India state-level analysis of returns to rural government spending, 1993 

Number of poor lifted out 

Areas of spending 
Returns in rupees 

per rupee spending 
of poverty per million 

rupees of spending 

R&D 13.45 84.5 
Irrigation 1.36 9.7 
Roads 5.31 123.8 
Education 1.39 41.0 
Power 0.26 3.8 
Soil and water conservation 0.96 22.6 
Health 0.84 25.5 
Antipoverty programs 1.09 17.8 

SOURCE : Fan, Hazell, and Thorat (2000). 

programs, contributes to reduction in rural poverty, but its impact is smaller than 
those of expenditures on roads, agricultural R&D, and education. Additional 
government expenditures on soil and water conservation and on health have no 
impact on productivity growth, and their poverty effects through employment 
generation and wage increase are also small. 

In another study, Fan and Hazell (1999) attempted to estimate the returns 
of various categories of public investment in different regions of India, includ-
ing irrigated regions and two types of rain-fed regions (Table 6.4). For every 
type of investment (particularly in roads, canal irrigation, electricity, and edu-
cation), the highest marginal impact on agricultural production and poverty 
alleviation occurs in the high-potential or low-potential rain-fed areas, while 
that in irrigated land ranks second or last. Moreover, many types of investment 
in the low-potential rain-fed lands yield some of the highest production returns, 
and all spending except that on education has the largest impacts on poverty. 
These results strongly support the hypothesis that more investment should now 
be channeled to the less-favored areas of India. They also imply that the lower 
marginal impact of irrigation, power, and other expenditures in the aggregate-
level analysis (observed in the two studies discussed previously) is presumably 
due to the lower return in the highly irrigated regions, where the optimal effect 
has already been reached and therefore any additional investment would not 
yield higher returns. Conversely, in the rain-fed regions where the level of irri-
gation and power is low, additional spending on these types of infrastructure 
and on other supplementary inputs would generate much higher returns. 

Turning to China, Fan, Zhang, and Zhang (2004) adopted a simultaneous 
equations model to estimate the effects of different types of government ex-
penditure using provincial-level data for 1970-2000. An important feature of 
the results in Table 6.5 is that all production-enhancing investments reduce 
poverty while at the same time increasing agricultural and nonagricultural GDP. 
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TABLE 6.4 India district-level analysis of marginal returns to rural public 
investments, 1993 

Investment Irrigated areas 
High-potential Low-potential 
rain-fed areas rain-fed areas 

Production return in rupees per unit of investment 

HYV (ha) 63 243 688 
Roads (km) 100,598 6,451 136,173 
Canal irrigation (ha) 938 3,310 1,434 
Private irrigation (ha) 1,000 (2,213) 4,559 
Electrification (ha) (546) 96 1,274 
Education (worker) (360) 571 102 

Number of poor lifted out of poverty 
per unit of investment 

HYV (ha) 0.00 0.02 0.05 
Roads (km) 1.57 3.50 9.51 
Canal irrigation (ha) 0.01 0.23 0.09 
Private irrigation (ha) 0.01 (0.15) 0.30 
Electrification (ha) 0.01 0.07 0.10 
Education (worker) 0.01 0.23 0.01 

SOURCE : Fan and Hazell (2000). 

NOTE : The numbers in parentheses are negative, but most of them are not statistically significant. 

However, there are sizable differences in production gains and poverty reduc-
tion among the various expenditure items and across regions. For the country 
as a whole, government expenditure on education had the largest impact in 
reducing poverty. In addition, it yielded the largest return to nonfarm GDP and 
overall rural GDP and the second-largest return to agricultural GDP. There-
fore, investing more in education is the dominant "win-win" strategy. For every 
10,000 yuan invested, some 12 people are brought out of poverty. 

Investment in agricultural R&D had the second-largest impact on poverty, 
and its impact on agricultural GDP ranked first. Agricultural R&D is thus an-
other very feasible investment. Government expenditure on rural infrastructure 
also made large contributions to poverty reduction. These impacts were real-
ized through growth in both agricultural and nonagricultural production. Among 
the three infrastructure variables considered, the impact of roads is particularly 
large. For every 10,000 yuan invested, more than 6 poor people (6.6) are lifted 
above the poverty line. Roads thus rank third in poverty reduction impact, af-
ter education and R&D. In terms of impact on growth, for every yuan invested 
in roads, 6.57 yuan in rural GDP is produced, only slightly less than the return 
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TABLE 6.5 Returns to public investment in China, 2000 (yuan per yuan expenditure) 

Coastal states Central states Western states Average 

Returns to total rural GDP 
R&D 5.54 6.63 10.19 6.75 
Irrigation 1.62 1.11 2.13 1.45 
Roads 8.34 6.90 3.39 6.57 
Education 11.98 8.72 4.76 8.96 
Electricity 3.78 2.82 1.63 2.89 
Telephones 4.09 4.60 3.81 4.22 

Returns to agricultural GDP 
R&D 5.54 6.63 10.19 6.75 
Irrigation 1.62 1.11 2.13 1.45 
Roads 1.62 1.74 1.73 1.69 
Education 2.18 2.06 2.33 2.17 
Electricity 0.81 0.78 0.88 0.82 
Telephones 1.25 1.75 2.49 1.63 

Returns to nonfarm GDP 
Roads 6.71 5.16 1.66 4.88 
Education 9.80 6.66 2.43 6.79 
Electricity 2.96 2.04 0.75 2.07 
Telephones 2.85 2.85 1.32 2.59 

Returns to poverty reduction 
R&D 3.72 12.96 24.03 10.74 
Irrigation 1.08 2.16 5.02 2.31 
Roads 2.68 8.38 10.03 6.63 
Education 5.03 13.90 18.93 11.88 
Electricity 2.04 5.71 7.78 4.85 
Telephones 1.99 8.10 13.94 6.17 
Poverty loans 3.70 3.57 2.40 3.03 

SOURCE : Fan, Zhang, and Zhang (2004). 

to education investment. This stems from high returns to nonagricultural GDP, 
which has the second-largest return at 4.88 yuan for every yuan invested. 

Investment in rural telephony yielded favorable returns to both agricultural 
and nonagricultural GDP, and the impact on rural poverty was similar to that of 
road investments. 

Although electricity investment showed low returns to both agricultural 
and nonagricultural GDP, its poverty reduction impact is significant. For 
every 10,000 yuan invested, almost five people were brought out of poverty. 
This is because access to electricity is essential to the expansion of nonfarm 
employment. 

For the nation as a whole, irrigation investment had relatively little impact 
on rural poverty reduction, although its economic returns were still positive. 
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This is because irrigation affects poverty reduction solely through improved 
agricultural productivity. 

One striking result of our study is the very small and statistically insignif-
icant impact of government poverty alleviation loans. For every 10,000 yuan 
invested, more than three people are brought out of poverty. 

The analysis was also disaggregated into three different regions.5 Regional 
variation is large in the marginal returns to government spending in both GDP 
growth and poverty reduction. In terms of poverty reduction effects, all kinds 
of investment had high returns in the western region. For example, for every 
10,000 yuan invested in agricultural R&D, education, roads, telecommunica-
tions, and electricity, the numbers of poor lifted out of poverty were 24,19,10, 
14, and 8, respectively. These effects are 6.4, 3.7,3.7,7.0, and 3.8 times higher 
than in the coastal areas. Even for irrigation, every 10,000 yuan of additional 
investment was sufficient to bring five people out of poverty, four times more 
than in the coastal areas. 

With respect to returns to growth in agriculture, most investments had the 
largest returns in the western areas. On the other hand, most government ex-
penditures had their largest impact on rural nonfarm GDP in the coastal areas. 

Lessons from Experience 

The case studies reviewed on China and India show that public investments 
in rural areas have contributed significantly to agricultural growth and rural 
poverty reduction. Without these investments, agricultural growth and national 
economic growth would have been much slower, and there would be greater 
rural poverty in both countries. There are lessons the two countries can draw 
from each other's experience with respect to the impacts of public investment 
on poverty alleviation. 

Factors Affecting Poverty Reduction 

The different rates of poverty reduction in China and India are due to the fol-
lowing factors: 

1. There have been different growth rates in agricultural productivity, agri-
cultural wages, and nonfarm employment. For instance, agricultural GDP 
grew by more than 4 percent per annum in China from 1978 to 2002, com-
pared with 2.9 percent per annum in India from 1981-82 to 2002-3. More-

5. The coastal region includes the following provinces: Hebei, Liaoning, Shandong, Jiangsu, 
Zhejiang, Fujian, Guangdong, and Guangxi. The central region comprises Shanxi, Inner Mongolia, 
Anhui, Jiangxi, Henan, Hubei, and Hunan. The remaining provinces are classified as the western 
region. Tibet is excluded due to the lack of data. Beijing, Shanghai, and Tianjin are excluded be-
cause of their small share of rural areas and population. 
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over, nonfarm employment in China has grown by more than 10 percent 
per annum over the past two decades, while in India it grew by only 2 per-
cent during the same period. On the other hand, growth rates in rural regions 
were similar in the two countries (Fan, Thorat, and Rao 2004; Fan, Zhang, 
and Zhang 2004). 

2. There have also been different elasticities of poverty reduction with respect 
to these factors. For given growth rates in agricultural production (or pro-
ductivity), wages, and nonfarm employment, the poverty reduction impact 
in China is much larger than in India. These poverty reduction elasticities 
with respect to agricultural production, wages, and nonfarm employment 
amounted to 1.130, 0.560, and 0.863, respectively, in China (Fan, Zhang, 
and Zhang 2004), compared with 0.171, 0.185, and 0.594 in India (Fan, 
Hazell, and Thorat 2000). 

3. Different land distribution policies have affected the poor directly and in-
directly. In India many landless farmers are poor, while China does not have 
landless cultivators (see Chapter 3 of this volume). Fairly equal access to 
agricultural land made the poverty reduction elasticity of agricultural 
growth much larger in China than in India. 

4. It is also the case that increased agricultural production may result in 
downward pressure on agricultural (food) prices. This downward pressure 
is likely to offset part of the poverty reduction effect of agricultural growth 
in China because farmers may be negatively affected by lower prices. In 
India, the landless poor may gain from lowered food prices because they 
are usually net buyers of food (Fan, Hazell, and Thorat 2000; Fan, Zhang, 
and Zhang 2004). 

5. Differences in the indirect impact of some variables in China and India 
also need to be recognized in order to understand the different outcomes 
in poverty reduction in the two countries. Similar factors seem to have 
promoted agricultural productivity in both countries. In China, however, 
agricultural productivity does not indirectly lead to increased landlessness 
because the ownership of agricultural land is regulated by the state. In 
India, on the other hand, improvement in total factor productivity does 
induce landlessness and adversely impacted income distribution at least in 
the beginning of the green revolution. A similar difference is observed with 
respect to factors associated with the growth of rural nonfarm employ-
ment. In China, roads, education, rural telecommunication, and electrifi-
cation have all contributed to growth in nonfarm employment. The most 
interesting feature, however, is the strong and positive impact of agricultural 
productivity on the growth of the nonfarm sector (off-farm employment 
elasticity with respect to agricultural productivity is 0.716). On the other 
hand, unlike in China, agricultural growth was less significant in inducing 
growth in nonfarm employment in India. Rural development programs, soil 
and water conservation, roads, and education matter most in the creation 
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of additional rural nonfarm employment in India. In all but a few regions, 
agricultural growth was not an important variable in the growth of non-
farm employment (Fan, Hazell, and Thorat 1999). 

Public Investment Priorities 

Growth in agricultural productivity, the rural nonfarm sector, and rural wages, 
which is the main source of poverty reduction in both China and India, was in 
turn made possible by public investments in R&D; infrastructure such as roads, 
power, irrigation, and communication; education; and antipoverty programs. 
However, returns on public investments in terms of poverty reduction vary dras-
tically across different types of investment. 

Among the categories of investment, agricultural research, education, and 
rural infrastructure are found to be the three in which public spending is most 
effective in promoting agricultural growth and poverty reduction in both coun-
tries. This implies that there is a great deal of potential for more growth and 
poverty reduction i f the level of public investments in these categories is raised. 

Regional analyses conducted for China and India suggest that more in-
vestments in less-developed or -favored areas not only offer the largest poverty 
reduction per unit of spending but also lead to the highest economic returns. Thus, 
for the same set of investments (such as those in irrigation, power, and even R&D) 
in India and China, returns in highly irrigated regions seem to have reached their 
upper limit, whereas in less-developed areas returns are found to be higher. In 
the developed irrigated region, the lower level of productivity growth in the 1990s 
is closely associated with the lower return to irrigation and agriculture tech-
nology; therefore, there is a need both to improve the efficiency of existing ir-
rigation projects and to expand the irrigation facilities to new areas. There is also 
a need for more investment in upgrading existing technology in developed re-
gions. Irrigation should be expanded in new areas through public investment in 
less-favored areas such as rain-fed regions in India and in the less-endowed 
areas of China. This calls for the development of a clearer regional investment 
policy by the Chinese and Indian governments in relation to the choice of the right 
investment mix to be implemented in different parts of their respective countries. 

Government spending on antipoverty programs has a poverty reduction 
impact, but this impact is targeted and narrowly focused. The impact of the 
antipoverty programs through agricultural growth is low, mainly due to the im-
proper selection of the projects under public employment and self-employment. 
More effort is needed to better target the funds to the poor and reorient the in-
vestments toward the improvement of rural education and infrastructure. There 
is also a need to use public employment programs for improving the privately 
owned land and water resources of the small and marginal farmers. Thus, the use 
of antipoverty programs for the expansion of public infrastructure and public 
and private land and water resources wil l help reduce poverty not only directly 
but also indirectly through the promotion of agricultural growth and wil l thereby 
offer longer-run poverty reduction. 
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What Can China and India Learn from Each Other? 

The China-India comparison offers lessons to each country about how to achieve 
greater poverty reduction in the future. The first lesson is that the nature of ru-
ral nonfarm enterprises matters. In China rural nonfarm employment is char-
acterized by township and village enterprises and by the migration of farmers 
to urban areas to work in the service and industrial sectors. Given the nature of 
the work and earnings, the farmers are most likely to be out of poverty. How-
ever, in India rural nonfarm activities are performed largely in the small and in-
formal sectors with low earning potential; therefore, even i f a rural resident is 
engaged in these activities, he wi l l not necessarily be out of poverty. For quite 
some time, therefore, the rural and urban informal sector is likely to be the main 
sector for the employment of small and marginal farmers and landless house-
holds. China's experience indicates that the high-productivity rural nonfarm sec-
tor can be a main source of rural poverty reduction in India. 

A related aspect of China's experience is that Chinese rural enterprises 
began in areas where agriculture was the most advanced. In contrast, rural non-
farm growth was linked with government spending in rural infrastructure in a 
large part of India and less driven by agriculture-led growth. Thus, it is impor-
tant for India to promote and strengthen the linkages between the farming and 
the rural nonfarming sectors. 

The second lesson from China's experience has to do with the more wide-
spread poverty-reducing impact of agricultural growth due to more equitable 
access to agricultural land. More equitable access to land has enabled farmers 
in China to benefit from the income gains of technological change in agricul-
ture. Therefore, in India there is a need to improve access to agricultural land 
through land distribution and tenancy reform. The Chinese experience shows that 
land reforms in the 1950s and the introduction of the household responsibility 
system (which redistributed land use rights to individual farm households) led 
to a sharp improvement in agricultural production and productivity. Equitable 
land distribution also avoids the negative effects of improved agricultural terms 
of trade on landless farmers and marginal and small farmers, who are usually 
net buyers of grains. 

The third lesson relates to education. Higher educational achievement 
levels in China and increased agricultural labor productivity give added advan-
tages to that country compared to India. By 1997, the literacy rate of the general 
population and of those engaging in agricultural labor was about 90 percent in 
China. Consequently, the labor quality there improved substantially, which pro-
vided a greater opportunity for farmers to use modern technology and to engage 
in nonfarm activities in both rural township enterprises and industrial centers. 
This also provided more equity in rural areas. On the other hand, in India the 
rural literacy rate was about 59 percent in 2001, which was much lower than 
in China. Greater literacy over time has resulted in more poverty reduction in 
China than in India. 
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There are lessons for China, too. India's experience with respect to subsi-
dies in agriculture provides an important lesson for China in deciding future 
government spending priorities. Over the past several decades, the Chinese gov-
ernment has implicitly heavily taxed agriculture through its central procurement 
and pricing system. As the economy has gradually been liberalized, these im-
plicit taxes have been reduced, and various types of evidence have shown that 
China is making the transition from taxing to subsidizing agriculture. But 
whether and how agriculture and farmers should be supported is a hotly debated 
issue. India's experience clearly indicates that some direct input and output sub-
sidies do bring loss in economic efficiency though their poverty impact is small. 
India's experience and efforts to rationalize subsidies in term of selected spheres 
and targeting probably provide useful lessons for China. 

Finally, the experience of China and India also has general implications 
for setting right priorities for public investment and for the sequencing of such 
investment in other developing countries. In the first phase, investments should 
focus on reducing widespread poverty through broad-based economic growth 
extending to rural areas, while in subsequent phases more direct attention should 
be given to reducing poverty and income inequalities that arise and persist in 
reform by concentrating on investment in lagging sectors and regions, as well 
as on poverty at the community and household levels. 

Countries like China, India, Vietnam, and Thailand have successfully 
completed the first phase of poverty reduction and now need to progress toward 
addressing regional inequities and poverty at the household level. China has 
traditionally favored a sectoral and regional approach to dealing with rising 
inequalities, for instance, in employment actions, but has recently expanded this 
approached to target more household and community programs. India, on the 
other hand, has concentrated on targeting specific sections of its population and 
has involved a large set of actors, including nongovernmental organizations and 
civil society, and it has recently expanded its employment programs, too. The 
experience of India shows that using a variety of programs targeted directly 
at specific segments of the poor can be more effective than the broader income-
or area-based approaches. 

Most countries of Sub-Saharan Africa are still in the first phase of poverty 
reduction. Investments in support of economic growth remain central to the 
reduction of their mass poverty. The governments of these countries have the 
central responsibility of forging a well-sequenced and coherent growth strategy 
and of determining the public investments needed. Infrastructure and agricul-
ture are the main areas needing public investment attention. In recent years, some 
African governments have started to make progress. For instance, Ethiopia and 
Nigeria recently increased their public investments in agriculture and rural ar-
eas (World Economic Forum 2006). An improved capacity to respond to emer-
gencies and hunger crises must complement these strategies. 



7 Reforming the Agricultural Research and 
Intellectual Property Rights Systems of China 

BONWOO KOO, PHILIP G. PARDEY, 
AND KEMING QIAN 

To improve performance, China began to reform its public-dominated agricul-
tural research system in the mid-1980s. One of the major reform initiatives was 
to encourage the public institutions to commercialize their research achieve-
ments, and, as a consequence, the developmental firms owned by public agri-
cultural research institutions have become increasingly concerned about intel-
lectual property rights (IPR). 

Another government initiative was to encourage the private sector and 
multinational companies to invest further in agricultural research and develop-
ment (R&D) in China. Because the incentives for private and foreign invest-
ment in agricultural R&D are heavily influenced by a country's legislation and 
enforcement of IPR, the evolving status of IPR protection could substantially 
affect agricultural technology development in China. In recent years, public 
spending in agricultural R&D has increased substantially, partly due to overall 
improvement of the government's financial revenue. 

We begin by providing a profile of the agricultural research system in China, 
focusing on its reforms beginning in the 1980s, the consequent emergence of 
nongovernmental funding institutions engaged in agricultural R&D, and their 
relevance to IPR protection. We next discuss the status of IPR protection in 
China through the case of plant variety protection and then offer some conclud-
ing remarks. 

Reform of the Chinese Agricultural Research System 

Before the mid-1980s, public investment was nearly the only source of funding 
for agricultural R&D. The Chinese agricultural research system was dominated 
by public research institutes affiliated with various government ministries and 
departments at national, provincial, and prefectural levels. Universities conducted 
only a few projects while private research was negligible. 

The first half of this chapter draws heavily on Fan, Qian, and Zhang (2006), the second half 
on Koo et al. (2006). Authorship is alphabetical. 

141 



142 Bonwoo Koo, Philip G. Pardey, and Kerning Qian 

From the mid-1980s, the demand for increasing funding for agricultural 
research put pressure on government budgets, while the government was 
dissatisfied with the performance of the public research institutions, especially 
the lower than expected rates of upatke of technologies generated by these in-
stitutions. In March 1985, the Central Committee of the Chinese Communist 
Party called for reforms in science and technology management as proposed in 
the Decision on the Reform of the Science and Technology Management System 
and a similar document that was promulgated by the State Council in 1987. 
Since then there have been about 40 governmental decisions, regulations, and 
laws relating to reforms of the science and technology system. The main leg-
islative measures taken by the government included the following: 

1. Shifting the mechanism for funding research institutes, from mainly block-
based core funding toward more competitive project funding arrangements. 

2. Encouraging public institutes to set up development firms to commercial-
ize their research results or technologies. 

3. Rewarding individual scientists by allowing them to retain a certain pro-
portion of the income as a salary supplement from commercializing the re-
sults of their research. 

4. Drastically increase public funding to agricultural R&D to increase and 
maintain competitiveness of the agricultural sector. 

The principal purpose of the reforms was to encourage the application of 
science to meet the needs of the market. The principal means for accomplish-
ing the reforms was to change the funding system and thereby create incen-
tives for research institutions to engage more directly with technology users 
and become more responsive to changing market circumstances. Direct allo-
cation of funds by means of block grants to research institutions was largely 
replaced by a mixed system under which institutes sell their services in the 
marketplace and compete for project funds from the government. Table 7.1 in-
dicates that the share of government funding among the income sources of the 
public institutes declined sharply after the beginning of reforms. More than 
80 percent of the government funding in the late 1990s was competitive and 
project-based, compared with 100 percent of core or block funding prior to 
reform. State-owned or private enterprises were also encouraged to invest in 
agricultural R&D, but that did not happen, in part, it seems, because of poor 
IPR enforcement. 

These changes resulted in the emergence of nongovernmental funding in-
stitutions engaged in agricultural R&D. Based on ownership and funding sources, 
the R&D agencies operating in China can now be categorized as (1) traditional 
public research institutes, (2) development firms owned by public agricultural 
research institutes, (3) government-owned agribusiness firms, (4) shareholding 
companies, and (5) multinational companies. 
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TABLE 7.1 Income sources of public agricultural research institutes in China, 
selected years (percent) 

Development 
(sale of goods 

Year and level Government and services)1 Loans Other Total 

1987 
National 86.2 12.8 0.2 0.7 100 
Subnational 66.7 26.5 4.2 2.5 100 
Total 70.5 23.9 3.4 2.2 100 

1993 
National 68.1 26.2 3.4 2.3 100 
Provincial 45.2 44.1 7.3 3.4 100 
Prefectural 42.8 39.2 13.8 4.2 100 
Total 47.1 40.2 9.1 3.6 100 

1999 
National 52.2 45.7 2.1 0,0 100 
Provincial 51.0 43.3 5.7 0.0 100 
Prefectural 43.4 46.8 9.8 0.0 100 
Total 48.5 44.9 6.6 0.0 100 

2002 
National 64.0 31.4 0.6 4.0 100 
Provincial 59.5 28.9 2.9 8.7 100 
Prefectural 59.5 27.0 8.1 5.4 100 
Total 60.7 29.0 3.7 6.6 700 

SOURCE : China, Ministry of Agriculture, agricultural science and technology statistical materials, 
various years. 

NOTES : The data for the national level cover Ministry of Agriculture institutes only; forestry and 
universities are excluded. 

"Represents self-generated funds, largely from the sale of goods and services. 

Public Sector Research Institutes 

Public sector research institutes still form the backbone of the Chinese agricul-
tural research system, despite the rapid emergence of other kinds of institutions. 
Agricultural research at the national level is conducted mainly within academies 
and institutions under the Ministry of Agriculture, complemented by research 
conducted by institutions under the administrative control of other ministries. 
The provincial agricultural academies undertake research targeted at their local 
circumstances, while the prefectural institutes administered by prefectural gov-
ernments emphasize applied and adaptive research and development. Research 
at this level is important given the relatively large size of most prefectures in 
China. Table 7.2 summarizes the sizes and structures of the public institutes. 

The Chinese agricultural research system is highly decentralized in terms of 
both its management and its funding. In 2002 only 12 percent of agricultural sci-
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entists and engineers (excluding university personnel) were based in national in-
stitutions. A large portion of the country's researchers (50 percent) worked in in-
stitutions administered and often largely financed at the provincial level, while 
the remaining 36 percent worked in prefectural institutions. There was a marked 
disparity in the average sizes of the institutes, ranging from 70 scientists per in-
stitute at the national level to 38 at provincial-level institutes and an average of 
just 19 scientists at prefectural-level institutes. The average spending per staff at 
the national level for 2002 was 118,375 yuan, which is 1.8 times higher than the 
comparable provincial figure and almost 3 times higher than the prefectural 
spending to staff ratio. 

These data are consistent with the notion that national institutes are gen-
erally larger and better financed, focusing on pre-technology types of research 
with less site-specific R&D. Provincial and prefectural institutions are typically 
smaller in size and more involved in localized and adaptive kinds of research. 

A distinctive aspect of the agricultural research system in China is that 
research is institutionally separated from education. The Chinese Academy of 
Agricultural Sciences (CAAS) falls under the administrative jurisdiction of the 
Ministry of Agriculture, while the provincial academies are subject to provin-
cial oversight. Prior to 2000, key national agricultural universities were also un-
der the jurisdiction of the Ministry of Agriculture, while provincial agricultural 
universities were managed by the respective provincial governments. In 2000, 
the management of all agricultural universities was transferred to the education 
system. At the national level, the three key agricultural universities, China, Nan-
jing, and Central, are under the jurisdiction of the Ministry of Education, while 
the provincial agricultural universities or colleges are the responsibility of the 
provincial departments of education. This contrasts sharply with the U.S. 
land-grant system, which involves integrated educational, research, and exten-
sion activities. Arguably, the separation of research, education, and extension 
has undermined efforts to develop a more integrated system for the generation 
and diffusion of agricultural technology throughout China. 

Development Firms Owned by Public Agricultural Research Institutes 

Development firms owned by public agricultural research institutes emerged 
after the public agricultural research system reforms that were initiated two 
decades ago. To date, the impact of these firms on the Chinese agricultural in-
novation system is mixed. 

First, in the early stages these firms lacked independent legal status. In 
addi-tion, the institutes' businesses were not necessarily related to their specific 
areas of research, but rather were developed in an opportunistic fashion, with 
an eye to commercial opportunities deemed likely to generate income or rev-
enue. For example, the Institute of Taihu and the Institute of Lixiahe in Jiangsu 
province, both well known in China for their excellent research performance, 
produced mineral water and set up a plant to manufacture auto spare parts, re-
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spectively. Many CAAS institutes own restaurants, grocery stores, and com-
mercial office complexes. A lack of capital and management skills led to low 
efficiency. Moreover, the research institutes were directly exposed to business 
risks, unprotected by arm's-length, limited-liability company structures. A typi-
cal example was the China National Rice Research Institute located in Hangzhou, 
which launched a business to manufacture monosodium glutamate in 1988 and 
lost more than 10 million yuan. The institute has been struggling with many 
legal battles since then. 

Second, researchers are typically not well versed in extension techniques 
or in dealing directly with farmers on commercial terms. Those who are active 
and successful in their research often resent extension obligations because it 
takes time away from their research. Those willing to become involved in tech-
nology transfer activities often receive little or no financial reward for their ef-
forts. The functional separation of research and extension is a problem that has 
yet to be fully resolved, although the commercial activities and spin-offs of 
many public research institutes in part substitute for this lack of formal links 
between extension and research. 

Since the mid-1990s, based on the experience of the previous 5-10 years, 
many public agricultural research institutes have begun focusing their business 
activities on research-related industries producing such things as improved 
seeds, chemicals, livestock vaccines, and so on, where their research may give 
them a competitive edge. Increasingly, they have also structured their commer-
cial operations as legally independent companies to minimize their exposure to 
business risks. A better-defined separation of operations aimed at technology 
generation and commercialization of technologies is beginning to develop be-
tween the mother institutes and the firms. For example, the seed company of 
the Institute of Vegetables and Flowers (IVF) at CAAS was established in 1990. 
The scientists at IVF are responsible for the development and performance test-
ing of new varieties of vegetables and flowers. Once scientists develop new par-
ent lines for hybrid seeds, they make these lines available to the seed company, 
which then holds variety demonstrations in targeted markets, produces hybrid 
seeds, and markets them. Since 1990, the seed company has earned more than 
10 million yuan annually, and about 90 percent of the revenue has been returned 
to IVF, which allocates 10 percent of this income to the breeders as salary 
bonuses, with the rest used to cover the costs of general research projects or 
operations. 

These spin-off companies are not only beginning to play major roles in 
transferring and commercializing technologies developed by the mother insti-
tutes, which was expected and encouraged by the government, but they have 
also generated a substantial amount of revenue to underwrite the operations of 
the mother institutes. In 2000, 73 companies at CAAS generated a total profit 
of 120.5 million yuan, complementing the 243.4 million yuan of core funding 
the academy received from the central government. 



Reform of Agricultural Research in China 147 

Agribusiness Firms Owned by Central and Local Governments 

Agribusiness firms owned by central and local governments include the state-
owned seed, agricultural, food, chemical, and machinery enterprises. In the 
previously planned economy, these companies freely accessed technologies 
emanating from the public agricultural research institutes. In the post-reform pe-
riod, many of these institutes have sought to commercialize their own research, 
which has led to a greater awareness of the IPR aspects of agricultural R&D. 
Because it is now difficult for agribusiness companies to freely access tech-
nologies, some large, state-owned companies are forced to negotiate licenses 
and pay royalties or sign research contracts with the institutes or to develop their 
own R&D capacities. 

Because of the lack of statistics, the total extent of R&D investment by 
state-owned agribusinesses is unknown. A case study of the Chinese seed in-
dustry found that no improved varieties were developed by companies prior to 
1985. In contrast, in 1999 some 86 improved varieties were developed by these 
companies (including state-owned and private companies), although these ac-
counted for less than 2 percent of the total varieties released. 

Shareholding Companies 

Shareholding companies based on agricultural technologies have rapidly emerged 
in recent years. Most of these were originally launched as development firms 
owned by public research institutes or agribusiness firms owned by govern-
ments. As they grew, many of them were listed on the Chinese stock market to 
help mobilize capital. For example, the Technology Development Company, 
a very successful firm formerly owned by the Hunan Academy of Agricultural 
Sciences, was listed in 2000 and mobilized about 700 million yuan. The na-
tional livestock and fishery companies (both previously owned by the Ministry 
of Agriculture) also were listed in 2000, with majority holdings retained by the 
government. These three companies invested several million yuan in agriculture 
R&D in 2000. 

In that year, the central government designated 151 of the country's largest 
agricultural companies, most of them shareholding companies, as leading com-
panies in agriculture. These are entitled to some preferential treatment, such as 
exemptions from certain taxes and ready access to low-interest loans, provided 
that they reinvest part of their revenue in agricultural R&D. 

Multinational Companies 

Technologies from multinational firms has led to rapid gains in productivity and 
output in many areas of China's agricultural economy. These firms may play an 
even larger role in the future with China's entry into the World Trade Organi-
zation (WTO). For example, modern technology has been introduced in the 
poultry industry through the import of parental genetic stock and breeding 
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materials and the introduction of superior nutritional feed milling and mixing, 
resulting in the parallel improvement of poultry genetics (Rozelle, Pray, and 
Huang 1999). 

However, the potential here is still largely undeveloped due to the un-
secured nature of property rights in China. There are various laws and regula-
tions to protect property rights, but enforcement is generally weak. So far, most 
of the plant breeding and screening research by foreign-financed firms has been 
on hybridized vegetables and sunflower seeds for two reasons: (1) these varieties 
are difficult to duplicate as long as the hybrid parents are kept confidential, and 
(2) these seeds were not controlled by state-owned seed companies, which en-
joyed a legislative monopoly on the sale of seeds for principal food crops, espe-
cially hybrid rice and maize, whose seed quality is difficult to ensure. However, 
the force of this monopoly power has waned as these sales restrictions have 
been relaxed. Large private seed companies are now able to market seed vari-
eties they have developed or acquired. In the agricultural chemical sector, it is 
still common for pesticides whose active ingredients are complex and diffi-
cult to duplicate to be illegally copied and commercialized (Rozelle, Pray, and 
Huang 1999). 

The Challenges Ahead 

Two factors wi l l heavily influence the future of agricultural research and tech-
nology provision in China. One is how well and efficiently the public research 
institutions use scarce financial resources. The other is how well they mobilize 
more funding for R&D activities in the context of rapidly changing market con-
ditions and increasing globalization. 

The lack of sufficient resources also impacts the performance of public in-
stitutions. The lack of coordination between research, extension, and education 
as well as between the institutions at different levels of government and in dif-
ferent places results in unnecessary duplication of research effort and hampers 
technology transfer. Public agricultural research, extension, and education in-
stitutions in China are administratively decentralized and physically scat-
tered, both vertically among different levels of government and horizontally 
in different administrative zones. In Beijing, for example, there are many in-
stitutions involved in agricultural research: CAAS, Beijing Academy of Agri-
cultural Sciences, the National Agricultural Extension Center, Beijing Agricul-
tural Extension Center, Chinese Agricultural University, Beijing Agricultural 
College, and some institutes of the Chinese Academy of Sciences and other 
government agencies. They are all administered and funded by different gov-
ernment agencies, and there is no mechanism for formal linkage and coordina-
tion among them. Many of the institutes and universities carry out duplicative 
research, and the extension agencies pursue their own priorities with little con-
sultation and coordination. Public-private partnerships are set to become an-
other coordination issue with the emergence of development firms owned by the 
public institutes operating alongside private agribusiness firms. 
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Another major problem confronting public agencies is the requirement 
that they provide all benefits such as salaries, housing, healthcare, and pensions 
to their current staff as well as their retirees. For example, there are about 40,000 
CAAS retirees, equivalent to 40-50 percent of the total staff still working, who 
absorb a substantial amount of the resources meant for research activities. 

Mobilizing private resources for research relies heavily on the extent and 
effectiveness of IPR protection. Generally there are three channels of funding 
for agricultural R&D, namely governmental, private, and foreign. Compared 
with rich countries' average intensity of agricultural research investment of 2 to 
3 percent of agricultural GDP, the Chinese government's investment in agricul-
tural R&D is comparatively low, accounting only for around 0.49 percent of 
agricultural GDP in 2002. Given the limited budgetary resources and competi-
tion from other industries, it is doubtful that the government wi l l increase its 
funding for agricultural R&D to world standards, although it has promised to do 
so (Table 7.3). Therefore, private and foreign funding may well be the most fruit-
ful option for bridging the gap between the demand for funding and its supply. 

Intellectual Property Rights Protection 

China has two official systems of IPR protection for innovation in agriculture, 
namely a sui generis system which protects plant varieties, and a more con-
ventional patent system that provides protection for other types of agricultural 
innovations. We wil l concentrate our attention on the evolving nature of plant 
variety protection (PVP) to discern the status of the legislation and the enforce-
ment of IPR protection more generally, cognizant of the fact that it is relatively 
more advanced than IPR protection in other areas of agriculture in China. 

INSTITUTIONAL ASPECTS . Spurred by preparations for entry to the WTO, 
China began significant revision of its laws regarding patents, copyrights, trade-
marks, and other forms of protection for intellectual property about a decade 
ago, including signing various IPR conventions (Maskus and Dougherty 1998). 
Among the latest in a series of policy and legislative reforms affecting agricul-
ture and agricultural R&D in China over the past several decades is the exten-
sion of IPR to include agricultural innovations.1 China became a member state 
of the UPOV (the International Union for the Protection of New Varieties of 
Plants) Convention on April 23, 1999, after enacting its Regulations of the 
People's Republic of China on the Protection of New Varieties of Plants law 
(hereafter referred to as the PVP law) in March 1997. 

China's PVP law conforms to the 1978 UPOV Convention. Like similar 
laws implemented elsewhere, the Chinese PVP law grants protection to vari-
eties that are new, distinct, uniform, and stable. Holders of a PVP certificate have 

1. Perkins (1988), Sicular (1988b), Lin (1990), and Fan, Qian, and Zhang (2006) provide 
perspectives on the considerable policy changes affecting Chinese agriculture, beginning with the 
decollectivization o f farm production starting in 1978. 
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the legal right to exclude others from commercializing protected varieties for a 
prescribed length of time: 20 years after the date of the grant for vines, forest trees, 
fruit trees, and ornamental plants and 15 years for all other plants, including food, 
oil, and fiber crops. Exceptions to the exclusionary rights are made, however, for 
both breeding and other types of scientific research (breeders' exemption) and for 
the use of seeds saved by farmers for replanting (farmers' exemption). 

Two separate administrative authorities implement China's PVP laws. The 
State Forestry Administration is responsible for forestry, including forest trees, 
bamboo, woody plants, and dry fruit trees, while the Ministry of Agriculture is 
responsible for all agricultural plants, including grains, vegetables, edible fungi, 
and grasses. On April 27,2000, the State Forestry Administration published its 
first and so far only Gazette for Protection of New Varieties of Plants (Forestry), 
which included information on 13 PVP applications for forest trees. Since then, 
information on applications for and grants of these PVP rights has been scat-
tered throughout various journals and newspapers.2 In contrast, the Ministry of 
Agriculture has published a Variety Protection Gazette for Agricultural Plants 
(hereafter called the PVP Gazette) on a bimonthly basis since April 1999. This 
study deals with the protection of agricultural plant varieties, drawing on data 
compiled from various issues of the Ministry of Agriculture's PVP Gazette. 

Upon receiving an application, the relevant authority is required by law to 
complete a preliminary examination within six months. I f an application is then 
deemed acceptable, information such as the date of application, the crop type, 
a description of the variety for which protection is sought, and the names of the 
applicants are published in the PVP Gazette. For those applications passing 
preliminary examination, the authority conducts a substantive examination of 
the distinctness, uniformity, and stability of the variety in question. The rights 
granted apply from the date of issuance of the PVP certificate, and, as in the 

' case of PVP laws prevailing in many other countries, each new right pertains to 
a single new variety. 

Administrative procedures for protecting agricultural plants are handled 
by the Office of Variety Protection for Agricultural Plants within the Ministry 
of Agriculture. In early 2002, the office had a total of 12 full-time employees 
handling basic assessment and administrative tasks, with 4 staff involved in 
preexamination activities and the rest engaged in testing and substantive exami-
nation.3 The office devolves most of its biological evaluation to various testing 
centers—a main center located in Beijing and 14 other testing sites scattered 
throughout the main agricultural areas of China. Other procedures, such as re-
jection of application, denomination of new varieties, and reexamination of 

2. By early 2002, about 190 applications had been filed for the varietal protection of forest 
trees, of which 48 were granted (Faji Huang, Deputy Director of the PVP Office for Forest, per-
sonal communication). 

3. By way of comparison, in 2001 the PVP office of the United States employed 12 staff, 
including 1 commissioner, 9 examiners, and 2 support staff. 
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TABLE 7.4 Costs of establishing and maintaining plant variety rights in China, 1999 

U.S. dollars 

Official market Purchasing power 
Fees Chinese yuan exchange ratea parity rateb 

Costs of establishing rights 
Application fee 1,800 217 994 
Examination fee 4,600 556 2,541 

Costs per year of maintaining rights 
Years 1-3 1,500 181 829 
Years 4-6 1,950 236 1,077 
Years 7-9 2,535 306 1,401 
Years 10-12 3,295 398 1,820 
Years 13-15 4,283 517 2,366 
Years 16-18 5,567 672 3,076 
Years 19-20 7,237 874 3,998 

Total maintenance fee (15 years) 40,689 4,914 22,480 
Total maintenance fee (20 years) 71,864 8,679 39,704 

Total costs 
Agricultural plants (15 years of 47,089 5,687 26,016 

protection) 
Forestry (20 years of protection) 78,264 9,452 43,240 

SOURCE: KOO et al. (2006). 

"The 1999 exchange rate used here was U.S. $1 = 8.28 yuan. 
bThe 1999 purchasing power parity rate was U.S. $1 = 1.81 yuan. 

applications, are handled by the ad hoc Plant Variety Reexamination Commit-
tee, which is convened by senior administrators of the Ministry of Agriculture. 

Once a PVP certificate is issued, the right holder is required to pay a series 
of annual fees over the period of protection to maintain the rights (Table 7.4). 
Establishing and maintaining protection for 15 years costs the right holder 
47,089 yuan or U.S. $5,687 for each plant variety right granted (excluding the 
administrative and other costs of submitting an application). More than 85 per-
cent of the total fee is for maintaining the right. Establishing and maintaining 
PVP rights in China is costly, even by the standards of a rich country. For ex-
ample, in the United States PVP fees totaled U.S. $2,450 per variety (including 
a U.S. $300 application fee and a U.S. $2,150 examination fee) in 1999, and 
there is no annual maintenance fee.4 

Given the substantial differences in price levels between the United States 
and China, purchasing power parity (PPP) instead of a market exchange rate 

4. Similarly, Brazil charges U.S. $348 to establish PVP rights and U.S. $2,609 to maintain 
these rights for 15 years (Koo et al. forthcoming). 
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provides an alternative and more realistic basis for comparing PVP costs inter-
nationally. Using PPP, the total cost of establishing and maintaining PVP rights 
in China for a single variety for 15 years is U.S. $26,016 in 1999 prices (Table 
7.4). This is almost 5 times more than the corresponding costs when using 
official market exchange rates to convert currencies and more than 10 times 
the corresponding costs in the United States. Not enough time has passed to 
warrant an examination of the renewal behavior of rights holders, but the ex-
ceptionally high maintenance costs suggest that rights holders in China wi l l 
maintain their rights only i f significant revenue is expected from the protection 
in the future. 

T H E PATTERN OF VARIETAL PROTECTION. A total of 923 PVP applications 

for agricultural plants were lodged and published in the PVP Gazette through 
September 2003. On average, 18 applications were made monthly, but with sub-
stantial variation around the average and indications of an upward trend over 
time. The initial spike of 49 applications in April 1999 most likely reflects the 
latent demand for varietal rights for material developed prior to the implemen-
tation of the PVP law. The reported reduction in the number of applications in 
mid-2003 may be more apparent than real, reflecting lags between the date of 
application and its publication (which averaged about 6 months in our sample). 
Only 412 PVP rights, about 45 percent of the total of 923 applications, were 
granted by September 2003. About a quarter of the applications lodged in 1999 
were yet to be granted as of September 2003, and some may have been rejected 
or withdrawn in the interim.5 The average grant lag for applications is about 20 
months from the date of application. 

Based on an assessment of the early wave of PVP applications, Tong 
(2002) argued that the number of applications in China was limited because 
of a lack of appreciation of the role of property rights in a market economy, 
the high cost of gaining protection, the uncertain scope of protection, and 
the complicated and costly enforcement processes. Some of these concerns 
are supported by our data, others are muted by the rapid changes in the 
Chinese seed sector, and some are questionable. In particular, the basic prem-
ise that the initial number of PVP applications was unduly constrained by 
Chinese-specific factors is debatable, and the number is not out of line with 
the historical experience in the United States. Although there were, on aver-
age, 345 PVP applications per year in the United States during the past 10 
years, there were only 121 applications per year following the passage of the 
U.S. Plant Variety Protection Act in 1970 (compared with 213 per year for 
China). 

In China, plant variety rights have been sought for 23 different crops since 
1999, and the number of crops for which varietal protection has been sought 

5. By way of comparison, during the period from January 1971 to December 2002, a total 
of 7,386 PVP applications were made in the United States, and 4,960 certificates were granted for 
more than 190 crops. 



TABLE 7.5 PVP applications in China, by crop, 1999-2003 

Number of applications 

First Second Third Last Share 
13 months 13 months 13 months 13 months of total 

Crop of samplea of sample2 of sample3 of sample3 Total (percent) 

Food crops 135 172 183 319 809 88 

Maize 
Hybrid 77 71 78 113 339 37 
Nonhybrid 39 35 24 21 119 13 

Rice 
Hybrid 13 26 46 130 215 23 
Nonhybrid 5 17 13 22 57 6 

Wheat 0 5 21 23 49 5 
Soybeans 0 16 1 7 24 3 
Potatoes 1 2 0 2 5 1 
Sweet potatoes 0 0 0 1 1 0 
Vegetable crops 4 2 ' 12 16 34 4 
Chinese cabbage 4 ' 1 5 4 14 2 
Watermelons 0 0 4 5 9 12 
Tomatoes 0 1 2 3 6 1 
Other vegetablesb 0 0 1 4 5 1 
Fruit crops 0 2 10 7 19 2 

Pears 0 2 9 2 13 1 
Peaches 0 0 0 5 5 1 
Other fruitc 0 0 1 0 1 0 
Ornamental cropsd 1 1 4 6 12 1 
Other crops 0 13 17 19 49 5 
Rapeseed 0 3 11 17 31 3 
Peppers 0 7 2 1 10 1 
Peanuts 0 3 4 1 8 1 
Total 140 90 226 367 923 100 

SOURCE: KOO et al. (2006). 

"The first 13 months of the sample were April 1999-April 2000, the second 13 months May 2000-May 2001, 

and the third 13 months June 2001-June 2002, the last 13 months July 2002-July 2003. 
bThese include cucumbers and wild cabbage. 

These include lichis. 
dThese include chrysanthemums, lilies, and tulips. 
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has increased over time (Table 7.5).6 Applications were lodged for only 5 crops 
during the first 13 months of our sample, and for 19 crops during the last 13 
months, reflecting in part the expanded number of crops eligible for protection. 

Perhaps surprisingly, the preponderance of the protection sought is for hy-
brid, not open-pollinated, maize and rice varieties, including both the inbred 
lines and the final hybrid seed. The institutional arrangements for producing 
finished seed and the state of legal recourse for piracy may account for this ap-
parent anomaly. The common practice in China is for research institutes or seed 
development firms to outsource the production of commercial quantities of 
seed, often to state-owned seed companies that in turn contract with individual 
growers to produce the seed. In these circumstances, the technology owner (that 
is, the seed development firm or research institute) runs the real risk of piracy 
or theft of its hybrid seed and even its inbred lines, so PVP certificates provide 
an additional legal avenue of recourse beyond that offered by contract law. 

By comparison, in the United States state trade secrets laws effectively 
protect the theft of hybrid inbred lines. For example, in 1994 Holden Founda-
tion Seeds was judged liable for misappropriating Pioneer Hi-Bred's inbred 
hybrid corn lines under the Iowa trade secrets law. It was ordered to pay Pio-
neer Hi-Bred International U.S. $46 million, an estimate of the profits forgone 
by illegal use of these inbred lines.7 Utility patents provide an additional means 
of protecting inbred lines in the United States. As a consequence, the share of 
hybrid varieties for which plant variety protection is sought is very small in this 
country. Among the more than 190 crops for which PVP protection was sought 
during the past 30 years in the United States, open-pollinated crops accounted 
for the lion's share of applications. For example, soybeans accounted for 1,362 
applications (18 percent) and wheat for 597 (8 percent) of the applications. Only 
12 percent of the total applications were for maize varieties. 

In China, the majority (69 percent) of PVP applications were filed by na-
tional, provincial, and prefectural public research institutes and universities 
(Table 7.6). Of these applications, more than half were made by provincial in-
stitutes, nearly one-third by prefectural institutes, 9 percent by universities, and 
only 2 percent by national research agencies such as CAAS. These institutional 
shares are roughly consistent with the corresponding shares of overall invest-
ments in agricultural research. Both publicly held seed development firms and 
state-owned seed companies accounted for about 11 percent of the applications, 
with another 16 percent made by the shareholding companies that had spun off 
from these firms. 

6. In September 1999, a total of 10 species were eligible for protection. This number grew 
to 41 (7 major cereals, 2 oil crops, 2 roots and tubers, 11 vegetables and fruits, and 13 flowers and 
grasses) by September 2003. 

7. Pioneer Hi-Bred International v. Holden Foundation Seeds, 35 F.3d 1226,1240 (8th Cir. 
1994). 
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TABLE 7.6 PVP in China, by type of applicant, 1999-2003 

Number of Share of total 
Type of applicant" applicationsb (percent) 

Public research institution 
National 19 2 
Provincial 318 34 
Prefectural 224 24 
University 82 9 

Seed development firm (by research institute) 54 6 
State-owned seed company (agribusiness firm) 43 5 
Shareholding company 149 16 
Multinational company 5 1 
Individuals 23 2 
Others (foreigners) 6 1 
Total 923 100 

SOURCE: KOO et al. (2006) . 

"This classification structure is taken from Fan, Fang, and Zhang (2003) . 
bJoint applications (a total of 100) are assigned according to the name of the first applicant. 

The demarcation between the public and private sectors in China is diffi-
cult to discern, but we estimate that 80 percent of the PVP applications are 
lodged by public agencies (excluding shareholding companies). This contrasts 
markedly with the United States where the public-sector share of PVP appli-
cations is only 15 percent. Notably, multinational companies accounted for few 
filings in China (two for potatoes, one for peppers, and one for an ornamental 
flower), a reflection of restrictive government regulations. 

Table 7.7 gives more detail regarding individual applications and the 
crops involved. While more than 200 different applicants sought protection dur-
ing the sample period, the distribution is highly skewed toward a few applicants. 
Just 10 institutions accounted for more than 30 percent of the total applications; 
7 percent were made by the Jilin Academy of Agricultural Science (AAS), 4 per-
cent by Jiangsu AAS, and 3 percent by Heilongjiang AAS, Laizhou AAS, and 
Dandong AAS. A further 18 percent of the total applications were lodged by 
130 applicants, each of which filed fewer than two claims. Notably, institutions 
located in just five of China's 31 provinces (Sichuan, Jilin, Liaoning, Shandong, 
and Henan) accounted for nearly half of the total number of applications. 

While there is a reasonably close correspondence between the patterns 
of overall R&D spending and PVP applications, the link between research and 
the intellectual property rights sought by an individual research institute is less 
clear-cut. The Jilin AAS is a relatively large provincial research institute with 
a total of 1,055 staff in 2000 (including 404 scientific researchers) focusing on 
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maize and soybean research. Sichuan AAS and Jiangsu AAS are also large in-
stitutes, comparable to Jilin AAS, with 1,530 and 1,200 staff, respectively, and 
an emphasis on rice, cotton, and wheat research. Not surprisingly, these three 
institutes sought significant numbers of PVP certificates, and the crop orienta-
tion of their PVP applications aligns with their respective research emphasis. 
What is surprising is that some smaller research institutes, such as Laizhou AAS 
(a prefectural institute in Shandong province with 380 staff engaged heavily 
in maize breeding) and Dandong AAS (a similarly sized prefectural institute 
in Liaoning province), also sought varietal rights comparable in number to 
the larger institutes mentioned earlier. At the other extreme is CAAS, a national 
institute with a large staff (about 9,000, split evenly between scientists and 
support staff) and a research budget of about U.S. $35 million in 2001, which 
sought only 17 PVP certificates up to July 2003. 

The prospect of topping up revenue streams appears to affect the decision 
of some agencies to seek PVP protection. The comparatively large number of 
PVP applications from financially strained agencies such as Heilongjiang 
AAS, Dandong AAS, and Laizhou AAS is indicative of their interest in reap-
ing potential rewards from commercializing their technologies. Other institutes 
with comparatively abundant resources, such as CAAS, have made less effort 
to protect varieties for revenue-raising purposes. Moreover, commercial suc-
cesses prior to the passage of the PVP law in 1999 may account for the appli-
cation behavior of some institutes. For example, the commercial success of the 
"Yedan" series of hybrid maize seeds developed by Li Denghai, now president 
of Laizhou AAS, might have stimulated the subsequent PVP application by the 
institute. 

Conclusion 

The reform of the Chinese agricultural research system, beginning in the mid-
1980s, has been characterized by a shift away from block funding toward more 
competitive funding of agricultural research, ostensibly to encourage public 
agricultural research institutes to commercialize their research achievements. 
As these reforms have taken hold, they have not only reduced the agricultural 
R&D pressure on the public purse but also appear to have stimulated the com-
mercialization of technology generation and provision within China, which 
might well spur faster growth in agriculture in the future. However, striking the 
right balance between the nature and extent of public and private roles regard-
ing the funding and conduct of agricultural R&D in China is an issue that still 
needs to be addressed. But perhaps the most fruitful achievement of the reform 
has been the institutional changes that have seen a large number of development 
firms being spawned by public research institutes. An increasing number of 
these firms are being privatized, either as public offerings or by being turned 
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into shareholding companies, and they are poised to play an important role in 
technology improvement in China. 

However, many challenges remain, the most important of which is weak 
legislation and enforcement related to IPR protection. Although China has 
joined the 1978 UPOV Convention and set up the official agencies responsible 
for PVP, the high cost of gaining protection and complicated and costly enforce-
ment processes have undermined the incentives of the PVP. To encourage pri-
vate and foreign investment in agricultural R&D, China still has a long way to 
go to enhance its PVP and other IPR protection related to agricultural innovation. 



8 Agricultural Research and Technology in India: 
Status, Impact, and Contemporary Issues 

DAYANATHA JHA AND SURESH PAL 

Agricultural research and extension services not only provided the critical base 
for India's green revolution but hold the key to future agricultural and rural 
growth. This chapter wi l l give a complete overview of the major institutions, 
policies, and reforms that have not only influenced Indian agricultural research 
in the past but wi l l continue to do so in the future. 

The first two sections review the evolution and structure of the national agri-
cultural research system. They are followed by an overview of the financial 
and human resources, then a discussion of the impact of agricultural research 
and development (R&D) investments on growth and poverty reduction. The key 
priority policy areas on the future reform agenda are the focus of the final sec-
tion, which is followed by the conclusion. 

The Indian Agricultural Research System 

The origin of formal agricultural research in India can be traced to the begin-
ning of the twentieth century, when research laboratories for animal diseases 
(1895) and crops (1905) were established by the central government. Subse-
quently, experimental farms were established in different agroclimatic regions 
in each major state, and some agricultural colleges were also established. "Agri-
cultural research, demonstration, and education" was the theme pursued by the 
provincial departments of agriculture (Randhawa 1979). These early efforts 
were unambiguously directed toward peasant and subsistence agriculture. In 
later years, a bias toward commercial and export crops emerged in research 
sponsored by the central government, though provincial research remained fo-
cused on food crops (Mohan, Jha, and Evenson 1973; Jha 2001). 

The Imperial (later renamed Indian) Council of Agricultural Research 
(ICAR) was established in 1929 on the 1927 recommendation of the Royal 

The opinions expressed in this chapter are those of the authors and do not reflect the official posi-
tion of ICAR. 
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Commission on Agriculture to promote, guide, and coordinate agricultural re-
search in the country. It was an autonomous body fully funded by the central 
government. Commodity committees were established to look after research 
relating to important commercial crops, and a few research institutes were cre-
ated under the central Ministry of Agriculture. Though ICAR gave modest fund-
ing support, it played a coordinating and promoting role, integrating all the 
central and state entities. 

This format persisted for nearly two decades after India achieved indepen-
dence in 1947. The central ministry established a few more research institutes 
(focused on fisheries, potatoes, jute, dairy products, arid zones, statistics, and so 
on) and commodity committees (on oilseeds, areca nuts, spices, and cashews) 
with their own research establishments. A l l states established agricultural col-
leges (usually with zonal research responsibilities) to provide technical man-
power for the newly created national extension service and an expanding research 
establishment. 

Continuing agricultural crises, manifesting themselves in production 
shortfalls, imports, and rising food prices in the years following independence, 
prompted the government to seek external advice and help for strengthening 
domestic agricultural R&D capacity. The resulting joint Indo-American teams, 
agricultural review committees, and so on made far-reaching recommendations 
on agricultural research and education. Two important organizational innova-
tions in research, including trials on farmers' fields (simple fertilizer trials) and 
multidisciplinary and multilocational coordinated research on maize, were un-
dertaken. It was acknowledged that developing higher education in agriculture 
was essential. 

Consequently, major reforms in agricultural research and education took 
place in the 1960s. In 1965-66 all research institutes under the central Ministry 
of Agriculture and various commodity boards were transferred to ICAR, which 
was given the responsibility to conduct research in addition to fulfilling its 
promoting, funding, and coordination roles. The organization became more 
professional as scientists assumed senior management responsibilities. At the 
state level, the agricultural university concept became operational, and these 
universities took over research being undertaken by state departments of agri-
culture. These departments, however, continued to hold on to mainline extension 
and technology transfer functions. 

These research institutions helped usher in the green revolution beginning 
in the mid-1960s and established the pivotal role of agricultural research at both 
the central and the state levels. Accordingly, the coordinated research and state 
agricultural universities (SAUs) concepts gained widespread acceptance and 
adoption. For the first time, researchers moved to farmers' fields under the na-
tional demonstration programs funded by ICAR. Shortly thereafter, in 1973, 
another review of ICAR focused on developing a more rational personnel pol-
icy for scientists and improving linkages with the Department of Agriculture. 
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Necessary administrative steps were taken, such as the creation of the Depart-
ment of Agricultural Research and Education (DARE) in the Ministry of Agri-
culture to facilitate interministerial coordination, the Agricultural Research Ser-
vice to provide better incentives to researchers, and the Agricultural Scientists 
Recruitment Board to streamline recruitment. 

These trends continued as the number of ICAR research units increased 
from 19 to 90 (Randhawa 1979); the number of coordinated research programs 
rose from a handful to more than 80; the number of agricultural universities in-
creased to 34; and ICAR's involvement and investment in extension through 
training by krishi vigyan kendras (KVKs, farmer science centers) and frontline 
demonstrations grew substantially. Consequently, by the end of the 1980s the 
National Agricultural Research System (NARS) was one of the largest and most 
diverse networks of public institutions of its kind. Its contributions are well doc-
umented (Evenson, Pray, and Rosegrant 1999). Table 8.1 presents a synoptic 
view of this evolutionary process. 

Two important points need to be highlighted. First, as ICAR assumed con-
trol of centrally sponsored research, the research portfolio was diversified 
considerably. Research on livestock, fisheries, horticulture, pulses, and oilseeds 
was strengthened, as was the research on natural resources including soils, wa-
ter, genetic resources, the environment, frontier themes such as biotechnology, 
and so on. The 1990s posed fresh challenges in issues relating to trade, chang-
ing demand profiles, the fatigue in major cereals (rice and wheat) production 
and markets, sustainability, diversification, and so on, which began to gain as-
cendancy over the "foodgrains everywhere" paradigm. Though ICAR had the 
foresight to initiate relevant programs in the 1980s and 1990s, research lags, 
continuing rigidities in the state research system, and inadequacies in institu-
tional and supporting processes have inhibited a green revolution kind of im-
pact (ICAR 2000). The second point that should be stressed is that almost all 
the research institutes have been built on solid foundations of earlier work under 
coordinated projects or special projects. 

Unlike the situation in many developing countries, where research has of-
ten been donor-driven and short-lived, systems growth in the core component 
of NARS (ICAR) has a solid foundation. Despite ICAR's exemplary record, 
however, since the end of the 1980s questions have been raised about research 
efficiency (ICAR 1988; World Bank 1990), and impact and accountability have 
been increasingly invoked as criteria for research evaluation. The National 
Agricultural Technology Project (NATP) sponsored by the World Bank in 1998 
was ICAR's attempt to address some of these concerns. 

The Organization of Agricultural Research 

Currently, the public research system in India comprises the following at the 
central (ICAR) level: 90 research institutes, 89 all-India coordinated research 
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programs, 261 KVKs, 8 trainers' training centers, 70 Institute-Village Linkage 
Program centers, and other frontline extension programs (ICAR, DARE, 2003). 
At the state level there are 34 SAUs, along with 126 zonal research stations in 
each agroecological zone in the country. 

Figure 8.1 depicts the current organizational structure of public agricul-
tural R&D in India. The two systems, central (ICAR) and state (SAU), are or-
ganizationally independent. Linkages are established through funding (block 
grants, support for coordinated research at universities, and external aided proj-
ects), participation in policymaking bodies, policy advice, support for frontline 
extension and professional interactions, regional coordination committees, and 
so on. Technology dissemination continues to be handled by the extension de-
partments of the state governments. Very weak extension-research linkages (es-
sentially interorganizational) continue to undermine impacts. Failure to effect 
any organizational innovation in extension has led to disillusionment all around, 
and serious discussion has begun on alternative extension approaches (India, 
Ministry of Agriculture, 2002). More substantively, this has forced ICAR to move 
further into extension, generating avoidable trade-offs. ICAR's extension 
budget has grown the most in recent years. 

At every level in the system, governing, advisory, and management councils 
ensure stakeholder or peer participation, although it is ironic that with respect 
to several of these issues, the public systems and those of nongovernmental or-
ganizations are often out of sync, reflecting poor communication. ICAR and the 
SAUs need to address this hiatus through more intensive as well as wider stake-
holder interaction, because the present system is obviously inadequate. 

While central-level research is conducted at research institutes under 
ICAR, the issue of excessive control by headquarters is debated. Similarly, the 
zonal research stations under the SAUs are undermined by the dominant role 
of the central-level institutes. The issue of decentralization is linked to bureau-
cratic control over resources, and this has remained a stumbling block to issue-
based accountability in both the central and the state systems. These systems 
have to grapple with "second-generation problems" relating to organizational 
rigidities, inefficiencies, and the difficulties of sustaining funding (Pal and 
Byerlee 2003). 

Private sector involvement in agricultural research began in the late 1980s, 
picked up significantly in the 1990s, and now accounts for 12 to 15 percent of 
total research investments (Pal and Byerlee 2003). In some cases, private seed 
companies already have significant market share (Pray, Ramaswami, and Kelley 
2001). Multinational companies have also entered the fray, either on their own 
or in partnership with national companies, amid much debate. Meanwhile, the 
implications of enlarging the role of the private sector in the public system are 
being discussed. While there is agreement over the important role of the private 
sector, the areas of complementarity, competition, and conflict remain gray as 
both the public and the government grapple with possible long-term consequences 
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F I G U R E 8. 

at present 
Institutional structure of the public agricultural research system in India 

Department of Agricultural 
Research and Education, 
Ministry of Agriculture, 

Government of India 

Indian Council of 
Agricultural Research 

National institutes 
deemed universities, 
central agricultural 

university 

Research institutes. 
centers, project 

directorates, bureaus 

KVKs and other 
frontline extension 

programs 

All-India coordinated 
research projects 

Externally aided projects 
(NATP. AHRD) 

State Ministry of 
Agriculture 

State 
agricultural 
universities 

Zonal agricultural 
research stations 

linked with issues such as intellectual property rights, World Trade Organiza-
tion (WTO) membership, and environmental and public health issues. 

Resources for Agricultural Research 

A pro-research policy environment since the mid-1960s has undermined the 
need for systematic monitoring of research resources. This deficiency persists, 
and to date, there have been no official estimates on the level or allocation of 
financial or scientific manpower resources in NARS. In compliance with the 
financial regulations of the government, both central and state entities report 
expenditures under broad headings such as salaries, capital, contingent expen-
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ditures, and so on, but not in terms of research programs, and therefore very lit-
tle analytical work can be done with these data. Lip service has been paid to 
concepts such as project- or zero-based budgeting, but implementation remains 
poor. Information on human resources is completely lacking, and ad hoc stud-
ies by individual researchers are the main source of such information (Evenson 
and Jha 1973; Rao and Muralidhar 1994; Ranjitha 1996; Pal and Byerlee 2003). 
Over the past decade or so, the research system has been going through a se-
vere resource crunch, finding it difficult to maintain ongoing programs. The prob-
lem is particularly acute for the SAUs. With managers of public finance begin-
ning to ask questions regarding the priority and probity of R&D expenditures, 
the system, including the extension services, is losing ground. 

Financial Resources 

Because all SAUs and national institutes of ICAR have the mandate to con-
duct both agricultural research and education and because these two types of 
activities are interwoven, we provide combined estimates of the government 
expenditure for both types of activities. Table 8.2 shows the overall trend in real 
government expenditures, decadal growth rates, and intensity indicators over 
the past 30 years.1 There has been close to 5 percent growth in real expendi-
tures over the past three decades. Considering the size of the country, this is im-
pressive and bears testimony of the generally pro-research environment there. 

The reorganization of NARS in the 1960s is reflected in the high rate of 
growth in research investments. This was the most proactive period of rejuve-
nation, and it spilled over to the 1980s as the research system (both ICAR and 
state entities) geared up to build infrastructure and confront food production 
challenges. There was some deceleration in the 1990s. Table 8.2 also shows that 
intensity indicators have improved and that research investments now represent 
close to 0.5 percent of the agricultural GDP (AgGDP) of the country, which is 
no mean achievement for a large sector that grew at more than 3 percent per 
annum during this period. There is a consensus on raising the rate of such in-
vestments to 1 percent over the next five years, but implementation falters on 
account of fiscal constraints and a creeping complacency at the policy level in-
duced by current agricultural surpluses. For these reasons, attention is subtly 
shifting from more investments to greater efficiency in the tenth five-year plan 
(2002-7). One needs to note, however, that the modernization of research ca-
pability needs heavy investments, because tools such as biotechnology, remote 
sensing, space research, information technology, and so on are increasingly in-
volved. The private sector offers opportunities, but it is a reai challenge for 
research planners to dovetail public and private resources. 

1. For detailed descriptions of the data and their sources, see Pal and Byerlee (2003). 
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TABLE 8.2 Investments in agricultural research and education in India, 1971, 1981, 1991, . 
and 2000 

Research expenditure Research intensity indicators 

Purchasing Expenditure Expenditure Expenditure 
Triennium Million power parity, (% of per ha of net per farm 
ending Rs. million U.S.S AgGDP) sown area (Rs.) holding (Rs.) 

1971 6,073 702 0.32 41.00 101.80 
(8.61*) (4.74*) (8.32*) 

1981 8,007 926 0.40 56.91 89.18 
(1.89) (1.30) (1.73*) 

1991 13,528 1,564 0.45 85.11 126.81 
(5.19*) (1.73*) (5.26*) 

2000 20,773 2,402 0.50 125.56 150.24 
(4.02*) (0.60) (3.06*) 

Growth rate 4.37* 4.37* 1.43* 4.11* 2.16* 
1971-2000 

SOURCE : Based on data in Pal and Byerlee (2003). 

NOTES : The figures in parentheses are growth rates for the preceding decade. Growth rates marked with an * 
are statistically significant at the 1 percent level. The number of farm holdings for 2000 is an estimate. Values 
are expressed in 1999 constant prices. 

States were the major players in the preindependence and subsequent pe-
riods, and in the early years of the green revolution they accounted for nearly 
70 percent of total R&D expenditures (Table 8.3). This percentage has fallen to 
nearly half of the total expenditures in recent years, with funds from the central 
system expanding at a faster rate. Proliferation of the research agenda and in-
adequate capacity in any individual state to assume a national mandate prompted 
this trend. Now that a core capacity has been established in most areas under 
ICAR, and given the precarious position of state finances to sustain these long-
term assets, there is a strong case for transferring funds from the central system 
to states incrementally. 

These funds should be more objectively targeted toward state-specific re-
search at the zonal research stations. This wi l l reinforce the basic paradigm that 
applied research is best done location-specifically and implies that the central 
system (ICAR) wil l need to shed some location-specific responsibilities, such 
as "niche" commodities and frontline extension programs like the KVKs. 

The national profile conceals considerable interstate variation in research 
investment. In many important states, such as Madhya Pradesh, Rajasthan, Uttar 
Pradesh, and West Bengal, research intensity is still meager. In fact, interstate 
variability in research intensity has increased over time (Table 8.4). Obviously 
the favorable winds that encouraged investment in the central system (ICAR) 
did not blow uniformly across the states. Some states may have opted for a free-



Agricultural Research and Technology in India 169 

TABLE 8.3 Research and education investments in agriculture by the central and 
state governments in India, 1971, 1981, 1991, and 2000 

Research and 

Triennium 
ending 

education investment 
(million Rs.) 

Center States 

Share of states in 
total invesment 

(percent) 

1971 1,875 4,198 69.19 
(10.62*) (7.94*) 

1981 3,813 4,194 52.38 
(6.81*) (-1.32) 

1991 5,871 7,657 56.61 
(3.96*) (6.22*) 

2000 10,291 10,483 50.46 
(4.87*) (3.29*) 

Growth rate, 4.93* 4.01* — 
1971-2000 

SOURCE : Based on data from Pal and Byerlee (2003). 

NOTES : The figures in parentheses are growth rates for the preceding decade. Growth rates marked 
with an * are statistically significant at the 1 percent level. Values are expressed in 1999 constant prices. 

TABLE 8.4 Regional variation in the intensity of agricultural R&D funding by the 
states of India, 1997-99 

Funding as a share of 
AgGDP (percent) States 

<0.20 

0.21-0.30 
0.31—0.50 
>0.51 
Interstate variation (CV) Opercent) 

1981-83 
1997-99 

Madhya Pradesh, Rajasthan, Uttar Pradesh, West 
Bengal 

Andhra Pradesh, Bihar, Karnataka, Orissa, Punjab 
Assam, Gujarat, Haryana, Kerala, Maharashtra 
Himachal Pradesh, Tamil Nadu 

60.39 
86.10 

SOURCE : Based on data from Pa! and Byerlee (2003). 

ride strategy, counting on spillovers. In fact, the coordinated research strategy 
of ICAR might have encouraged this. This hypothesis needs testing, although 
it must be pointed out that even without further analysis the trends substantiate 
the need for greater emphasis on lagging states. Pal and Singh (1997) demon-
strate that the availability of public resources and the importance assigned to 
agriculture explain interstate variability in research intensity. Because these 
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variables are overwhelmed by short-term sociopolitical compulsions in states, 
the compensatory role of central funding becomes obvious. 

Scientific Manpower 

Human resources is a major component of research capability that received 
strong emphasis during the early years. By the end of the 1980s, more than 20,000 
postgraduates manned the agricultural research and education system. A research 
degree (Ph.D.) is now a necessary qualification for recruitment beyond the en-
try level. Except for the early years (when the first batch of trainers were trained 
in U.S. land-grant institutions), this manpower has been developed indigenously, 
and ICAR played a pivotal role in building this capacity in the states. 

Although reliable data on scientific manpower in agriculture are not avail-
able, ICAR accounts for about a quarter of the scientists in the system. This 
number increased at a modest rate of 2.2 percent in the 1990s against a much 
higher growth rate of 4.9 percent in expenditures, reflecting the increasing costs 
of manpower and other components of research. The average expenditure per 
scientist, at 1999 prices, rose from Rs. 0.72 million in 1981 to Rs 1.11 million 
in 1991, and further to Rs. 1.79 million in 2001 (Figure 8.2). In the state re-
search system, there has been stagnation or perhaps a decline in scientific 
manpower over the past 10-15 years. This is a more telling constraint, because 
it affects not only research but also agricultural education and hits teaching-
research complementarity. 

Qualitative Dimensions 

Despite impressive investments, there were concerns in the 1990s about the 
quality of research. Over four-fifths of the budget in the state system is used for 
salaries, leaving very little for upkeep and operational needs. This obviously 
distorts the balance between manpower and other resources. Grants from the 
central system under various coordinated research programs and, recently, grants 
fromNATP (the World Bank's National Agricultural Technology Project), barely 
keep the system afloat. The central system is in a better position, with ICAR 
able to muster more support from the central pool, although poor financial man-
agement and bureaucratic procedures impede productivity (NAAS 2002). 

In human resources, qualitative deficiencies have emerged, suggesting the 
need for a review of the agricultural education policy. There is awareness of 
the deteriorating quality of higher education due to institutional inbreeding, 
deteriorating infrastructure, inadequate capacity in frontier areas, a growing 
number of vacancies, and so on. ICAR, as the coordinating body in this area, is 
grappling with these issues intellectually as well as substantively, but the prob-
lem is the continued dominance of the "indigenous" paradigm in its thinking. 
In this era of knowledge explosion and proprietary science, this paradigm ac-
centuates the "knowledge divide" and vintage (Jha 2001). ICAR has not been 
able to think beyond short-term training in frontier institutions abroad, even as 
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F I G U R E 8.2 Scientific manpower and expenditure per scientist in the Indian Council 

o f Agricul tural Research, 1981, 1991, and 2001 

1981 1991 2001 

O Number of scientists 

| Expenditure per scientist (thousand 1999 Rs.) 

S O U R C E : Based on data compiled from ICAR records. 

countries such as Brazil and China are focusing on revitalizing their systems 
around graduates trained in developed countries. This clearly must change in 
India. 

These problems arc well recognized internally, and both the World Bank's 
NATP and Agricultural Human Resource Development projects have sought to 
address them. Of late, acute financial crisis has led to economizing measures in 
programs everywhere, including research. It is doubtful whether public funds 
will be available to sustain the measures initiated under the two World Bank 
projects, let alone implement new initiatives. As funds dwindle, such long-term 
priorities invariably lose out to populist programs. The crisis confronting NARS 
may be aggravated i f corrective measures are not taken in time. What is required 
is a two-pronged strategy emphasizing the need to protect the priority given to 
agricultural R&D on the one hand and aggressive internal policies to raise re-
search productivity on the other. The former implies better interface with policy 
at both central and state levels, while the latter implies the need for an internal 
overhaul. 

The Impact of Agricultural Research 

Several evaluations over the past three decades have shown the high profitabil-
ity of agricultural research investments (Evenson, Pray, and Rosegrant 1999; 
Jha 2001; Pal and Byerlee 2003). The studies have involved analyses at several 
levels (aggregate, individual enterprise, national, regional, and local) and at vary-
ing levels of sophistication. Despite methodological problems (Alston, Pardey, 
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TABLE 8.5 Internal rate of return to research investment in India (percent) 

Aggregate Analysis of 
analysis individual crops All 

Mean 75.4 69.9 71.8 
Median 58.5 53.0 57.5 
Minimum 46.0 6.0 6.0 
Maximum 218.2 174.0 218.2 
Number of studies 10 18 28 

SOURCE : Pal and Byerlee (2003). 

and Smith 1999), these have contributed to a favorable social and political cli-
mate for such investments. Table 8.5 reproduces Pal and Byerlee's (2003) sum-
mary of studies in India on the rate of return to such investments. 

Pal and Byerlee's (2003) study not only supports the high productivity of 
research investments, but also highlights the fact that many research initiatives 
do not generate exploitable results. This should not come as a surprise, because 
research is an uncertain process and failures outnumber successes. Such studies 
have dispelled doubts that research success has been confined to a few crops and 
regions (mainly irrigated). Nevertheless, legitimate knowledge gaps continue 
to exist (both in terms of enterprises and situations); despite research invest-
ments, success has been elusive. Also, there is concern that even in the case of 
major crops (rice and wheat) there has been a deceleration of total factor pro-
ductivity growth in recent years (Kumar et al. 2002). The studies suggest a 
downward slide in research productivity. 

On the other hand, the evaluation methods used do not adequately capture 
the benefits from technical improvements such as increased stability, wider adap-
tation, increased shelf life, contributions to area growth and intensity through 
shorter-duration crop varieties, land reclamation technologies, more efficient 
irrigation, better resource management technologies, and so on. This results in 
underestimation of the impact of such improvements at the aggregate level. 

Questions regarding the equity impacts of technological change have cen-
tered on regional disparities, employment, farm size, poverty, and so on. These 
are complex issues requiring elaborate analysis. In a multienterprise, highly 
diverse agriculture, it is difficult to assess the net effects. Early studies on the 
green revolution, for example, showed a favorable impact on employment, but 
current literature suggests the declining labor intensity of agriculture. Similarly, 
some of the regions (semiarid and eastern) deprived in the 1970s have shown 
better performance later. Recent studies at the aggregate level have pointed out 
that agricultural research is a powerful instrument not only for growth but also 
to combat rural and urban poverty (Fan, Hazell, and Thorat 1999; Fan 2003). On 
the other hand, a hypothesis has been proposed that the high capital intensity 
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of some recently introduced technologies puts small farmers (more than 80 per-
cent of Indian farmers) at a disadvantage, in contrast to the green revolution im-
pact, which was largely size-neutral (Jha 2001). 

The deterioration of natural resources has also been attributed to new tech-
nologies. Increasing use of chemicals, overexploitation and degradation of soil 
and water, and loss of biodiversity are frequently cited as examples of negative 
externalities that arose out of technologies of the green revolution. These have 
spawned a whole range of research initiatives on mitigating negative environ-
mental externalities. At the other end, technologies for the rehabilitation of 
problem soils, soil and water conservation (particularly watersheds, agroforestry, 
zero tillage, and drip and sprinkler irrigation) have made significant positive 
impacts, albeit locally. In general, there has been little evaluation of crop and 
resource management technologies, though these have claimed considerable re-
search resources. 

Two issues need to be kept in mind. First, impacts, either positive or neg-
ative, crucially depend on the policy regime. Positive effects of a proactive 
output or input price regime, as well as negative externalities emanating from 
it, are well documented. Second, institutional inadequacies and lack of appro-
priate institutions often undermine the potential contributions of technologies. 
The government has been the major player in the institutional arena, and weak-
nesses here are well documented (Pal et al. 2003). It is important to make this 
point because policy and institutional inadequacies are often attributed to tech-
nology failure. This distorts the political and social perspectives and, in a sense, 
turns opinions against R&D. Lack of effective policy dialogue and interaction 
is emerging as a constraint confronting NARS at the policy level. 

Contemporary Issues in the Indian NARS 

The NARS faces several challenges, arising from both internal as well as ex-
ternal factors. The need to increase the efficiency of the public research system, 
improve the management of intellectual property, address the emerging role of 
the private sector in modern biotechnology research, and enhance the compet-
itiveness of technology markets are some of the important issues highlighted in 
this section. 

Reforming the Public Research System 

While the public research system has effectively addressed the critical research 
needs in the past, concerns are now being raised about the efficiency of the sys-
tem. Over time, ICAR has shown remarkable openness, while in sharp contrast, 
the SAU system has remained the same since its inception, responding only to 
ICAR-led (and -funded) initiatives in education and research. Both systems, how-
ever, failed to maintain their autonomous status and have surrendered autonomy 
and flexibility to the government bureaucracy. This and the lack of effective 
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mechanisms to ensure the relevance, efficiency, and accountability of public-
funded R&D remain the core reform issue. The focus now is on addressing this 
problem through the institutionalization of improved management information 
and research planning processes and the linking of funding with performance 
in a project mode. 

The division of labor between ICAR and state systems continues to be 
hamstrung by the perception, which has lingered since the 1960s, that state re-
search is weak and ill-equipped. The ICAR-controlled research programs grew 
rapidly, and the state system remained more or less static, except for the cre-
ation of a few more SAUs from the existing state infrastructure. Although the 
expansion of ICAR has improved research infrastructure and many ICAR pro-
grams have been implemented by SAUs, this expansion has also led to the 
greater centralization of agricultural research, with the result that research pri-
ority has been given to the national agenda instead of local needs. This has been 
further underlined by the lack of a systematic mechanism to feed regional pri-
orities into the national agenda. It is time to seriously assess local and state re-
search needs and the appropriate role for ICAR in addressing them. Over the 
past 30 years, the required infrastructure has been created with ICAR's help. 
Assistance should now be directed toward efficient use of this infrastructure to 
realize synergies between the ICAR and SAU systems. 

Another issue that needs attention is improving the relevance of research 
by focusing research on the basis of ecological regions and production systems. 
At present, ICAR research is largely organized along commodity or resource 
lines, whereas disciplinary orientation is the rule in SAUs. The concept of eco-
regional research is well accepted by the system, and both NATP and the recent 
review of ICAR (ICAR, DARE, 2003) have highlighted the need to narrow the 
ecoregional focus. However, the organizational implications of this paradigm 
shift need to be carefully assessed, because it wi l l involve decentralizing re-
search planning and dismantling current institutional and disciplinary rigidities. 
It can be addressed through the use of improved methods of research planning 
involving a participatory and bottom-up approach. 

The other concern is the declining scientific productivity and quality. This 
is related, among other things, to distorted incentive and reward structures and 
the absence of effective prioritization, monitoring, and evaluation mechanisms. 
Quality is also related to the caliber of the institutions for human resource de-
velopment in agriculture. Laxity in responding to these problems wil l impair 
the effectiveness of the system in the long term and erode its capacity to remain 
globally competitive in science and technology. 

While poor linkages between disciplines, institutions, extension, farmers, 
and other stakeholders have been traditional weaknesses of the system, they have 
now become crucial. One of the initiatives taken to improve integration and 
widen stakeholder participation has been the establishment, on a pilot basis, of 
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the Agriculture Technology Management Agency, which includes members from 
the research and state extension systems and from other institutions and agen-
cies. This agency is responsible for developing research and extension plans and 
overseeing the implementation of extension programs at the district level. 

Past R&D efforts of the public agricultural research system have been 
highly rewarding and over a generation have elicited popular as well as gov-
ernment support. This very success now threatens future support, because In-
dian society expects green revolution-type research and is disappointed when 
that is not performed. Small but significant successes go largely unheralded due 
to the lack of credible social and economic evaluation capacity within NARS. 

Protecting Intellectual Property Rights 

Protection of intellectual property rights (IPR) in agriculture was not encour-
aged in India. It was perceived as a threat to national food security. Agricultural 
chemicals and veterinary drugs, however, were protected through process 
patents. Today, to bring the incentives for intellectual property protection to a 
par with internationally accepted norms under the WTO, the scope of such pro-
tection is extended to agriculture, and a number of pieces of legislation have 
recently been enacted. The Patent Amendment Act (2002) allows the patenting 
of both processes and products and is applicable to agricultural chemicals, vet-
erinary vaccines and drugs, food processing, and so on. Trademark, copyright, 
and design legislation already existed, while legislation for biodiversity, recog-
nizing the ownership of genetic resources, and geographical indication has been 
enacted more recently. 

The Plant Variety Protection and Farmers' Rights (PVPFR) Act (2001), pro-
viding for the protection of plant varieties through either a sui generis system 
or some form of patenting, has engaged public attention in the recent past. This 
act is considered crucial for promoting research (particularly through private 
investment) and overcoming critical technical constraints on access to improved 
cultivars. The Seed Act (1966) is also under revision. ICAR has established 
plant, animal, fish, and microorganism genetic resource bureaus to strengthen 
documentation of the wealth of indigenous life. It created senior IPR positions 
at its headquarters, initiated studies on indigenous technologies under NATP, 
and started dialogues with private sector R&D players to evolve protocols for 
sharing and using intellectual property. 

Addressing Private R&D 

The developments on protecting IPR are expected to accelerate the privatization 
of research. The evidence indicates that private research investment is growing 
rapidly, and there is an increasing tendency to protect IPR. The number of 
patents being filed by research organizations is growing fast (Ramanna 2002). 
The seed sector in particular is expanding rapidly and changing structurally. 
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Private seed companies are finding it more attractive to develop and sell pro-
prietary material to capture a significant proportion of the seed market (Tripp 
and Pal 2000; Pray and Basant 2001). 

Effective implementation of the PVPFR Act is expected to promote pri-
vate plant breeding in the long run. The immediate effect would be in terms 
of increased access to seeds developed by transnational seed companies, which 
basically means that Indian farmers wi l l have multiple choices and access to 
improved seed, which can have a positive effect on crop productivity. At the 
same time, this could create some degree of concentration in the seed market 
because of substantial investments made by some transnational seed companies. 
The provision of compulsory licensing and the presence of a strong public 
breeding program for developing varieties, which can be delivered by public and 
private seed agencies, are useful options to control monopolistic tendencies (Pal 
and Tripp 2002). 

The provisions of the PVPFR Act regarding mandatory registration of 
plant varieties, farmers' right to sell unbranded seed, and the sovereign rights 
of the country, local communities, and farmers over genetic resources are con-
sidered somewhat detrimental to private plant breeding (SAI 2001). There 
could be some truth in this, but it is also true that one needs to protect genetic 
resources, also covered by the Biodiversity Convention, and to encourage the 
free flow of seed among farmers. Public ownership of genetic resources could 
also be used to bargain for access to proprietary technology to promote a com-
petitive seed industry (Fischer and Byerlee 2002). 

Another fear is that a seed industry dominated by the private sector may 
not serve resource-poor farmers in marginal areas and may raise seed prices 
beyond the reach of small farmers. This fear is not unrealistic, and the govern-
ment should closely monitor the seed sector with an appropriate mix of measures 
such as laws, fiscal incentives, and the direct supply of seed to farmers. 

Although a number of institutions in India were started through private 
initiative, private agricultural R&D still forms a peripheral part of the Indian 
NARS. This is despite the strong fiscal incentives in the form of complete in-
come tax exemption for R&D expenditure and concessional duty rates on im-
ports of equipment by an R&D organization. The situation is gradually improv-
ing with the expanding market for agricultural technologies, the easing of entry 
barriers, and the greater protection of intellectual property. As a result, private 
R&D investment has been growing at a much faster rate (7.5 percent per an-
num) over the past two decades, with growth much faster in the seed and food 
processing sectors. Most of the private investment is for R&D on pesticides, 
fertilizers, farm machinery, and seeds (Table 8.6). 

The increasing application of biotechnology in agriculture should further 
fuel private R&D. The advancements on this front could be constrained by only 
two factors: farm realities and the credibility of IPR regulations. A large sub-
sistence sector and a tradition of using farm-produced or -exchanged seeds may 
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TABLE 8.6 Private investment in agricultural research in India 

Research expenditure Annual growth, Share in state 
Type of industry (million 1995 Rs.) 1985-95 (percent) enterprises (percent) 

Seed 165 13.1 0 
Machinery 216 5.6 13 
Fertilizer 222 -0.2 67 
Pesticide 568 6.4 15 
Veterinary 91 11.1 5 
Sugar 83 10.2 1 
Food processing 45 20.6 1 
Total 801 7.5 16 

SOURCE : Pray and Basant (2001). 

force the nascent domestic seed sector to grow rather slowly. Inadequate docu-
mentation of domestic plant and animal wealth and knowledge on the one hand, 
and the populist threat of exploitation and dominance on the other, may prompt 
a cautious response to effective implementation of the WTO-driven IPR mech-
anisms, slowing down the pace of private R&D for agriculture. 

One way to address this problem could be private R&D organizations' con-
tinuation of traditional methods for the protection of intellectual property, such 
as the use of trade secrets and technology-embedded inputs. This is particularly 
relevant for the dominant seed sector, where private plant breeding efforts are 
concentrated on hybrids and a seed company can protect parent material, that 
is, inbred lines. Finally, whatever may be the state of private R&D, strong pub-
lic research must coexist to increase research intensity, restrict monopolistic 
tendencies, and therefore serve resource-poor farmers. 

Making the Best Use of Biotechnology and Genetically Modified Food 

Biotechnology research in ICAR was initiated in the early 1990s. The Depart-
ment of Bio-Technology (DBT) of the central Ministry of Science and Tech-
nology also has programs relevant to agriculture. Research on transgenics is 
still nascent, although techniques such as tissue and cell culture, DNA finger-
printing, and molecular breeding have found practical application. In terms of 
research focus, emphasis is on tolerance to abiotic (drought-, salt-, and cold-
induced) and biotic stresses, improvement of plant type, improvement of prod-
uct quality and nutritive value, management of postharvest losses, and so on. 
Institutional response to transgenic research addresses issues relating to testing 
and evaluation norms. 

Biosafety, human health, and environmental externalities are critical issues 
being carefully assessed by interministerial (biotechnology, health, environment, 
agriculture) groups. DBT has issued guidelines for the regulation of transgenic 
research, the conduct of such research, and the use of its products, genetically 
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modified (GM) seeds, in India. The Review Committee on Genetic Manipulation 
of the DBT, comprising representatives from various scientific organizations, 
is responsible for monitoring research in transgenics and its safety-related as-
pects, and also for regulating import and export of transgenics. The policy is 
that only environmentally safe and economically viable transgenics wi l l be 
recommended for release and commercial cultivation (India, DBT, 1998). The 
Genetic Engineering Approval Committee of the Ministry of Environment and 
Forest evaluates the results and recommends a transgenic variety for commer-
cial cultivation i f it qualifies under the provisions of the Environmental Protec-
tion Act (1986). The PVPFR Act also envisages protection of essentially de-
rived varieties (primarily GM varieties) with proper guidelines for use of GM 
seed, for instance, the planting of "refugia" and labeling of GM seed. Both pub-
lic and private sector materials pass through these time-consuming processes, 
but the policy stance is noncompromising. 

The global debate on GM crops influenced the Indian scene as well, and 
it was only recently (2002) that the first GM crop, Bt (Bacillus thuringiensis) 
cotton, was approved for commercial production. Several other crops (e.g., po-
tatoes, rapeseed, and mustard) are under advanced stages of evaluation, even as 
public opinion continues to be divided on GM foods. While research on edible 
oilseed and vegetable transgenics is ongoing, the policy on commercial use 
is still negative. Public expenditure on agricultural biotechnology in India was 
about U.S.$27 million in 2000, or 40 percent higher than that in 1990. Given 
the capital intensity of biotech research and the scale of commodity coverage, 
production environments, and research problems, this level of investment is 
abysmally low. There is much potential for forging linkages between the pri-
vate and public sectors to enhance overall impacts. These linkages could also 
be useful because advances in biotechnology have blurred differences, making 
close linkages between general science and technology providers necessary. 
These public-private linkages can be fostered by putting in place an appropri-
ate mechanism for the sharing of costs and benefits, establishing joint ventures, 
and management and ownership of intellectual property. 

A dimension often neglected in the regulation is coherence between vari-
ous acts governing an industry or sector. For instance, biotech research in India 
is governed by a number of pieces of legislation, notably the Seeds Act, Envi-
ronmental Protection Act, PVPFR Act, Essential Commodity Act, Consumer 
Protection Act, and Biodiversity Act, as well as acts dealing with agricultural 
marketing. Coherence between these acts is essential so as not to neutralize the 
positive aspects of these provisions and hamper the growth of private research. 

Finally, there is inadequate flow of information about new technologies to 
farmers (Tripp and Pal 2000). Because much of this information is a public good, 
public institutions and government wi l l have to take major responsibility for 
providing information to farmers. 
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There are a number of issues to be addressed on the product side as well. 
A positive side of GM products, particularly those with the trait of tolerance 
to biotic stress, is that they may be less toxic because of less pesticide residue 
and thus may be preferred by consumers. Health concerns can be addressed by 
(1) rigorous testing for possible negative health effects, (2) education of con-
sumers about the quality aspect of GM products, and (3) labeling of products. 
On the trade side, there could be a negative impact in the sense that trade in agri-
cultural products (such as rice that is exported) may be adversely affected by 
the importing countries' banning cultivation and use of GM crops under the 
WTO's sanitary and phytosanitary provisions. So far, India has also banned the 
import of GM food. Oilseeds and pulses are other potential crops for which 
transgenics may be allowed, but there may not be any negative impact because 
India is a net importer for these crops. A clearer picture wi l l emerge when most 
countries take a definite stand on GM products. 

Concluding Remarks 

The Indian NARS continues to be largely a public entity in spite of the major 
fiscal and legal incentives provided to attract private investment. This scenario 
is expected to change with the strengthening of incentives provided by the pro-
tection of intellectual property. The government and the public research system 
need to respond to this by developing a national innovation system that embraces 
all actors—researchers, extension workers, traders, institutions, and farmers— 
and is based on an integrated paradigm of agricultural and rural development. 

Adequate capacity needs to be developed for modern biotechnology as 
well as for accessing and managing research in a partnership mode, particularly 
that emerging from several actors. This requires putting in place transparent and 
credible regulation mechanisms. Finally, the public research system needs to be 
reformed to improve its effectiveness and efficiency. The development of man-
agement information systems, decentralization of administrative authority, and 
closer partnerships with farming communities, the private sector, and extension 
departments are critical. These reforms should be carried out for both the ICAR 
and the SAU systems, along with increasing the flow of additional funds and 
the development of human resources, particularly at the state level. 
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Increasing water scarcity is one of the key challenges that must be addressed i f 
China and India are to meet their national development objectives in the com-
ing years. The two countries account for nearly 62 percent of the total water 
depletion in Asia and 36 percent in the world (Rosegrant, Cai, and Cline 2002). 
Shortages of water are undermining efforts to alleviate poverty and are becom-
ing a major source of environmental concern. In many regions of these two 
countries, rapidly growing industry and an expanding and increasingly wealthy 
urban population have better access to limited water resources than farmers, 
threatening to curtail growth in food production. 

Failure of traditional methods coupled with financial, political, socio-
economic, and environmental constraints have motivated leaders in the two 
countries to adopt water demand management as a key strategy to combat water 
problems, obviously with a view to increasing water use efficiency. 

In this chapter we describe the key features and experiences of China and 
India in terms of water policy, institutional issues, irrigation reform, and their 
integral relationship to food security to draw lessons and make suggestions for 
the future. This chapter has two parts: the first focuses on China and the second 
on India. 

Water Resources and Irrigation Development in China 

Because China's total annual rainfall occurs mostly over a couple of months, 
water conservation and irrigation systems have always been an integral part of 
its agriculture.1 The average annual precipitation is 600-700 mm, with wide 
regional and seasonal variations. Precipitation is concentrated in the summer 
months and can vary from 2,000 mm in the south to less than 400 mm in some 
areas of northern China. The country has three irrigation zones: (1) the area of 

The authors of this chapter are listed alphabetically and share equal authorship. 
1. This section relies heavily on FAO Aquastat (2004) and Fan, Zhang, and Zhang (2002). 
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permanent irrigation where precipitation is less than 400 mm, covering the north-
west and the middle section of the Huanghe River; (2) the zone most influenced 
by the monsoon and thus with irregular precipitation ranging between 400-
1,000 mm, including the Hangh Huai Hai Plain and the northeast; and (3) the 
area of auxiliary irrigation in southwest China, where precipitation is more than 
1,000 mm a year. 

The largest expansion of irrigation took place during 1953-80, when the 
irrigated area increased from 16 million hectares (ha) to 45 million ha, grow-
ing at a rate of almost 2.3 percent a year. By the late 1990s, it had come close 
to 50-55 million hectares and over 53 percent of the arable land in 1997, rising 
from 23.2 percent in 1953. About 70 percent of foodgrains as well as most of the 
cotton and other cash crops are grown on irrigated land. 

Based on the scale of irrigation schemes, irrigated land is divided into large 
(over 20,000 ha), medium (667-20,000 ha), and small irrigation districts (un-
der 667 ha). There are 173 large irrigation districts covering nearly 8.8 million 
ha and more than 5,300 medium districts covering 13.7 million ha. Both of these 
categories of scheme are run by government agencies, while the small ones are 
mostly managed by farmers. 

Many Chinese rivers are tapped for irrigation. In China, about 1,500 rivers 
have basins of over 1,000 km 2 . The overall mean river run-off is 2,711 km 3 per 
year. However, the spatial distribution of these water resources, the bulk of them 
concentrated in southern China, helps to explain why there are water shortages 
despite the endowments of large rivers and the total water supply. The Yangtze 
and Yellow Rivers supply 35 percent of the country's surface irrigation water 
through a system of dams and reservoirs that also function as flood-control 
units. Annual usable supplies in the two river basins doubled, and in some cases 
tripled, after 1949 as a result of an ambitious program of dam construction. The 
northern and northeastern provinces make extensive use of groundwater re-
sources that are estimated at roughly 800-900 km 3 . 

By the late 1990s, nearly 85,000 reservoirs had been constructed, with a 
storage capacity of over 458 billion cubic meters (BCM). Fewer than 400 are 
large reservoirs with a capacity of 350 k m 3 or more, while the rest are medium 
and small in size, with a capacity of 72 km 3 and 59 km 3 or more, respectively. 
Reservoirs are the main source of irrigation, accounting for nearly 31 percent 
of the total, followed by river diversion (28 percent), pump lifting from rivers 
(19 percent), and groundwater (18 percent). 

Because irrigation has been a top priority since 1949, investment in irri-
gation grew rapidly at 17.5 percent a year over 1953-78. Nearly 20 million ha 
were brought under irrigation during that period. But investment declined there-
after, by 5.3 percent a year between the late 1970s and the late 1980s, with no 
increase in irrigated areas. In response to the grain shortfall and large imports 
in 1994-95, the government again increased its irrigation spending in 1996 and 
1997. The northwestern region accounted for the largest increase in the 1990s, 
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followed by the North China Plain. Despite that, irrigated area as a percentage 
of total land increased very little. Water use was estimated to be around 550 k m 3 

in 2000, with domestic uses accounting for 10 percent, industrial consumption 
21 percent, and agricultural use 69 percent. 

Water Sector Policies and Institutions in China 

Until recently, water saving and management was not a major concern of policy-
makers in China. Instead, their priorities were to (1) manage the prevention of 
floods that have historically devastated the areas surrounding the major rivers 
and (2) effectively divert and exploit water resources for agricultural and in-
dustrial development. Indeed, China's success in meeting the second goal is the 
main reason the nation faces water shortages today. 

In the past, developing water resources to increase supply was given the 
highest priority to meet shortages. Since the 1950s, China's government has 
invested more than U.S.S 100 billion in infrastructure in developing new water 
resources (Wang 2000). Recently the State Council announced plans to allocate 
more than U.S.S 50 billion for the construction of a project to move water from 
the Yangtze River Valley to north China. Despite such ambitious goals, the high 
cost of developing new sources of water wi l l ensure that the volume of water 
that can be added to north China's water equation remains marginal. Leaders 
have also promoted water-saving technologies and considered whether they 
should use water pricing policy (Chen 2002; Rosegrant and Cai 2002) as a de-
terrent. Unfortunately, efforts to encourage the use of sophisticated water-saving 
technologies, such as drip and sprinkler irrigation, have largely failed, and the 
Ministry of Water Resources (MWR) has distanced itself from a policy based 
on water-saving technology (Zai 2002). Political considerations are keeping 
leaders from moving too aggressively on raising prices, at least in agriculture 
(Rosegrant and Cai 2002). 

Instead, China's leaders have recently begun to consider water institutions 
and management reforms as key strategies to combat China's water problems. 
Despite water shortages, users in all sectors of the economy do not efficiently use 
the water that they are allocated. One study, for example, estimated that, due to 
the poor management of the canal network, only 50 percent of waters from pri-
mary canals are actually delivered to the fields (Xu 2001). There is further waste, 
of about 20-30 percent, of the water that actually reaches the field. Overall, only 
about 40 percent of the surface water allocated to agricultural production is ac-
tually used by farmers. Others have estimated even greater inefficiencies (Fang 
2000). As a result, local leaders have been asked to reform the institutions that 
manage water among China's communities (Nian 2001; Reidinger 2002). 

Water Management Institutions and Reform 

Over the past 50 years, a vast and complex bureaucracy has grown up to man-
age water resources. The MWR formulates and implements the national water 
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price and allocation policies and oversees water conservation investments through 
technical guidance to and regulatory oversight of the subnational agencies. It 
invests in developing the water resources from all large rivers and lakes through 
projects that cover more than one province. Local governments are in charge 
of projects within their administrative districts. Historically, investments from 
national funding sources have been heavily biased toward new projects, and 
responsibility for maintenance funds has been left to the local governments. A l -
though much of China's water is still used by farmers in agriculture, the nation's 
water policy is becoming increasingly biased toward industry. 

Under the 1988 Water Law, the MWR is not solely responsible for all 
water-related policies; other ministries influence water policy for both rural and 
urban areas. The diverse uses, objectives, and interests of water management 
agencies often result in conflicts and inefficient exploitation. For example, the 
MWR is in charge of agricultural water management, while the Urban Con-
struction Bureau is in charge of urban water management. In the noncropping 
season, even i f there is enough canal water that can be used for urban domestic 
and industrial uses, the bureau does not tap into it but instead explores ground-
water resources. Such a management system has resulted in inefficient water 
allocation between rural and urban sectors as well as between surface and ground-
water resources. 

To get around officials from competing ministries who are working to di-
vert as much of the scarce resource for their constituents as possible, many 
provinces and municipalities are promoting reforms to merge the functions of 
different water management units into a single authority. Although such units 
have different names in different places, they are most commonly called Water 
Affairs Bureaus (WABs or shuiwuju). In the most extreme cases, the WABs merge 
personnel, resources, and duties of the local Water Resource Bureau, the Urban 
Construction Commission, and the water protection division of the local Envi-
ronmental Protection Bureau into a single unit. 

In addition to establishing the WABs, since the late 1990s the government 
has also strengthened the integrated river basin management in some large river 
basins with serious water conflicts, such as the Yellow River Basin. However, 
due to the relatively high transaction costs associated with such an approach, 
the government is now considering the application of economic (water pricing) 
and market (water rights transfer) measures to realize the sustainable manage-
ment of water resources. 

Increasing Investment and Reversing Infrastructure Deterioration 

An important aspect of China's overall water management capacity is the 
nature of its water recovery, storage, and delivery infrastructure. While de-
collectivization in the late 1970s and the early 1980s led to jumps in agricul-
tural productivity and production, these same reforms led to ambiguous property 
rights over many local water delivery systems built under the people's com-



184 Ramaswamy R. Iyer, K. V. Raju, and Jinxia Wang 

munes, undermining the local governments' ability to invest in large infra-
structure projects. The ambiguity over ownership of these systems generated 
weak incentives to maintain and invest in them. Moreover, transfers of invest-
ment funds from the national to local governments fell, further decreasing lo-
cal governments' ability to invest in maintaining water storage and delivery in-
frastructure. This lack of strong incentives and ability to invest in surface water 
delivery infrastructure is partly responsible for the decrease in the effectiveness 
of surface water systems. In turn, the decline of these systems was partly be-
hind the stagnation in grain production and rising food prices from the mid-
1980s to the mid-1990s. 

Decrease in irrigated area and rising food prices led to a consensus that 
more attention needed to be given to agriculture and generated a rebound in 
investment in the late 1980s. After the 1988 Water Law, investment increased 
from 4.9 billion yuan in 1990 to 13 billion yuan in 1995, equivalent to 3 percent 
of total national investment. Officials have also announced a shift in investment 
priorities, from new projects to renovation and maintenance of existing systems 
(Nyberg and Rozelle 1999). 

As public investment in surface water systems waned and deliveries be-
came more unreliable, farmers in north China began to rely more on small ir-
rigation systems fed by groundwater. The emergence of private entrepreneurs 
as water suppliers has allowed many regions to maintain irrigated agricultural 
production even with a decline in groundwater levels. The emergence of private 
wells has not only led to better services but may also bring about more efficient 
water deliveries for on-farm water use for individual farmers. However, this 
does not necessarily mean that China wi l l be able to avert a more drastic water 
crisis in the future. 

Incentives to Reduce Farm Water Consumption 

Even with an impending water crisis, farmers have hardly begun to adopt water-
saving technologies or practices. The reasons for this are largely found in the 
nature of the incentives faced by China's farming community and other non-
farm users. Until the 1970s, water was considered abundant in most parts of 
China and was not priced; therefore, there was no incentive for users to save 
water. Collectives had de facto rights over the water in their communities, 
whether underground or surface water (such as that of nearby lakes, rivers, or 
canals). 

Shortly after the 1978 agricultural reforms, the central government sanc-
tioned a system of volumetric surface water pricing. This system did not begin 
at once in all locations but instead was allowed to spread gradually as experi-
ence was gathered. Hence, the current structure of prices exhibits substantial 
variation across the country. Typically, prices are uniform for a specific end use 
(agriculture, industry, domestic use) in a specific province, although there are 
exceptions. Agricultural users pay lower prices than domestic users, who in turn 
pay less than industrial users. 
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Since the onset of the price reform for agricultural water, officials have 
repeatedly raised water prices in many areas, although in real terms there has 
not been much change. For example, in one county in Hebei province, although 
the nominal price of surface water per unit increased from 0.02 yuan in 1985 to 
0.10 yuan in 1997, in real terms prices remained virtually unchanged at 0.023 
yuan per unit. 

Even i f the government was committed to raising prices and charging for 
water on a per unit basis to encourage water savings, the fragmented and small-
scale nature of China's farms poses a significant problem. It is common to have 
water pricing for an irrigation group at the point of entry, although farmers have 
little incentive to reduce their water use because they wi l l be charged for it any-
way. Indeed, there is incentive to use more than one's share of the water—the 
classic free rider problem. Upstream users have more opportunities to free ride 
at the cost of downstream users. Yet a system of volumetric pricing for indi-
vidual farms would not be the most cost-effective solution given the high trans-
action costs associated with the measuring of water intake and collection of fees 
from hundreds of millions of small farms throughout China. Therefore, new and 
different institutions for management of water irrigation systems at the village 
level are regarded as more viable options, and these are examined next. 

Surface Water Management Reform 

Since 1990, collective water management in some surface water irrigation dis-
tricts in China has been replaced by water user associations (WUAs) and con-
tracting (Wang et al. 2003). A WUA is theoretically a farmer-based participatory 
organization set up to manage a village's irrigation water, and a member-elected 
board is supposed to be assigned the control rights over the village's water. Con-
tracting is a system in which the village leadership establishes a contract with 
an individual to manage the village's canal networks. It is now the predominant 
form of reformed institution. 

Although there are many similarities between international and Chinese 
experiences, the nation's water management reform strategy has taken on some 
unique characteristics. Above all, water officials have emphasized the role of 
incentives in water management reform. In many of the new reform efforts, 
water managers are provided with monetary rewards i f they can meet certain 
targets, such as in water savings. Much less effort goes into encouraging par-
ticipation of farmers in the management of the local irrigation system. 

The prominence given to incentives is not new in the context of China's 
overall economic reform effort (Naughton 1995). The Household Responsibil-
ity System primarily gave incentives to farmers in crop production (Lin 1992). 
The fiscal reforms gave local leaders incentives to begin township and village 
enterprises. The grain reforms gave grain bureau personnel the incentive to 
commercialize commodity trading (Rozelle et al. 2000). Clearly, high-level 
water officials are hoping a similar set of reforms can improve China's per-
formance in water management. 
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The reformed institutions have become the dominant forms of management, 
particularly where they were encouraged by local upper-level government offi-
cials. However, implementation has often deviated from theory because the re-
forms were only nominal, with a shift occurring in the institutional set-up but 
no incentives actually provided for water saving. Participation by farmers was 
low in most cases. The governing board of a WUA was the village leadership 
itself, so these associations differed little from collective management. 

The absence of a systematic relationship between reforms and water use, 
however, does not mean that the reform process has failed in China. Wang et al. 
(2003) demonstrated that in villages located in the Yellow River Basin, where 
water managers were provided with strong incentives,2 water use per hectare 
fell by nearly 10-20 percent when compared to the amount used in collectively 
managed systems, while having little or no statistical effect on agricultural pro-
duction and rural incomes. The incentives also improved the efficiency of the 
irrigation systems since the output of major crops, with the notable exception 
of wheat, did not fall, leaving rural incomes unharmed. 

Although negative impacts on production and farmer income were not 
found, in the longer run, as water management reform reaches into more water-
scarce areas and seeks to continue achieving water savings in areas that have 
already cut back on use, there may be sharper trade-offs between water use and 
production and income. It could mean that some farmers who lose access to wa-
ter could also suffer production and income decline. In such cases, policies such 
as targeted safety nets to mitigate adverse consequences should be developed. 

Groundwater Management Reform 

Faced with the impending reality of groundwater depletion, drops in the water 
table, and related environmental problems, the Chinese government has tried 
to implement several policies for the sustainable development of groundwater 
resources. The first important policy change was to adopt a system of water 
withdrawal permits and well licenses. In 1993, the MWR issued regulations re-
lated to permits and licenses, and most provinces began to implement the wa-
ter withdrawal system in the late 1980s. The withdrawal system has performed 
well in urban areas. However, in rural regions, because there are too many small 
farmers, water management authorities face difficulties in monitoring ground-
water withdrawal and digging new tubewells. According to a field survey in 

2. Water fees collected from farmers include two elements: basic water fees associated with 
the fixed quantity of land in the village and volumetric water fees associated with the volume of 
water used. The volumetric water fees provide managers with more direct incentives, because of-
ficials agree that the water manager has to pay only the charge per cubic meter for the water that is 
actually used. I f the actual quantity of water delivered to the village is less than the targeted quan-
tity, the difference between the volumetric fee that is collected from the farmers, and what they pay 
for the water is their profit. 
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rural China (Wang, Huang, and Rozelle 2003), the local water bureaus focused 
on tubewell management given the relatively low transaction costs and more se-
rious effects. 

Charging fees was another policy change. Similar to the withdrawal permit 
system, this policy performed well in the urban regions. Considering the low 
income level of farmers, collecting fees for groundwater was not encouraged 
by the government but is now being considered by many local governments. 
Some provinces, such as Hebei, are carrying out experiments in fee collection 
(e.g., putting integrated circuit cards or "smart cards") in tubewells to monitor 
the volumes of groundwater used. 

The government also encouraged reform in property rights over tubewells 
in rural regions. Research results show that since the early 1980s, collective 
ownership of tubewells has steadily been replaced by private ownership (Wang, 
Huang, and Rozelle 2003). At present, private tubewell ownership has become 
dominant in many regions. Although most private tubewells are still owned 
jointly by several individuals as shareholding tubewells, during the 1990s pri-
vate individuals expanded their share. 

The privatization of tubewells has promoted the adjustment of cropping 
patterns while having no adverse impact on crop yield (Wang, Huang, and 
Rozelle 2003). When tubewell ownership shifts from collective to private and 
water is more efficiently managed (Wang et al. 2003), producers are able to 
cultivate relatively high-valued crops, which in some cases demand greater 
attention of tubewell owners. These studies indicate that after privatization, 
farmers have expanded their sown area of water-sensitive and high-value crops, 
such as wheat and horticulture crops. It is perhaps because of the rising demand 
for horticultural produce that some private individuals have become interested 
in investing in tubewells. 

Further, privatization of tubewells had no adverse impact on crop yields. 
The rising efficiency of groundwater services associated with private tubewells 
partly explains why agricultural production increased in the face of increasing 
water scarcity in the 1990s. Tubewell privatization was one of the factors that 
helped offset the rising water scarcity in the North China Plain. 

Finally, in contrast to the concerns of some observers, the privatization of 
tubewells did not accelerate the fall in the groundwater table (Wang et al. 2003). 
While this does not imply that the rapid fall in the groundwater table is not 
worrying, policymakers should continue to support the privatization of tubewells 
in the North China Plain. Going back to collective tubewell ownership is not the 
answer, because land use rights were de facto privatized with the 2003 Agri-
cultural Lease Law. Other policies on pricing and regulatory measures would 
be more efficient and effective in combating the fall. In fact, given the increased 
pressure to move into high-value crops despite increasing resource scarcity, the 
shift to private tubewells wi l l continue, and, given the greater efficiency of these 
wells, policymakers may want to encourage the privatization process. 
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India: Water Resources and Irrigation Reform 

We now turn our attention to India with a broad preliminary overview of the es-
timates of availability and future requirements for water in that country. This is 
followed by an overview of irrigation development, an account of the problems 
and weaknesses, and the reforms suggested or actually initiated. Thereafter we 
return to water resources and the question of how the future needs can be met 
against the backdrop of predictions of severe water scarcities or even a water 
crisis in the near future. 

Water Resources: The Broad Picture 

The most recent estimates of the water resources available in India are those 
given in the Report of the High-Level National Commission for Integrated 
Water Resources Development Plan (NCIWRDP) set up by the Government of 
India, Ministry of Water Resources, in September 1999, some of which are 
presented in Table 9.1. 

While these figures suggest a healthy relationship between water avail-
ability and present use, there are wide variations, both temporal and spatial, in 
water availability. Much of the rainfall in India occurs within a period of a few 
months during the year, and within this period the intensity is concentrated 

TABLE 9.1 National annual data on precipitation, surface water, 
and groundwater in India 

Billion cubic meters 

Precipitation over the Indian landmass 4,000 
Available surface water resources 1,953 
Available groundwater resources 432 
Usable surface water resources 690 
Usable groundwater resources 396 
Total usable water resources 1,086 
Present quantum of use Approximately 600 

SOURCE : India Ministry of Water Resources (1999b). 

NOTES: "Precipitation" includes rainfall and snowfall; "available surface water 
resources" are measured in terms of annual flows at sites close to the terminal 
points of the river systems; "available groundwater resources" refers to the 
"dynamic" quantity that can be extracted annually, taking into account the rate 
of annual replenishment and economic considerations; "usable water resources" 
refers to that part of the notionally "available" water resources that is actually 
available for use through impoundment or other means. (There is a view that 
available surface water resources of 1953 BCM includes the groundwater 
availability of 432 BCM, because much of the "dynamic" groundwater even-
tually joins surface water flows into the sea and the quantum of groundwater 
that independently flows into the sea is not significant. However, this view is 
not accepted by all.) 
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TABLE 9.2 Water requirements for different uses in India (cubic kilometers) 

Uses 1997-98 

2010 2025 2050 

Uses 1997-98 Low High % Low High % Low High % 

Irrigation 524 543 557 78 561 611 72 628 807 68 
Domestic 30 42 43 6 55 62 7 90 111 9 
Industries 30 37 37 5 67 67 8 81 81 7 
Power 9 18 19 3 31 33 4 63 70 6 
Inland navigation 0 7 7 1 10 10 1 15 15 1 
Flood control 0 0 0 0 0 0 0 0 0 0 
Environment— 0 0 0 0 0 0 0 0 0 0 

afforestation 
Environment— 0 5 5 1 10 10 1 20 20 2 

ecology 
Evaporation loss 36 42 42 6 50 50 6 76 76 7 
Total 629 694 710 100 784 843 100 973 1,180 100 

SOURCE : India, Ministry of Water Resources (1999b). 

within a few weeks. Spatially, there is a wide range in precipitation, from less 
than 200 mm (or even 100 mm) in parts of Rajasthan to 11,000 mm in Cher-
rapunji, in the northeastern part of the country. This has implications for wa-
ter resource policy and planning. Three major studies have made the following 
projections of total future water requirements: 

1. The Working Group (WG) of the NCIWRDP and the NCIWRDP itself have 
made low and high estimates of973 to 1,180 BCM in 2050 (see Table 9.2). 

2. India Water Vision (IWV) of the India Water Partnership has projected 
1,027 BCM in 2025 in its "sustainable scenario" (policy changes are 
brought about to ensure economy in water use and long-term environmen-
tal sustainability). 

3. Kanchan Chopra and Biswanath Goldar of the Institute of Economic Growth 
have projected 920.92 to 964.9 and 1,004.72 BCM in 2020 in their "busi-
ness as usual," "sustainable," and "high growth" scenarios, respectively.3 

A l l three studies predict a fragile balance between supply and demand and 
take a cautious but not alarmist view of the future. There are two divergent views 
on whether such a position is warranted. One of these, that of the NCIWRDP, 
goes ahead to predict an imminent crisis, while the other, that of the Center 
for Science and Environment, questions the prediction and argues that proper 

3. For these three studies, see India, Ministry of Water Resources (1999a,b,c) (both WG and 
NCIWRDP) and Chopra and Goldar (2000). 
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water management and extensive community-based water harvesting would pre-
clude any crisis.4 

However, there is no disagreement on the need for economy in water use 
in all sectors. On the one hand, the agricultural use of water has to come down 
from the present level of around 80 percent of usable water resources, thereby 
releasing more water to meet the increasing demand from industrial, munici-
pal, and domestic users (Table 9.2). On the other, economy, efficiency, and con-
servation in all uses wil l be imperative to restrain the growth of water demand. 
Here we focus on irrigation, because it is the largest use of water in India. 

Irrigation Development in India 

Irrigation development has been featured consistently throughout most of rural 
India's history. Small village-centered irrigation works for collecting and col-
lectively managing water, and some large irrigation structures have emerged 
since medieval times, with the colonial era marking the beginning of an accel-
erated development of irrigation works throughout India. With the advent of the 
colonial era, control over natural resources, including water, and the manage-
ment of the irrigation structures passed from the community to the state. 

TANK IRRIGATION. Surface structures that collect and store rainwater, 
run-off, and seepage from the surrounding areas are known as tanks or ponds. 
Over the centuries, locally built water storage systems (e.g., kere in Karnataka, 
johads in Rajasthan, and erie in Tamil Nadu) have served to insulate against 
droughts, recharged groundwater, provided crucial irrigation for crop produc-
tion, functioned as sources of water for multiple uses by the village community 
(drinking, washing, bathing, providing water for livestock and wildlife, fishing, 
and cultural and ritual purposes), and played a role in the maintenance of a good 
natural environment. Because of these benefits, the Indian kings, jagirdars, 
religious bodies, and philanthropists built large numbers of tanks all over their 
domains. The tank and its surroundings used to be the common property of the 
village and its people. 

With land reforms, beginning in the 1950s there were changes in the land 
ownership and use patterns, which affected the tanks negatively. As a result, the 
tank-irrigated area declined, while the emphasis shifted to major and medium-
sized irrigation projects.5 The share of net irrigated area under tanks declined 
in the country, from 17.3 percent in 1950-51 to 6.8 percent in 1990-91 (India, 
Ministry of Rural Areas and Employment, 1994). 

IRRIGATION PROJECTS. After India achieved independence, the govern-
ment launched an ambitious program to improve agricultural production through 

4. Paper circulated at the World Water Forum, The Hague, March 2000. 
5. In India, irrigation schemes and projects are classified based on "culturable command 

area" (CCA) into the following categories: (1) major, with more than 10,000 ha of CCA; (2) medium, 
with 2,000 to 10,000 ha of CCA; and (3) minor, with below 2,000 ha of CCA. 
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TABLE 9.3 Number of major and medium-sized projects 
introduced in each of India's five-year plans 

Plan period Major Medium-sized 

First plan (1951-56) 44 169 
Second plan (1956-61) 33 102 
Third plan (1961-66) 32 44 
Annual plan (1966-69) 11 30 
Fourth plan (1969-74) 32 73 
Fifth plan (1974-78) 70 300 
Annual plans (1978-80) 12 52 
Sixth plan (1980-85) 30 91 
Seventh plan (1985-90) 12 33 
Annual plans (1990-92) 1 — 

Eighth plan (1992-97) 14 50 
Total 292 944 

SOURCE : Authors' compilation. 

NOTE: —, data unavailable. 

the extensive development of the irrigation infrastructure. The irrigation system 
in no other country but China is as extensive as it is in India. From the sixth 
five-year plan onward, emphasis has been placed on the completion of ongoing 
projects and the consolidation of gains rather than on "new starts" (Table 9.3). 

However, new projects continued to be undertaken from the seventh plan 
onward. It was only during the eighth plan that the proposal to complete on-
going projects rather than taking up new ones (India, Planning Commission 
2001b) was actualized. The ninth plan included a comprehensive irrigation de-
velopment and management strategy stressing the promotion of programs for 
participatory irrigation management (PIM), rational pricing of irrigation wa-
ter, and conjunctive use of surface water and groundwater. It especially focused 
on the improvement of water use efficiency by progressive reduction in con-
veyance and application losses. For the tenth plan (2002-7), the Planning Com-
mission recommended a major revival of public investment in irrigation capac-
ity and water management and suggested the Accelerated Irrigation Benefit 
Program as a potential means of providing resources to state governments to 
support ongoing projects (India, Planning Commission, 2001a). 

The Present Status of Indian Irrigation 

Irrigation development has varied in different zones. Some regions (the Gangetic 
Plains and the eastern coast) have achieved a relatively enhanced stage of de-
velopment. In some developed areas, the results of overirrigation are becoming 
evident, with many areas in Punjab and Haryana suffering from the emergence 
of salinity. The incidence of "dark" blocks (i.e., blocks marked by overexploita-
tion of groundwater) is on the increase in the north and west of the country. 
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Overall, the gross irrigated area (GIA) increased from about 23 million hectares 
(m ha) in the triennium ending (TE) 1952-53 to about 72 m ha in TE 1996-97, 
an increase of 2.62 percent per annum, while the net irrigated area (NIA) in-
creased from about 21 m ha to nearly 54 m ha, an increase of 2.16 percent a 
year. 

CANAL IRRIGATION. In absolute terms, the net canal-irrigated area in-
creased from about 8.61 m ha in TE 1952-53 to about 17.25 m ha in TE 1996-97, 
although this increase was not commensurate with the public investments in the 
sector. The rate of growth of the area under canal irrigation decelerated after the 
sixth plan despite increased investments, for the following three reasons. First, 
the relatively easier areas for potential canal irrigation had already been used. 
Second, the investment costs of the irrigation projects taken up from the sev-
enth plan onward were much higher, which meant that investment could create 
only lower irrigation potential than in earlier plans. Third, adequate budgetary 
allocations could not be made for the major and medium-sized irrigation proj-
ects, delaying their completion. Further, while the area under canal irrigation did 
increase in absolute terms in almost all the states, the share of canal-irrigated 
area in the NIA either declined or increased marginally in the past four decades 
because of the significant role played by groundwater irrigation. 

Many areas in the country practice traditional irrigation, usually classified 
in statistical tables under the heading "Other Sources," suited to the local terrain 
and conditions. It would be myopic to dismiss these systems as anachronistic, 
because they indeed have an important role. While modern knowledge and 
technology can be used for improving and modifying the traditional systems so 
as to make them more relevant to present conditions (Sengupta 1985), synthe-
sizing modern knowledge with traditional technology could rejuvenate the de-
velopment of irrigation in these areas. 

TANK IRRIGATION. Tank irrigation has gradually declined over the past 50 
years, both in absolute terms and also in relation to NIA. Among the three ma-
jor sources of irrigation, the tank is the only source for which this has happened. 
The tank-irrigated area started declining in the 1960s and has done so continu-
ously, with some improvements in the 1990s (Figure 9.1). 

Interestingly, this reduction in the area under tank irrigation happened de-
spite the construction of thousands of new tanks during this period (Vaidyana-
than 1991, 1999). Tanks are mostly concentrated in areas where other sources 
of irrigation are limited or absent. The worst affected because of the continuous 
decline in tank irrigation are the poor farmers (small and marginal) for whom 
an alternative source of irrigation is costly or not available.6 

6. As per the estimate of all-India Report on Agricultural Census of 1990-91, tank irrigated 
area accounted for nearly 10 percent of the net irrigated area among marginal farmers, whereas it 
accounted for only 3.6 percent among large farmers. 
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FIGURE 9.1 Growth rate of irrigation in India from TE 1962-63 to TE 1996-97, by 
region and source 

Percent per year 

V ir - I n 
• Cana • Tank • Well • NIA • CIA 

North West East South All 

SOURCE: Authors' compilation. 
NOTE: GIA, gross irrigated area; NIA, net irrigated area. 

GROUNDWATER IRRIGATION. One of the most significant developments in 
Indian irrigation since its independence has been groundwater irrigation pre-
dominantly owned and managed by farmers (Shah 1993). This source has come 
to represent around 50 percent of irrigated agriculture and 85 percent of rural 
drinking water. 

While the groundwater-irrigated area increased to 29.81 mhainTE 1996-97 
from 6.39 m ha in TE 1952-53, its share in NIA increased from about 30 per-
cent to about 55 percent during this period. Unlike the area under tank and canal 
irrigation, that under groundwater irrigation grew at a steady rate of 3-5 per-
cent during different subperiods from the 1960s onward. The main factor in the 
growth of groundwater irrigation is tubewell irrigation, which grew at a high 
rate of 9.9 percent per annum during the period 1960-61 to 1996-97. The area 
under tubewell irrigation, which accounted for less than 1 percent of NIA until 
1960, increased to about 33 percent in TE 1996-97. The development of ru-
ral electrification and the availability of credit at subsidized rates helped 
the farmers to increase the area under groundwater irrigation significantly 
(Vaidyanathan 1991; Shah 1993). The rapid development of groundwater 
helped not only the well-owning fanners but also the non-well-owning farmers 
through water markets (Shah and Raju 1987; Shah 1993; Narayana Murthy 
1994; Saleth 1996), but this was not without problems. 

REGIONAL VARIATIONS. Between TE 1962-63 and TE 1996-97, the 
highest growth in the area under irrigation, whether from canals or from other 
sources, was registered in the western region owing to its higher irrigation 
potential and the level of investments made there. The growth rate of irrigation 
(both NIA and GIA) was very low in the southern region compared to other 
areas during this period. There are two reasons for this: first, most of the surface 
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irrigation potential had been harnessed before independence in the southern re-
gion, so further growth was bound to be slow, and second, tank irrigation, which 
is an important source of irrigation in the southern region, declined at a rate of 
1.31 percent per annum between the 1960s and the late 1990s. 

AGROCLIMATIC ZONES. Water resource availability and the circumstances 
of water use vary considerably in the different agroclimatic zones. The area of 
irrigated land varies from 64 percent of the net sown area in the Trans-Gangetic 
Plain zone (the states of Punjab and Haryana) to 6.3 percent in the Western Dry 
Region. Broadly, the level of irrigation (and consequently the use of water) is 
high in the Gangetic Plain region and in the Eastern Coastal Plain zone. 

RAIN-FED IRRIGATION. Regions with modest or limited irrigation devel-
opment are classified as "rain-fed" areas and are usually associated with images 
of deprivation and underdevelopment.7 However, recent research conducted on 
the divide between irrigated and rain-fed agriculture has provided some un-
expected results. Fan and Hazell (2000) analyzed the productivity levels of 
irrigated and rain-fed districts in the country from 1970 to 1995 and reached the 
conclusion that investment in rain-fed areas, including many low-productivity 
regions, is at least as productive as in irrigated areas, and also has a much larger 
positive impact on poverty. 

Irrigation Problems and Deficiencies 

The major issues facing the dominant forms of irrigation are as follows. 

CANAL IRRIGATION 

• Canal irrigation efficiency in India, at 35^10 percent (India, Ministry of 
Water Resources, 1999b,c), is very low. While the loss from canals through 
seepage is partly recovered as groundwater recharge and as "return flows" 
farther down, this does not justify inefficient conveyance. 

• Injudicious canal irrigation, overapplication of water, failure to take the 
groundwater table into account, and inadequate attention to drainage have 
led to the emergence of waterlogging and salinity in many areas, causing 
valuable agricultural land to go out of use. A report by a working group of 
the Ministry of Water Resources (India, Ministry of Water Resources, 
1991) estimated the area of waterlogged land in the country to be around 
2.46 m ha and that of salt-affected land to be 3.30 m ha. The reclamation 
of such lost lands, even where feasible, would require large investments. 

• On average, the yields of irrigated agriculture in India have been relatively 
low in comparison to those in other countries, and inadequate attention has 

7. The distinction between "irrigated" and "rain-fed" agriculture is somewhat misleading. 
The latter term includes areas meeting their agriculture water requirements largely through rain-
water harvesting and watershed development as opposed to areas irrigated through canals, tube-
wells, and so on. 
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been given to increasing productivity in rain-fed areas. Even the NCI-
WRDP's projections for the future seem fairly modest.8 Higher yields, 
which ought to be achievable, wi l l mean a reduction in demand for water. 

• The cost of creating irrigation potential through canal projects has been 
steadily increasing, rising from Rs. 8,620/ha in the period of the first five-
year plan(1951-56) to Rs. 29,587/ha in 1990-92 in constant 1980-81 prices 
(India, Ministry of Water Resources, 1997). Further, there is a persistent 
gap between the irrigation potential created at such cost and the extent of 
its use (Table 9.4).9 

• Resource constraints, an unclear distinction between plan and nonplan, 
and a built-in preference for new construction over the efficient operation 
of existing infrastructure have together resulted in underprovisioning and 
neglect of maintenance. Further, irrigation water from canals is supplied 
to farmers at very low prices in most states, leading to the wasteful use of 
water. Even at the prevailing low rates, the collection of irrigation charges 
is poor in most states. The result is that the revenues do not even cover the 
operation and maintenance costs of the systems, much less make a con-
tribution to capital-related charges or generation of resources for further 
investments. 

• Canal irrigation in India has been marked by a number of inequities such, 
as "tail-end deprivation."10 Further, with the increasing affluence of the large 
farmers, their money and political power start to influence policy formu-
lation and the planning, design, location, and operation of major projects. 

• Finally, most of the interstate river water disputes have arisen and could 
arise in the future from major canal irrigation projects. Some examples are 
the Ravi-Beas, Telugu Ganga, Alamatti, and Cauvery disputes. 

GROUNDWATER IRRIGATION 

• Overextraction of groundwater has led to depletion in some areas and to 
salinity ingress in coastal zones (e.g., in Gujarat). On the other hand, there 

8. The projected average yield for irrigated foodcrops is estimated at 3 tons/ha by the year 
2010 and 4 tons/ha by 2050, while for unirrigated foodcrops projections are 1.1 tons/ha by 2010 and 
1.5 tons/ha by 2050. 

9. "Irrigation potential" is a problematic concept given the assumptions about cropping 
patterns as well as watering needs and practices; nevertheless, the gap between created and used 
potential cannot be dismissed as unreal. 

10. This term refers to the situation in which, i f waters begin to rise in a reservoir and canal 
systems for taking them to the tail end of the system are not yet ready, the head-end farmers have 
plenty of water available and tend to plant water-intensive crops. This establishes a pattern of water 
use that cannot easily be changed at a later stage: by the time the full canal system is ready, much 
of the water stands preempted in the head-end areas, and there is little left for conveyance to the 
tail end. This is a familiar problem in most project commands. 
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TABLE 9.4 Irrigation potential created and used at the end of 1995-96 in India 
(million hectares) 

Actually irrigated 
Category Ultimate Created Used Gap (land use statistics) 

Major or medium 58.46 32.2 27.45 4.75 
Minor (surface) 17.38 12.1 10.72 1.38 
Minor (groundwater) 64.05 44.42 40.83 3.59 
Total 129.89 88.72 79 9.72 70.64 

SOURCE : India, Ministry of Water Resources (1999c). 

is a situation of rising water tables and the emergence of waterlogging 
and salinity in other areas (e.g., in the Sharda Sahayak command in Uttar 
Pradesh). 

• Water markets have emerged in the context of groundwater extraction 
through tubewells and bore wells, serving some useful purposes but with 
dangers of unsustainable extraction as well as inequitable relationships 
between sellers and buyers. 

• It has been claimed that the solution to the previous two problems lies 
in regulation, but this has not been found feasible because of political fac-
tors and the legal problem of easement rights. Under the direction of the 
Supreme Court, the Central Groundwater Authority has been established, 
but it is not yet clear how it wi l l evolve and operate, what kind of regula-
tion it wi l l attempt, and with what success. 

• There are problems of pollution or contamination of aquifers (e.g., through 
fluoride, arsenic, industrial effluents, and so on). 

TANK IRRIGATION 

• Encroachments in the tank foreshore and along the feeder channels have 
reduced the supply of water to the tanks, while the accumulation of silt in 
tank basins or beds has reduced their water-holding capacity. 

• There is a widening conflict of interests between tank-bed cultivators (in-
cluding unauthorized ones) and command farmers, especially in the absence 
of institutional mechanisms to safeguard the interests of the resource. 

• The construction of dams or reservoirs in the upper watershed or catch-
ment area prevents the water from reaching downstream tanks. Further, the 
rapid development of groundwater irrigation in the tank command areas 
has reduced the participation of farmers in tank-related works, which has 
ultimately reduced the area under irrigation. 

• On one hand, there has been a breakdown in village institutions because 
of caste and other conflicts, and community participation, which was al-
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ways part and parcel of tank irrigation, has declined drastically. On the 
other hand, without accountability, control by the government agencies 
has increased, and there is an absence of accountability to or control by 
local communities. Political interference, compounded by poor technical 
capabilities in the location and construction of new tanks and their size, 
has hampered water regulation and the capacity of centuries-old upstream 
or downstream tanks in recent decades. 

• The government has not paid adequate attention to the improvement of the 
performance of tanks, as is prominently mentioned in most of the research 
studies (Palanisami 1990; Vaidyanathan 1991,1999; Palanisami and Easter 
2000; Raju etal. 2003). 1 1 

Reforms Needed and Attempted 

Over the years, many reforms including policy changes, institutional reforms, 
new administrative and procedural processes, new laws, and attitudinal changes 
have been attempted. The major ones are outlined here; 

T H E USE PROBLEM . At the national level, the use of irrigation potential 
has been 86 percent in the case of major or medium-sized irrigation projects, 
while for minor irrigation projects it has been 91 percent (India, Central Water 
Commission, 2000). However, use levels vary considerably among the various 
states, ranging from nearly 99 percent in some cases to significantly lower 
levels in others. 

The underuse of surface water irrigation potential has been attributed to 
the delay in the construction of field channels and the establishment of distri-
bution systems (Saleth 1996), giving rise to two serious problems, excessive 
conveyance losses and tail-end deprivation.12 Deterioration in distribution 
infrastructure has also contributed to reduced use and increased seepage (World 
Bank 1999). 

Notwithstanding that the gap between irrigation potential developed and 
that used can partly be attributed to discrepancies in the statistical data due to 
the multiplicity of sources and definitions of the data, the underuse of irrigation 
potential is a real problem. 

A major move in this regard was the Command Area Development Pro-
gram (CADP), which was started in 1974 to take up development works in the 
irrigated command areas and increase the use of created irrigated potential. By 
1997, CADP covered 203 projects with a command area of about 21 m ha in 
22 states. The physical progress achieved in the construction of field channels 

11. For more on the problems of tanks, see Janakarajan (1993), Narayana Murthy (1993), 
Vaidyanathan (1999), Dhawan (2000), Palanisami and Easter (2000), and Raju et al. (2003). 

12. It has been estimated that of the total outlet water, about 45 percent is lost through seep-
age by unlined field channels, while 15 percent is lost due to excessive water application, as re-
ported by Saleth (1996). 
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has been very high, but in the case of rotational water distribution, it has been 
moderate (about 60 percent of the area covered by the field channels). CADP 
has not brought about significant improvements in water use efficiency or in 
agricultural production. Several studies have indicated that the weakest aspect 
of CADP is its failure to involve farmers in the program (India, Ministry of Wa-
ter Resources, 1999c). On-farm development and holding or consolidation ac-
tivities by the states have been hampered by the lack of appropriate legal back-
ing for CADP. 

PARTICIPATORY IRRIGATION MANAGEMENT. I f the "use gap" problem led 

to CADP, the failure of the major and medium-sized projects to provide satis-
factory irrigation services to the farmers led to PIM programs. A growing feel-
ing even within the government that it could not really run the huge, far-flung 
irrigation networks efficiently and render proper services, combined with the 
dissatisfaction of the farmers, led to the idea of transferring parts of the sys-
tem to the farmers themselves for management. It became fashionable to talk 
about "farmer participation." Underlying this line of thinking in recent years 
has been the ideological consideration, particularly among the international 
financial institutions, of reducing the role of the state. By 2002, several states 
had initiated policy and legal reforms to encourage the formation of WUAs. 
This has facilitated the formation of 29,217 WUAs across several states cover-
ing 15 percent of the total net irrigated area of the country (India, Ministry of 
Water Resources, 2006). The proposed WUA functions include operation and 
management (O&M), dispute settlement, and the collection of water 
charges.13 

The level of organization indicates the level at which users are expected to 
take an active role: water users' organizations only below the outlet level are 
currently found in most states, while others propose to transfer O & M respon-
sibilities to WUAs at the distributory or minor level. The latter approach im-
plies a somewhat greater degree of change, because it generally requires the 
formation of new organizations and a greater level of responsibility for farmers 
in O&M. However, in many cases the government does not fully withdraw, so 
any "farmer involvement" often becomes a supplement to that of the agency. 
The transfer of O & M responsibilities to joint management committees made 
up of farmers' representatives and government officials is also being proposed 
in a few states. 

With regard to irrigation charges, in most states the Revenue Department 
or a special wing of the Irrigation Department used to collect charges from in-

13. The PIM programs vary considerably across states. Perhaps the most dramatic changes 
were proposed in Bihar, where farmers are to assume maintenance responsibility for distributory 
commands of up to 10,000 ha, and can retain 70 percent of the irrigation charges. Here again, a se-
vere fiscal crisis precipitating a breakdown of the government's ability to deliver irrigation services 
has been responsible for the most sweeping changes (Brewer et al. 1999). 
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dividual farmers. Several states are now experimenting with volumetric whole-
saling (i.e., bulk supply and billing by volume) of water by mid-level WUAs 
that assume responsibility for allocating it among their members and for col-
lecting the charges. Because the user group pays for water by volume, it has 
an incentive to conserve water collectively. However, individual farmers are the 
ultimate water users, and this approach depends on the group's ability to moti-
vate individuals to use water efficiently. 

The success of PIM policies must ultimately be measured by the level of 
constructive involvement of farmers in improving the performance of irriga-
tion systems. Pilot projects show that much can be achieved, but whether these 
systems can be successfully scaled up remains a question. There is a need to 
identify factors that tend to affect farmers' willingness to participate in irriga-
tion systems. 

PRICING OF IRRIGATION WATER. In general, irrigation water rates (for water 
supplied by the state from canals) are unduly low; fees have not been fully or 
regularly collected and remain unrevised for years, sometimes for decades. To-
ward the late 1990s, there was an effort to raise water rates: Andhra Pradesh 
tripled its irrigation water charges in 1997, Maharashtra announced a gradually 
rising rate for the next five years, and many other states are contemplating sim-
ilar moves. However, the overall picture during the period between 1960 and 
1997 was not a reassuring one (Svendsen, Gulati, and Raju 2003). 

Poor revenues from public irrigation systems created at great cost are 
among the many factors responsible for the severe resource constraint faced by 
most state governments. The result is poor maintenance of systems, leading in 
turn to poor revenues with hardly any resources for further investments in this 
sector. The Committee on the Pricing of Irrigation Water (India, Planning Com-
mission, 1992) estimated that the total unrecovered costs for major and medium-
sized irrigation projects had increased fivefold in a 10-year period, from Rs. 
2,800 million in 1977-78 to Rs. 15,250 million in 1986-87. Besides, the low pric-
ing of irrigation water encourages an extremely wasteful use of water resources. 

Successive commissions and committees (namely, irrigation commissions 
and finance commissions) have stressed the importance of recovering at least 
the O & M costs i f not the capital-related charges, but these have remained 
suggestions. The Vaidyanathan Committee on the Pricing of Irrigation Water 
(India, Planning Commission, 1992) recommended a two-part tariff compris-
ing a fixed charge and a variable charge to recover the annual O & M costs and 
1 percent interest on the capital cost (adjusted to remove the costs attributable 
to inefficiency). The objective was to move toward full cost recovery, and the 
change was to be brought about in three phases. Unfortunately, 10 years after 
the report, it remains largely unimplemented because of the lukewarm response 
from the state governments, despite the fact that the implementation of the rec-
ommendations would have meant more than a fivefold increase in rates, even 
in the first phase. 
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We can ask i f poor farmers would be able to pay increased water charges. 
The short answer is that irrigation increases productivity and production, and 
the resulting increase in income would enable farmers to pay the water charges, 
which would amount to only a small fraction of the value of the output, as 
pointed out in the Vaidyanathan Committee's report (India, Planning Commis-
sion, 1992). 

FINANCING OF PROJECTS. The paucity of funds for new investment is forc-
ing state and central governments to explore alternative sources of financing 
for developing and rehabilitating irrigation projects, such as tapping the capi-
tal of private investors through revenue-backed instruments and the mobiliza-
tion of local capital through investments by farmers in the systems that serve 
them (Svendsen, Gulati, and Raju 2003). 

Raising resources from the market through the issue of bonds was initi-
ated with the sale of Narmada Bonds to finance the construction of a series of 
dams on the River Narmada in central India in the mid-1980s. Bonds were also 
sold to support the Upper Krishna Project in the southern state of Karnataka. 
Under both these schemes, secured, redeemable bonds were offered at a fixed 
rate of interest guaranteed by the respective state governments. The rates of 
interest on such bonds are very high, as high as 17.5 percent in some cases, 
making it a very costly source of credit. This prompts one to ask i f it is proper 
for the government to undertake such capital- and resource-intensive projects 
out of the budget. This would clearly call for a very selective approach to projects 
and for a most stringent scrutiny with reference to certain hard criteria. 

Private sector participation in irrigation financing is an idea that has been 
favored by both the Planning Commission and the Ministry of Water Resources. 
The revised National Water Policy (India, Ministry of Water Resources, 2002) 
advocates private sector participation in the planning, development, and man-
agement of water resources projects wherever feasible. However, there are ques-
tions as to the likelihood as well as the desirability of this course of action. 

In terms of likelihood, even the most pro-business states, such as Gujarat 
and Maharashtra, have not been able to elicit much private sector interest in 
irrigation projects. State governments have not asked for expressions of inter-
est from potential bidders, nor has any state formally declared its willingness 
to sell stakes in irrigation projects. In practice, private sector participation is 
likely to encounter several problems (Svendsen, Gulati, and Raju 2003): large 
investments, long gestation periods, modest or low returns, high financial risks, 
likely political interference in project management and water rate assessment, 
the political influence of farmers' lobbies, the difficulties in raising water rates 
and collecting them effectively, and so on. The much-advocated idea of private 
sector participation has hardly made any headway in power projects, and there 
is no basis for thinking it would be more successful in irrigation projects. 

Turning to desirability, privatization can mean allowing a private entity to 
build dams and reservoirs on rivers or exploit surface water bodies (e.g., lakes) 
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or an underground aquifer for commercial purposes. Even assuming that the 
private sector is interested in investing in such capital-intensive, long-gestation, 
modest-return projects, how are the environmental and social impacts going 
to be handled by the private entrepreneur and manager? Supply may match de-
mand, but resource conservation may receive scant consideration; resettlement 
and rehabilitation aspects are likely to be given grudging attention only to the 
extent that resistance by those affected and public opinion compel such atten-
tion; and it is naive to imagine that market forces wi l l obviate conflicts or pro-
vide a magical route to their resolution. 

Further, there are questions not merely of equity and sustainability but also 
of control over natural resources. One important question is whether allowing 
the domestic private sector to exploit national natural resources, particularly 
water, wi l l make it difficult to deny a similar right to foreign investors in terms 
of the World Trade Organization regime and the principle of "national treat-
ment" of foreign investors, and i f so, whether there is a danger of India's los-
ing control of its own natural resources. That means not that one is arguing for 
a dominant role for the state, but merely that the alternative to the state is not 
necessarily the corporate private sector. 

REVIVAL OF TRADITIONAL SYSTEMS . Recently a few leading nongovern-

mental organizations (NGOs), in some cases supported by international donors, 
have made strenuous efforts to mobilize local communities into restoring the 
role of traditional systems such as tanks. Some state governments (e.g., those 
of Karnataka, Rajasthan, and Tamil Nadu) have also initiated large-scale pro-
grams to rejuvenate tanks. 

However, the experience of the past few decades has been that the design 
and strategies used are evolved with little concern for local needs and situations, 
although rhetoric emphasizes community participation. Thus, tanks have not 
elicited much interest on the part of local communities, and tanks in many v i l -
lages have lost their importance in the everyday life of the rural population. 
Future efforts to revive tanks need to correct this top-down approach and re-
store the traditional involvement of local stakeholders in tank management. 

Numerous efforts are also being made to revive the old water-harvesting 
practices.14 Rainwater harvesting is not merely a means of locally augmenting 
the availability of water but the starting point of an effort to eradicate rural 
poverty, generate rural employment, and reduce distress migration from rural 
areas to urban areas. Considering the enormous land and water resources 
and variability of rainfall, the calculations carried out by Agarwal, Narain, and 

14. These include the well-known revival efforts of villagers in Ralegan Siddhi in the drought-
prone Ahmednagar district of Maharashtra (under the leadership of Anna Hazare); the poor, low-
rainfall villages in Alwar district of Rajasthan (under Rajendra Singh and the NGO Tarun Bharat 
Sangh); and the villages of Sukhomajri and Dhamala in the lower Shivalik Hills in Haryana (under 
the late P. R. Mishra). 
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Khurana (2001) show that the potential of rainwater harvesting is enormous and 
undeniable. So far, the initiatives undertaken have been scattered and local. 
What is called for is a national campaign along these lines. Prime Minister 
Atal Bihari Vajpayee emphasized this strongly in his address to the National 
Water Resources Council on April 1, 2002, while commending it for the Na-
tional Water Policy of 2002. 

GROUNDWATER REFORMS . Broadly, reforms in this sector need to address 
the problems related to the exploitation of groundwater and equity, resource 
conservation, protection of quality, and environmental sustainability. Diffi-
culties arise essentially in two interrelated contexts: the emergence of water 
markets and the prevailing law governing the ownership of groundwater. 

Water markets for groundwater extraction through tubewells and bore 
wells have emerged in various forms in many regions of India and have truly 
been spontaneous institutional responses to emerging and variegated needs in 
different areas (Shah and Raju 1987; Shah 1993). At the national level, by 1993, 
of more than 14 million groundwater structures, fewer than 0.4 percent (50,000) 
were state-owned tubewells and fewer still were NGO-motivated group tube-
wells. In states like Uttar Pradesh, the presence of public tubewells, which dom-
inated the groundwater scenario until the early 1960s, has long since declined 
to insignificance. Thus, 95 percent of the area served by groundwater in India 
is probably privately owned. Undoubtedly, the emergence of water markets has 
helped farmers who cannot afford to invest in tubewells or bore wells to buy 
water and practice irrigated agriculture, and they are not necessarily or always 
overcharged (Shah and Raju 1987; Saleth 1996). 

However, groundwater "development" and the emergence of water mar-
kets are not matters for unqualified celebration. Under Indian law, the owner-
ship of land carries with it the ownership of the groundwater under it, subject 
to regulation and control by the state. It has been said that "groundwater is at-
tached, like a chattel, to land property," and thus "there is no limitation on how 
much groundwater a particular landowner may draw" (Chhatrapati Singh 1991). 
It follows, then, that only those owning land can have rights over groundwater; 
the landless (including communities, tribal and other, who may have been us-
ing certain natural resources for centuries) can have no such rights. This legal 
position makes it difficult to regulate groundwater markets and leads to in-
equities of various kinds: a rich farmer can install power-driven tubewells or 
bore wells in his land, and their operation can make dug wells in the neighbor-
hood run dry; he can sell water so extracted to his poorer neighbors even though 
the water may come from a common aquifer running under their lands; and he 
can deplete the aquifer through excessive exploitation. So the results are not 
necessarily conducive to equity, to the conservation and protection of the re-
source, or to long-term environmental sustainability (Dubash 2002). 

Following a public interest case relating to the feared depletion of ground-
water, the Supreme Court mooted the establishment of a regulatory authority, 
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and despite the doubts expressed by the Ministry of Water Resources, gave di-
rections that resulted in the establishment of the Central Groundwater Author-
ity (CGWA) in the late 1980s. The Ministry of Environment and Forests set it 
up under the provisions of the Environment (Protection) Act of 1987, but for a 
number of reasons the CGWA has not yet become fully operative. 

The difficulty of groundwater regulation is borne out by the history of 
groundwater legislation at the state level. In the 1970s the central government 
circulated a model bill to the state governments for their consideration, and it 
was amended twice in later years. A few states took some action, but the gen-
eral response was poor. Some degree of regulation has been attempted under 
the various irrigation acts in the states, but regulation largely remains in the 
realm of intentions.15 

Reforms in relation to groundwater have to be twofold: (1) the legal posi-
tion on the ownership of groundwater needs to change, with aquifers regarded 
as common pool resources to which only limited use rights (and not property 
rights) are conferred on individuals or institutions, and (2) water markets need 
to be carefully regulated with reference to equity, resource conservation, and 
environmental sustainability. 

Water Resource Planning 

Taking all water demands into account, projections of total future water require-
ments made by different studies are close enough to those of the availability of 
"usable" water, approximately 1,100 BCM (Table 9.1), to warrant concern, 
whether we view them as reflecting a difficult situation or a crisis. Moreover, 
seasonal, year-to-year, and spatial variations in rainfall could mean severe water 
stress in particular areas or periods. The standard response to that perception is 
to propose supply-side solutions in the form of large dam and reservoir and/or 
long-distance water transfer projects.16 But this proposal can be highly prob-
lematic because of the following four main dilemmas. 

First, there is a money dilemma. The NCIWRDP's rough estimates of 
amounts needed to complete spill-over projects were Rs. 700 billion in the tenth 

15. The Gujarat government has an act in place for the regulation of groundwater, but it ap-
plies only to nine districts, and there is a difference of opinion as to whether it is really enforced. 
Maharashtra and Madhya Pradesh have statewide acts, but only for the regulation of drinking water 
sources. Tamil Nadu has an act applicable only to the Madras metropolitan area; for the rest of the 
state, a bil l has been introduced. Andhra Pradesh has the act of 1996, and an ordinance of wider 
scope is under consideration for promulgation. 

16. In its response to the Report o f the World Commission on Dams (WCD) in November 
2000, the Government of India brushed aside the approach and procedures recommended by the 
WCD as being likely to hamper developmental efforts and declared its intention of building 200 
B C M of storage (i.e., many large dams and reservoirs) over 25 years. More recently, the Gov-
ernment of India, in response to the observations of the Supreme Court on a particular petition, 
announced a "mega" project for the linking of rivers and set up a task force to consider the modal-
ities of implementing that project. 
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five-year plan, equivalent to 4.6 percent of overall plan outlay (Ministry of Fi-
nance, quoted in IFPRI 2004), and Rs. 1,100 billion in the eleventh plan. The 
actual availability of investment funds in the public sector could be no more 
than a small fraction of the projections made, and national private sector in-
vestment is likely to be marginal at best. 

Second, there is a market dilemma. I f engineers and administrators tend to 
argue for supply-side projects, "liberal" economists and officials of the multi-
lateral financial institutions tend to argue for water markets and private sector 
investments. In the domestic context, the questions are how to allow limited 
and regulated water markets to function without inequity and injustice, without 
danger to the resource, and without transferring rights and control substantially 
away from the community. These have to be balanced by questions on how to 
adopt a stringent commercial approach in the context of supply for industrial 
use, commercial agriculture, and luxury consumption by the affluent without 
carrying the "commoditization" of water too far. In the international sphere, the 
questions are how to ensure that the few instances of international trade in water 
that now occur do not burgeon into a massive bulk trade in water, as in the case 
of oil, and how to protect the rights of the poorer countries to their own natural 
resources from predatory corporate giants. 

Third, there is an environmental dilemma. I f we end up putting the eco-
logical system at risk by undertaking major interventions in nature to increase 
the availability of water for human use, what wi l l eventually happen to the 
water? By building a series of large water projects, we may not be ensuring wa-
ter security, but actually endangering the ecological system and therefore water 
as well. 

Fourth, there is a human dilemma. While benefits accrue to one set of 
people, "social costs" are imposed on another, usually the poorer group. How-
ever, there is no reason that the people likely to be adversely affected by a 
project cannot in fact be treated as "partners in development" and enabled to 
benefit from the project, although the sad fact is that this rarely happens. A 
national rehabilitation policy under consideration for over 15 years has at last 
been adopted, but it suffers from deficiencies and needs to be revised. 

Given these dilemmas, while it may not be possible to say a definitive "No" 
to all large water projects, we can minimize the numbers by treating them as 
projects of last resort. To assess whether the number of large projects can be 
drastically cut down requires the careful examination of (1) whether the de-
mand for water wi l l really be of the magnitude estimated by the NCIWRDP and 
(2) whether, on the supply side, there are other options. 

Taking demand first, projections of future needs are generally based on 
current patterns of water use, with some adjustments made for improvements 
in efficiency and resource conservation, population growth, and urbanization. 
It is taken for granted that the demand for water must necessarily increase very 
sharply and that the needed supplies must somehow be found. That is not self-
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evident. I f in fact water is a scarce resource and a crisis is looming on the hori-
zon, that consciousness of scarcity and impending crisis should surely guide 
planning. Here there is a need to start from the recognition of finite availability 
and learn to live with it. With that kind of reversal of approach, the "demand" 
projections may undergo drastic changes. 

It is noteworthy that the existing "average" urban water supply is not eq-
uitably distributed: there is minimal consumption by the poorer sections, fairly 
heavy use by the middle classes, and profligate use by the affluent. Instead of 
improving the norms for supply, it would be more appropriate to maintain or 
even reduce current norms and enforce economies on the middle and upper 
classes. Further, the demand projections wi l l surely change i f irrigation effi-
ciency improves from the current level of 35^10 percent to say 65 or 70 percent 
instead of the 60 percent assumed by the NCIWRDP, and earlier than the year 
2050. In industrial use of water, multiple recycling and reuse needs to be in-
sisted upon, allowing no more than 10 percent make-up water. Strenuous efforts 
need to be made to promote improvements in efficiency and technological in-
novations in every kind of water use to maximize what we realize from each drop. 
With all these interventions, the demand picture wi l l not remain the same. 

Turning to the supply side, large or dam projects are not the only answer. 
There is a need to break free from the usual engineering conventions of defin-
ing "available water resources" in terms of flows in rivers and "usable water 
resources" in terms of what is stored behind a dam. What is available in nature 
is rainfall, not just river flows, and while storing river waters behind a dam 
converts "available" water into "usable" water, so do local rainwater harvest-
ing and watershed development. I f the few small success cases could be repli-
cated wherever feasible and in the thousands across the country, they could be 
far more significant components of national water planning than is assumed. 

Nonetheless, some large projects may still have to be undertaken, but the 
processes of examination and investment decisionmaking should be far more 
stringent, and there should be a willingness to say "No" to those projects that 
fail to meet the prescribed requirements. 

First, environmental impact assessments (EIAs) should be made an in-
dependent professional undertaking. Also, an independent, statutory Environ-
mental Regulatory Authority should be established under the Environment Pro-
tection Act that would (among other things) handle payments so that project 
proponents would not be the paymasters for EIAs. It should also be possible to 
ensure that the EIA agency, in each case, wi l l be nominated by the Regula-
tory Authority from panels it maintains. It is of course necessary that the 
regulatory system neither degenerate into a rigid bureaucratic form of control 
nor be captured or subverted by the regulated. 

Second, public hearings have now become a statutory requirement for 
such projects under the Environment Protection Act, but the act has not be-
come fully effective yet. The primacy of those who are likely to be affected by 
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a project and their claims regarding the expected benefits ought to become es-
sential parts of water resource policy and planning. 

Concluding Remarks 

Bringing the twin strands of this chapter together, it is clear that heavy investment 
in irrigation has been the precondition for the success of the green revolution 
in India and has contributed to the phenomenal growth of agricultural produc-
tion and productivity in China. However, as investment is not only continued 
but also increased over time, the marginal returns may be declining. Essentially, 
the implications are as follows: 

• In the future, the emphasis has to shift from "water resources development" 
to resource management and conservation, as well as to minimization of 
the need for large supply-side projects. I f at all necessary, such projects 
should be treated as projects of last resort and be better targeted to differ-
ent regions (eastern India and western China, for instance). 

• Irrigation reforms, including institutional reforms and the careful regulation 
of markets, have to be given priority with a view to realizing the maximum 
value per unit of water and ensuring sustainability. 



10 Future Prospects for Water and Food in China 
and India: A Comparative Assessment 

XIMING CAI AND MARK W. ROSEGRANT 

China and India are the world's two largest countries in terms of total irrigated 
area, water withdrawals for agriculture, and cereal production, with a long his-
tory of irrigation development. 

In China, the Du Jian Yan irrigation project was built 2,000 years ago and 
has been used since then with several rehabilitation and modification works. In 
modern times, major irrigation development in China has been undertaken since 
the 1950s, leading to an increase in irrigated area from 16 million hectares 
(m ha) in 1950 to 54 m ha in 1998 (Feng, Pei, and Zhang 2000). Similarly, there 
is evidence of water development works and irrigation in the early history of 
India, where a new chapter was introduced under the British hegemony after 
1818 (Stone 1984). Irrigation has accounted for a large share of agricultural in-
vestment in the two countries during the past three decades (Fan, Hazell, and 
Thorat 1999; Fan, Zhang, and Zhang 2002). 

Compared to the world average of 42 percent, 73 percent of China's cur-
rent cereal production is on irrigated land, while this figure is about 57 percent 
in the case of India. Agricultural water depletion makes up for about 84 percent 
of the total water depletion in China and 90 percent in India, while total agri-
cultural water depletion in the two countries is about 62 percent of the total 
water depletion in Asia and 36 percent in the world (Rosegrant, Cai, and Cline 
2002). As a result of rapid pumping of groundwater, mainly for agriculture, 
groundwater resources have been depleted in much of north China and north 
and west India (Postel 1999). Today, in the major food production regions of the 
two countries, degradation of water sources, population growth, and competi-
tion from industrial and domestic sectors all threaten the use of water for agri-
culture. In terms of food production, China produces 20 percent of all cereals 
in the world, and India produces 10 percent. While cereal demand per capita 
in China is close to the world average of 315 kg, India's per capita cereal demand 
is only 58 percent of the world average. 

Chaturvedi (2000) examined the performance of irrigation in India and con-
cluded that the sector was in crisis, with four concerns relating to productivity, 
sustainability, investment focus and financial discipline, and sector management. 
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The assessments of irrigation in China are usually not so pessimistic and stress 
the relatively high productivity of irrigated agriculture (Feng, Pei, and Zhang 
2000). However, the water sector in China faces similar problems, such as rapid 
growth of nonirrigation water demand, constraints on irrigation development, 
low agricultural water use efficiency, and weak irrigation management (Lohmar 
and Wang 2002). 

It is thus interesting as well as timely to look at the possible future status 
of irrigation in the two countries. We begin with an assessment of the status 
of water and food in the two countries up to 2025 using the Global Integrated 
Water and Food Supply and Demand Projections model (Rosegrant, Cai, and 
Cline 2002). Several alternative scenarios based on policy interests in both 
countries are also examined. Some policy implications and lessons for water 
development in agriculture in China and India are provided based on the find-
ings of the exercise. 

An Assessment of Water Resources and Food Production 

The analysis uses IMPACT-WATER (Appendix 10A),1 a global integrated wa-
ter and food supply and demand model developed on the basis of a long-term 
project being conducted at the International Food Policy Research Institute and 
the International Water Management Institute (Rosegrant, Cai, and Cline 2002). 
China and India have been studied in detail in the project, building on numer-
ous previous national and international studies. The model divides the world 
into 69 spatial units, including 11 river basins in China and 13 in India (Figure 
10.1), and simulates water demand and supply in domestic, industrial, livestock, 
and irrigation sectors and food production in each of the spatial units. 

A Base-Year Assessment 

Water Resources 

Table 10.1 shows parameters of climate, water resources, and water uses in 
China and India, including the major basins. Comparing key major producing 
regions in both countries, it appears that climate conditions are relatively more 
favorable in China. While annual precipitation varies greatly over basins in 
both countries, the pattern of rainfall tends to follow more closely the pattern 
of solar radiation in the Huanghe (Yellow River) Basin as well as other basins 
in north China, with the coincidence of water and radiation providing condi-
tions highly favorable to crop growth. India lacks a similarly synchronized pat-

1. IMPACT is an acronym for the International Model for Policy Analysis of Agricultural 
Commodities and Trade. 
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F I G U R E 10.1 Major river basins in China and India 

SOURCE : Rosegrant, Cai, and Cline (2002). 

tern of precipitation-radiation, as exemplified by the Ganges-India Basin, which 
produces about 40 percent of cereals in India. 

"Total renewable water" (Table 10.1) refers to water that can be renewed 
by the natural cycling of water through the atmosphere and the earth, and "per 
capita renewable water" is often used as an indicator of water stress. Countries 
with renewable freshwater resources in the range of 1,000-1,600 m 3 per capita 
per year face water stress, with major problems occurring in drought years, and 
countries with per capita renewable water below 1,000 m 3 are severely water 
scarce (Engelman and LeRoy 1993). The three major basins in north China, the 
Huai, Huang, and Hai (the 3-H basins) have per capita renewable water below 
1,000 m 3 , and these basins produce 40 percent of cereals in China. In India, there 
are also several basins below the threshold, including Cauvery, Chotanagpur. 
Luni, and coastal areas. However, these basins produce only about 14 percent 
of cereals in India. The nationwide average per capita renewable water in China 
is only about one-fourth of the world average (about 8,500 m 3 ) , while India's 
is slightly below one-third of the world average. 

Reservoir storage of the water supply is one of the most striking disparities 
in water development between China and India. China has almost five times the 
reservoir storage of India. This difference appears to be related to the fact that 
groundwater pumping in India is twice that of China. In the 3-H basins in north 
China and several basins in India, including portions of the Indus and the 
Ganges, groundwater pumping reaches a high of 60 percent of recharge even at 
the basin scale, which results in large-scale groundwater overdraft in these 
basins. In India, groundwater is in a way substituting for surface water storage. 

The total amount of water withdrawal and consumption is similar in China 
and India, and the share of agriculture in total consumption is above 85 percent 
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TABLE 10.1 Climate, water resources, and water uses in China and India, 1995 

Average 
annual Average 

Renewable 
water 

Reservation 
Region, precipitation annual Total Per capita storage 
country (mm) ET0 (mm) (km3) (m3/p.c.) (km3) 

Huaihe 880 957 93.8 522 137 
Haihe 503 1,196 42.3 470 110 
Huanghe 529 1,099 71.6 526 80 
China n.a. n.a. 2,630.0 2,145 1,064 

Indus-India3 737 1,799 249.9 4,156 21 
Ganges-Indiaa 1,036 2,035 507.5 1,572 50 
Cauvery 964 2,291 14.4 560 7 
Chotanagpur 1,149 2,065 42.6 690 4 
Luni River Basin 641 2,290 24.5 575 21 
India n.a. n.a. 2,302.0 2,478 232 

SOURCES : Compiled by the authors based on HPDGJ (1989), Qian (1991), NIHWR (1998), WRI 
(1998), Shiklomanov (1999), and China, Ministry ofWater Resources (1990-98), for river basins 
in China, and ESCAP (1995) and on India, Ministry of Water Resources (1998-2000), for river 
basins in India. 

NOTES : AGR, fraction of agricultural water consumption; ETQ, reference evapotranspiration; n.a., 
not applicable. 

in both countries, compared to the world average of 80 percent. The ratio of 
water withdrawal to renewable freshwater, called the criticality ratio, shows a 
high degree of water use intensity. The higher the criticality ratio, the more in-
tensive is the use of river basin water and the lower the amount of water avail-
able for instream ecosystems. Hence, at high criticality ratios, water usage by 
downstream users can be impaired, and during low flow periods the chance of 
absolute water shortages increases. There is no objective basis for selecting a 
threshold between low and high water stress, but the literature indicates that 
criticality ratios equal to or greater than 0.4 are considered "high water stress," 
and those greater than 0.8 are considered "very high water stress" (Alcamo, 
Henrichs, and Rosch 2000). By this classification, we can see that all basins in 
north China and several basins in India are in the high water stress or very high 
water stress categories, although the country-level ratio is around 25 percent in 
both countries. 

Some parameters, particularly for agricultural water uses, are presented in 
Table 10.2. Livestock water consumption is only about 1 percent of total con-
sumption in both countries. Irrigation water supply reliability (IWSR) is defined 
as actual water consumption over potential water consumption demanded over 
all irrigated crops. China's average IWSR, at 0.87, is higher than India's, at 0.81. 
Basin efficiency (BE), defined as beneficial irrigation water consumption over 
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Ground-
water 

Ground-
water 

Withdrawal Consumption 
Withdrawal/ Conservation/ 

recharge pump) Total AGR Total AGR renewable renewable 
(km3) (km3) (km3) (%) (km3) (%) water water 

36.5 13.3 75.6 91.9 31.7 83.2 81 34 
20.7 17.6 54.5 84.3 24.3 84.6 139 57 
62.7 27.8 51.0 90.5 21.0 83.9 71 29 

870.0 98.0 664.0 0.9 301.0 0.84 25 11 

25.5 29.6 149.4 99.1 83.3 93.5 60 33 
171.7 80.8 237.3 89.7 128.2 85.6 47 25 
13.6 3.2 10.1 . 92.8 5.6 88.1 70 39 
8.3 1.5 7.2 21.8 3.1 14.2 17 7 
5.6 5.0 45.6 99.0 23.9 87.7 186 98 

376.0 161.0 627.0 92.6 339.0 86.7 27 15 

a O f the total renewable water, flow from other parts of these basins covers 30, 70, and 23 percent 
in Brahmaputra, Indus, and Ganges, respectively, and 25 percent in India. 

TABLE 10.2 Agricultural water uses in China and India, 1995 and 2025 

Irrigation 
consumption 

(km3) 

Livestock 
consumption 

(km3) IWSR BE 

Consumption 
per hectare 

(m3/ha) 

1995 China 244.2 3.4 0.87 0.54 2,721 
India 321.3 2.9 0.81 0.58 5,488 

2025 China 230.9 7.4 0.79 0.60 2,234 
India 331.7 8.1 0.71 0.63 4,466 

SOURCE : Rosegrant, Cai, and Cline (2002). 

NOTE : BE, basin efficiency; IWSR, irrigation water supply reliability. 

total irrigation consumption, including losses, takes into account the reuse of 
return flows as well as irrigation system performance. There is a considerable 
difference in BE of the basins in north and south China, with higher values in 
north China, which is far drier than south. In India, the differences across basins 
are relatively small. The countrywide average in India, at 0.58, is higher than 
China's, at 0.54. One reason is the greater groundwater use in India, which usu-
ally results in lower distribution and conveyance loss. Groundwater has provided 
35^10 percent of the total irrigation supply of water in India and 25 percent in 
China (Shiklomanov 1998). 
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TABLE 10.3 Industrial and domestic water uses in China and India, 1995 and 2025 

Industrial Domestic 

Per Per Total non-
Con- Percent- thousand Con- Percent- capita agriculture 

sumption age of U.S.$ GDP sumption age of per day percentage 
(km3) total (m3) (km3) total (liters) of total 

1995 China 14.6 5.0 16.0 30.1 10.4 81 15.4 
India 7.3 2.1 34.1 21.1 6.0 62 8.0 

2025 China 31.1 9.5 6.82 59.4 18.1 141 27.5 
India 15.7 4.0 10.2 40.9 10.3 86 14.3 

SOURCE : Rosegrant, Cai, and Cline (2002). 

It is striking that irrigation water consumption per hectare of harvested ir-
rigated land is so different in China and India, with the rate in China's basins 
much lower than those in India's and China's countrywide average only about 
half of India's. The world average irrigation water consumption is 3,850 m3/ha, 
about 43 percent lower than India's and 40 percent higher than China's. Is this 
difference caused by irrigation water use efficiency? Our conclusion is that it is 
not, because irrigation efficiency at the basin scale is higher in India, as shown 
earlier. The high level of irrigation water consumption is due to the high level 
of crop evaporation-transpiration and the precipitation in India's river basins, 
which does not coincide well with the crop water requirement. Moreover, be-
cause of the synchronized pattern of precipitation and solar energy in most of 
China, a large portion of irrigated crops use irrigation water only as a supple-
ment during the drier periods. 

Table 10.3 presents industrial and domestic water uses. Industrial water con-
sumption accounts for only 5 percent of total water consumption in China and 
2 percent in India, and domestic water consumption accounts for only 10 percent 
of total water consumption in China and 6 percent in India. More water is required 
per unit of GDP in India than in China: water consumption per U.S.$1,000 of 
GDP in India is more than double that in China. However, domestic water con-
sumption per capita in India is 20 percent lower than that in China. Although 
currently industrial and domestic water uses cover a small part of the total water 
use in both countries, population growth and industrialization in these two de-
veloping countries wi l l make the nonagricultural water demand increase rapidly, 
as we wil l see later. 

Food Production 

In 1995, the irrigated area for cereals reached 70 percent of the total irrigated 
area in China and 65 percent in India. The total harvested irrigated area in China 
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TABLE 10.4 Irrigated and rain-fed cereal area, yield, and production in China and India, 
1995 and 2025 

1995 2025 

Unit China India China India 

Area irrigated thousand ha 62,391 37,795 67,063 47,055 
Yield, irrigated kg/ha 4,225 2,653 6,027.00 3,739.00 
Production, irrigated mmt 263.61 100.26 404.18 175.94 
Relative irrigated % 0.87 0.83 0.75 0.70 

production 
Area rain-fed thousand ha 26,221.00 62,291.00 29,014 48,934 
Yield, rain-fed kg/ha 3,585 1,197 4,738.00 1,652.00 
Production, rain-fed m mt 94.01 74.57 137.47 80.82 
Relative rain-fed % 0.76 0.53 0.73 0.56 

production 
Total area thousand ha 88,613.00 100,086.00 96,077 95,989 
Total yield kg/ha 4,036 1,747 5,638.00 2,675.00 
Total production m mt 357.62 174.82 541.65 256.76 
Area irrigated / total area 70.40 37.80 69.8 49.0 
Production irrigated / 73.7 57.3 74.6 68.5 

total production 
Per capita cereal kg/person 292.0 188.0 364.0 194.0 

SOURCE : Rosegrant, Cai, and Cline (2002). 

(90 m ha) is 1.5 times that in India (59 m ha), and the irrigated cereal area in 
China (62 m ha) is 1.7 times that in India (38 m ha). Per capita irrigated land is 
0.073 ha in China compared to 0.063 ha in India. 

The area, yield, and production of cereals on irrigated, rain-fed, and total 
land are shown in Table 10.4. The irrigated cereal yield is only 17 percent higher 
than the rain-fed yield in China, while it is 130 percent higher in India. How-
ever, the irrigated, rain-fed, and total cereal yield in China are 1.6,3.0, and 2.0 
times those in India, respectively. For comparison, the world averages of the 
irrigated, rain-fed, and total cereal yield are 3,480, 2,180, and 2,580 kg/ha, re-
spectively, which lie between the yields of China and India. 

Table 10.4 also shows the relative yield for irrigated and rain-fed cereals. 
Relative yield is defined as actual yield over the potential yield with zero water 
stress. The relative irrigated yield is higher than the relative rain-fed yield in both 
countries; however, in China the difference is significantly smaller than that in 
India. There is no significant difference between irrigated relative yield in China 
and India, but China's irrigated cereal yield is 60 percent higher than India's. This 
shows that the cereal yield differences are caused by factors other than water. 

As for the contribution of irrigated and rain-fed crops, in China irrigated 
cereals are 73 percent of the total, using 70 percent of the total cereal area, while 
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in India they are 57 percent of the total, using 38 percent of the total cereal area. 
Worldwide, irrigated cereals are 42 percent of the total, using 31 percent of the 
total cereal area. 

China produces about 20 percent of the world's cereals and India 10 per-
cent. Per capita cereal production is 292 kg in China and 188 kg in India, com-
pared to the world average of 314 kg. However, total cereal demand in 1995 
was 375 million metric tons (m mt) in China, with 69 percent food demand and 
31 percent feeding demand (food demand for livestock). Total cereal demand 
is 171 m mt in India, with 96 percent food demand and only 4 percent feeding 
demand. China imports 17 m mt, India 4 m mt. These differences are due to the 
high level of consumption and production of livestock products in China, which 
absorbs a large amount of cereal for livestock feed, while the level of meat pro-
duction and consumption remains low in India. 

Based on water consumption and food production, we can assess water 
productivity, defined here as crop production per cubic meter of water consump-
tion, including effective rainfall and irrigation water. For rice, water productiv-
ity is 0.60 kg/m 3 in China, 0.25 kg/m 3 in India, with 0.40 kg/m 3 as the world-
wide average; for nonrice cereals, water productivity is 1.00 kg/m 3 in China and 
0.40 kg/m 3 in India, with 0.70 kg/m 3 the worldwide average. 

A Business-as-Usual (BAU) Scenario 

The starting point for the result analysis is a BAU scenario that incorporates our 
best estimates of the policy, investment, technological, and behavioral param-
eters driving the food and water sectors. In the water component, the model uses 
hydrologic data (precipitation, evapotranspiration, and run-off) that re-create the 
hydrologic regime of 1961-91 (Alcamo, Henrichs, and Rosch 2000). The results 
of the BAU scenario are based on the mean of 30 specified hydrologic samples 
for various year sequences of the hydrologic regime between 1961 and 1990. 

Moderate increases are projected for water withdrawal capacity, reservoir 
storage, and water management efficiency, based on estimates of current in-
vestment plans and the pace of water management reform. The total water with-
drawal capacity in China is projected to increase by 25 percent between 1995 
and 2025, from 680 k m 3 (groundwater pumping 138 km 3 ) in 1995 to 845 km 3 

(groundwater pumping 171 km 3 ) in 2025, an increase of 165 km 3 . The total 
water withdrawal capacity in India is projected to increase by 22 percent be-
tween 1995 and 2025, from 810 km 3 (groundwater pumping 237 km 3 ) in 1995 to 
990 k m 3 (groundwater pumping 255 km 3 ) in 2025, an increase of 180 km 3 . 

In China, reservoir storage for water supply is projected to increase by 15 
percent or 157 k m 3 over the next 25 years; a larger relative increase of reser-
voir storage of 58 percent is projected for India, although the absolute increase 
of 135 k m 3 is slightly lower than China's. Both water supply capacity and reser-
voir storage are growing far slower than in the past decades, particularly in China, 
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because (1) there has been a growing concern for environmental and ecologi-
cal requirements, especially in the river basins in north China and north and west 
India, and (2) new water supplies cost much more than existing water sources 
(three to four times, according to World Bank 1993). In some dry basins in China, 
such as the Haihe, the current reservoir storage and water supply capacity is 
already higher than the available water source. 

Increasing agricultural water use efficiency wi l l be an important strategy 
in the next 30 years in both countries, because they both have low'irrigation 
efficiency at the local level. However, local or classical irrigation efficiency 
often overestimates the potential of water conservation at the river basin scale 
because it ignores the recycling of return flow. The basin efficiency concept used 
in our analysis captures the potential for reducing nonbeneficial water losses. 
Under the BAU scenario, average basin efficiency is projected to increase from 
0.54 in 1995 to 0.60 in 2025 in China and from 0.58 to 0.63 in India. This is 
equivalent to reducing agricultural water consumption by 26 k m 3 in China (al-
most half of the total run-off of the Huanghe) and 34 k m 3 in India (about half 
of the flow generated in the Indus-India). 

The nonirrigation water uses, including domestic, industrial, and livestock 
water uses, are projected to grow rapidly (Table 10.3). The total nonirrigation 
water consumption in China is projected to increase from 45 k m 3 in 1995 to 
91 km 3 in 2025, an increase of 102 percent. The fraction of industrial and do-
mestic water consumption is projected to increase from 15 percent in 1995 to 
28 percent in 2025. The total nonirrigation water consumption in India is pro-
jected to double, from 28 km 3 in 1995 to 57 km 3 in 2025. The fraction of indus-
trial and domestic water consumption is projected to increase from 8 percent in 
1995 to 14 percent in 2025. Significant improvements in industrial water use 
intensity are projected, continuing recent trends. Table 10.3 also shows that 
from 1995 to 2025, industrial water consumption per U.S.S 1,000 of GDP is pro-
jected to fall to 7 m 3 from 16 m 3 in China and to 10 m 3 from 34 m 3 in India. 
Domestic water consumption wi l l increase rapidly, with per capita water con-
sumption projected to increase from 81 liters per day (1/day) to 141 1/day in 
China and from 62 1/day to 86 1/day in India. 

Table 10.5 shows the potential growth in irrigated and rain-fed crops, in-
cluding irrigated and rain-fed area and yield for cereal crops and irrigated area 
for other crops, from 1995 to 2025 in China, India, and the world. For all, the 
area increases much more slowly than crop yields, with a decline in rain-fed 
cereal area projected for India. The increase in irrigated area in the two coun-
tries wi l l account for half of the total increase of harvested irrigated area in the 
world, which amounts to 65.5 m ha. 

Table 10.2 also shows the actual irrigation water consumption and other 
items projected for 2025. In China, irrigation water consumption wil l decline 
by 6 percent, from 244 k m 3 in 1995 to 231 k m 3 in 2025, because of the very 
rapid increase in nonirrigation demand, the relatively slow growth in water 
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supply, and the 11 percent decline of irrigated rice area. As a result, IWSR in 
most of the basins in China wi l l decline from 1995 to 2025, particularly in the 
basins in north China, with the countrywide average reduced to 0.79 in 2025 
from 0.87 in 1995. Irrigation water consumption per hectare of irrigated area 
wi l l decline by 22 percent or 490 m 3 due to the decline of the water supply and 
the increase in basin efficiency. 

In India, irrigation water consumption wi l l have a slight increase of 3 per-
cent, from 321 k m 3 in 1995 to 332 k m 3 in 2025. Due to the large increase of ir-
rigated area (25 percent), IWSR in most of the basins in India wi l l decline from 
1995 to 2025, particularly in the basins of north and west India, with the country-
wide average projected to be reduced to 0.71 in 2025 from 0.81 in 1995. Irriga-
tion water consumption per hectare of irrigated area wil l decline by 23 percent, 
or 1,020 m 3 . 

As a result, the actual increase in irrigated area from 1995 to 2025 wi l l 
be smaller than the potential (Table 10.5). In China, the total actual irrigated 
crop area wil l increase by only 15.4 percent, or 13.9 m ha, and the actual cereal 
irrigated area wi l l increase by 7.5 percent, or 4.7 m ha. In India, the total ac-
tual irrigated crop area wi l l increase by 27.0 percent, or 15.7 m ha, and the 
actual cereal irrigated area wi l l increase by 24.0 percent, or 9.2 m ha. The irri-
gated harvested area per capita wi l l decline by 6 percent in China from 1995 to 
2025 and by 11 percent in India. 

Comparing the yield and production for the realized irrigated and rain-fed 
area in 2025 to the figures in 1995 (Table 10.4), we can identify the following 
changes. The relative irrigated production (RIP, or actual irrigated production 
over the potential) wi l l decline for most of the basins in both countries as a 
result of the fall in the IWSR (actual water consumption over potential water 
demand) and of the stronger effect of water stress on crop production (Figures 
10.2 and 10.3). 

FIGURE 10.2 Comparison of IWSR and RIP in selected basins of China and India, 
1995 

Ratio 
0.9 

- " - I W S R 

- • - R I P 

0.8 h 

0.7 
Haihe Huanghe Indus Ganges 

SOURCE : Cai and Rosegrant (2004). 
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FIGURE 10.3 Comparison of IWSR and RIP in selected basins of China and India, 
2025 

Ratio 

0.5 1 1 1 1 1  

Haihe Huanghe Indus Ganges 

SOURCE : Cai and Rosegrant (2004). 

The relative rain-fed production (RRP) is affected by two factors that 
contradict each other. One is the assumed improvement of rain-fed harvesting 
(3-5 percent higher than effective rainfall use for rain-fed crops), which wi l l in-
crease RRP. The other is the stronger effect of water stress on crop production, 
as was explained regarding irrigated production. As a result, we can see slight 
decreases of the RRP for river basins in China, with the countrywide average 
declining from 0.76 in 1995 to 0.73 in 2025, and a slight increase of the RRP 
in India, with the countrywide average increasing from 0.53 in 1995 to 0.56 in 
2025. 

In terms of the contribution of irrigated and rain-fed cereals, in China the 
share of irrigated cereal area and the share of irrigated cereal production wil l 
both decline slightly, while in India both wil l increase significantly, with the 
area share increasing from 37 percent in 1995 to 49 percent in 2025 and the pro-
duction share increasing from 57 percent to 69 percent. Figure 10.4 shows the in-
creases of irrigated and rain-fed cereals from 1995 to 2025 in China and India. 

Under the BAU scenario, the major increase in cereal production wi l l come 
from irrigated cereals in both countries, with 92 percent of the growth in cereal 
production coming from irrigated crops in India. India wi l l have a decline in 
rain-fed cereal area, together with a moderate increase of rain-fed yield (Table 
10.5). Worldwide, about half of the cereal production increase wi l l come from 
irrigated crops. Per capita cereal production in China wil l increase significantly, 
by 25 percent or 72 kg, while in India it wi l l increase only slightly, by 3 percent 
or 6 kg, due mainly to a significantly higher projected population increase dur-
ing 2000-2025. Cereal demand and trade in China and India for 1995 and 2025 
are shown in Figures 10.5 and 10.6. Due to rising demand, more and more 
cereals wi l l be imported, about 7 percent of the demand in each country. 



F I G U R E 10.4 Cereal contribution o f irrigated and rain-fed areas o f China, India, and 

the wor ld . 1995-2025 

Percent 

Irrigated Rain-fed 

SOURCE: Rosegrant, Cai, and Cline (2002). 

F I G U R E 10.5 Cereal production, demand, and trade in China, 1995 and 2025 

Metric tons 

Production Demand 

SOURCE : Rosegrant, Cai, and Cline (2002). 
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F I G U R E 10.6 Cereal production, demand, and trade in India, 1995 and 2025 
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SOURCE : Rosegrant, Cai, and Cline (2002). 



220 Ximing Cai and Mark W. Rosegrant 

Alternative Scenarios 

We now analyze several alternative scenarios for China and India regarding 
groundwater use, improvement of rain-fed crops, and impact of water prices. 
The alternative scenarios presented here use the climate regime of 1961-90 
compared with the 30 climate scenario simulations used in the BAU scenario. 
This format simulates a normal weather pattern over the projection period. Spe-
cific projection results are annual average values for the period 2021-25. 

Sustainable Groundwater Use 

Groundwater pumping in excess of recharge has caused significant ground-
water depletion in many regions, such as northern China and northern and 
western India. The amount of groundwater overdraft is 30 km 3 in north China, 
including the 3-H basins and the inland basins, and 69 km 3 in India, including the 
Indus and Ganges basins. Can China and India sustain food production while 
eliminating groundwater overdraft? The low groundwater-pumping (LGW) 
scenario assumes that groundwater overdraft wi l l be gradually phased out by 
2025 and examines the effects of the global elimination of groundwater over-
draft, which is about 163 km 3 . 

The total annual water withdrawals under the LGW scenario during 2021-25 
are projected to decrease by 31 k m 3 and 79 km 3 , or approximately 4 and 10 per-
cent, in China and India, respectively, compared with the BAU scenario (Table 
10.6). The criticality ratios wi l l decline, but the IWSR wi l l decline significantly 
in the affected basins. For example, the criticality ratios wi l l decline from 1.6 
under the BAU scenario to 1.3 under the LGW scenario in the Haihe Basin, from 
1.2 to 1.0 in the Huanghe Basin, from 0.9 to 0.8 in the Indus Basin, and from 0.6 
to 0.5 in the Ganges Basin. IWSR wil l decline from 0.61 under the BAU sce-
nario to 0.45 under the LGW scenario in the Haihe Basin, from 0.74 to 0.54 in 
the Huanghe Basin, from 0.78 to 0.67 in the Indus Basin, and from 0.72 to 0.61 
in the Ganges Basin. 

As a result, in China cereal production wi l l fall by 14.5 m mt, including 
11 m mt in the Haihe River Basin (or 15 percent) and 5.7 m mt in the Huanghe 
Basin (9 percent). In India cereal production wi l l fall by 16.2 m mt, with a few 
basins particularly hard hit, including the Ganges Basin, where cereal produc-
tion wi l l decline by 8.8 m mt (9 percent), and the Indus Basin, where it wi l l fall 
by 4.6 m mt (10 percent). There wi l l be slight compensating gains in produc-
tion in other river basins due to the higher food prices that wi l l be induced by 
the lower food output. 

Improved efficiency in overdrafting basins to offset the lost production and 
consumption from reduced groundwater pumping would require reform beyond 
the most affected basins. Although improvements directed at the specific over-
drafting basins could, in theory, compensate for these declines, they are unlikely 
to happen. For example, in the Indus Basin the 2025 BE values would need to 
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TABLE 10.6 Water withdrawal under BAU and LGW scenarios, 2021-25 

221 

Water withdrawal Water consumption 
(km3) (km3) 

Region or country BAU LGW BAU LGW 

China 
India 
Developed countries 
Developing countries 

844 
822 

1,272 
3,481 
4,752 

813 
743 

1,266 
3,324 
4,590 

329 
402 
479 

1,595 
2,075 

316 
358 
477 

1,513 
1,990 World 

SOURCE : Rosegrant, Cai, and Cline (2002). 

rise from 0.59 to 0.76 to generate enough cereal production to compensate for 
the reduced groundwater overdraft, and in China's Huanghe Basin the 2021-25 
BE values would have to increase from 0.62 to 0.82. 

In China and India, lower levels of cereal production and consumption wi l l 
be accompanied by increased cereal imports. While these shortfalls wi l l cause 
concern, they could very well be a worthwhile trade-off in restoring the sus-
tainability of groundwater supplies. To compensate for the reduction in ground-
water pumping, agricultural research investments should be increased to boost 
crop yields, and investment and policy reform, including the elimination of 
power subsidies for pumping, should be implemented to increase BE and en-
courage diversification out of irrigated cereals into crops that wil l give more 
value per unit of water. This wi l l be particularly necessary in the hardest-hit 
river basins, such as the Ganges and Huanghe Basins. 

Getting More Foodfrom Rain-Fed Crops 

We now present scenarios dealing with future changes in the growth and levels 
of investment in both irrigated and rain-fed agriculture, along with the impacts 
these may have on water withdrawal, water consumption, harvested area, ce-
real production, demand, and trade. 

The low investment in infrastructure (LINV) scenario explores the impact 
of water supply investments on food production. Comparisons between the 
BAU and LINV scenarios in terms of BE, potential irrigated area, increased 
reservoir storage, and increased maximum allowable surface and groundwater 
water withdrawal (SMAWW and GMAWW) are presented in Table 10.7 for 
China, India, and the world. BE is projected to be lower under the LINV sce-
nario than under the BAU scenario for all regions, which reduces beneficial crop 
water consumption by 10.5 k m 3 in China and 16.2 km 3 in India. From 1995 to 
2025, under the LINV scenario, reservoir storage wil l increase by 56 percent of 
the comparable increase under the BAU scenario in China and by 36 percent 
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in India. Total water withdrawal capacity wi l l increase by 30 percent of the 
comparable BAU scenario increase in China and by 35 percent in India. 

The LINV scenario has significant negative impacts on water consump-
tion, particularly on irrigation in both countries (Table 10.8). In dry basins, com-
pared with the BAU scenario, water withdrawal wi l l decline by 5 percent in the 
Haihe, 15 percent in the Huanghe, 13 percent in the Indus, and 7 percent in 
the Ganges River Basins under the LINV scenario. IWSR wil l decline from 0.61 
under the BAU scenario to 0.56 under the LINV scenario in Haihe, from 0.74 
to 0.61 in Huanghe, from 0.78 to 0.71 in Indus, and from 0.72 to 0.68 in Ganges. 

Table 10.9 compares irrigated area, yield, production, demand, and trade 
for cereals in China, India, and aggregated regions under the BAU and LINV 

TABLE 10.7 Basin efficiency, reservoir storage, 
BAU and LINV scenarios, 1995-2025 

and water withdrawal capacity under 

Basin 
efficiency 

(km3) 

Storage 
increase 
(km3) 

SMAWW 
increase 

(km3) 

GMAWW 
increase 

(km3) 

or country BAU LINV BAU LINV BAU LINV BAU LINV 

China 0.60 0.55 157.00 88.00 180.00 52.00 34.00 11.00 
India 0.63 0.58 135.00 48.00 162.00 54.00 18.00 8.00 
Developed 

countries 0.69 0.66 44.00 18.00 155.00 47.00 23.00 9.00 
Developing 

countries 0.58 0.55 577.00 231.00 772.00 279.00 104.00 43.00 
World 0.60 0.57 621.00 249.00 926.00 326.00 136.00 52.00 

SOURCE: Rosegrant, Cai, and Cline (2002) . 

TABLE 10.8 Water withdrawal and consumption under BAU and LINV scenarios, 
2021-25 

Water 
withdrawal 

(km3) 

Irrigation 
consumption 

(km3) 

Total 
consumption 

(km3) 

Region or country BAU LINV BAU LINV BAU LINV 

China 844 729 233 186 329 279 
India 822 742 338 299 402 359 
Developed countries 1,272 1,182 278 242 479 438 
Developing countries 3,481 3,044 1,216 1,013 1,596 1,374 
World 4,752 4,226 1,493 1,253 2,075 1,813 

SOURCE: Rosegrant, Cai, and Cline (2002) . 
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scenarios in 1995 and 2021-25. Compared to the BAU scenario, irrigated ce-
real production in China wi l l decline by 60 m mt or 15 percent, cereal demand 
wi l l decline by 18 m mt or 3 percent, and cereal imports wi l l increase by 37.7 
m mt or 88 percent, while cereal production in India wi l l decline by 18.2 m mt 
or 10 percent, demand wil l decline by 13.2 m mt or 5 percent, and imports wi l l 
increase by 2.7 m mt or 31 percent. Irrigated production wi l l be significantly 
reduced in the dry basins, including 16 percent reduction in the Haihe, 21 percent 
in the Huanghe, 13 percent in the Indus, and 10 percent in the Ganges Basin. 

In the higher rain-fed production (HRF) scenario, two strategies to attempt 
compensation for the loss in irrigated production could be: (1) increasing rain-
fed production through higher rain-fed yield and area growth and (2) making 
greater improvements in rainfall harvesting. Although irrigation is important, 
further expansion of rain-fed agriculture in terms of increasing crop yields 
through improvement in water harvesting, agricultural research, and policy 
reforms wil l be crucial to future agricultural growth. 

The low investment in infrastructure but higher increase in rain-fed area 
and yield (LINV-HRF) scenario adds the dimension of high increases in rain-
fed area and yield to the LINV scenario discussed before. To examine the 
potential for rain-fed production growth to compensate for the reductions in ir-
rigated area and irrigation water supply, we assume that rain-fed area and yield 
wi l l increase to levels that can almost offset the lower irrigated production 
and maintain essentially the same international trade prices. A larger increase 
is assigned to rain-fed yield than to area because of limited potential for area 
expansion. 

The low investment in irrigation development and water supply but high 
increase in effective rainfall use (LINV-HIER) scenario looks at the possi-
bility of increasing effective rainfall use to counteract the reduction of irrigated 
production resulting from low investment in irrigation development and water 
supply. Effective rainfall use wi l l gradually increase by 10-15 percent above 
1995 levels from 1995 to 2025 in those basins or countries with rainwater short-
ages for crop production, including river basins in northern and western China 
and northern and western India. 

Table 10.10 shows the rain-fed yield, area, and production of cereals in 
China, India, and aggregated regions under the BAU, LINV-HRF, and L I N V -
HIER scenarios, represented as annual averages during 2021-25. The total cereal 
production of irrigated and rain-fed crops is also presented to show the com-
pensation designed for the two scenarios aiming at high rain-fed production. 

In China, under the LINV-HRF scenario, the rain-fed area and yield of ce-
reals wi l l be 7 percent and 15 percent higher, respectively, than under the BAU 
scenario. However, such increases wil l be unable to increase rain-fed produc-
tion enough to offset the irrigated production decline, because the dominant 
share of total cereal harvested area is irrigated. The annual cereal production dur-
ing 2021-25 wil l still be 39 m mt below that under the BAU scenario, although 
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it wi l l be 17 m mt higher than under the LINV scenario. For particularly water-
scarce basins such as the 3-H basins, the potential of using reasonably higher 
rain-fed area and yield to compensate for the irrigated production loss under the 
LINV scenario wi l l be much less effective. 

In India, under the LINV-HRF scenario the rain-fed area and yield of ce-
reals wi l l be 4 percent and 22 percent higher than under the BAU scenario, and 
such increases can increase rain-fed production enough to offset the irrigated 
production decline. The annual cereal production during 2021-25 will be even 3 
m mt higher than under the BAU scenario and 17 m mt higher than under the 
LINV scenario. 

Under the LINV-HIER scenario, none of the basins or countries wi l l be 
able to produce enough additional food from rain-fed agriculture to compen-
sate for the irrigated production loss from low irrigation and water supply 
investment. Annual cereal production during 2021-25 in China wi l l be only 
slightly higher under the LINV-HIER scenario than under the LINV scenario 
but still 55 m mt or 10 percent lower than under the BAU scenario, while in 
India it wil l be 6.2 m mt or 2.5 percent higher than under the LINV scenario 
but 8.0 m mt or 3.0 percent lower than under the BAU scenario. For river basins, 
cereal production under the LINV-HIER scenario and compared with the BAU 
scenario wil l decline by 3 percent in the Haihe, 7 percent in the Huanghe, 13 per-
cent in the Indus, and 7 percent in the Ganges River Basins. It is clear from these 
results that irrigation is critical in these basins and countries, and although wa-
ter harvesting for rain-fed areas may be effective, the impacts wi l l be limited. 

Impacts of Water Prices 

As in many other countries, prevailing low water prices and high subsidies for 
capital investment and operation and management costs threaten the financial 
viability of irrigation and urban water supplies in China and India, creating a 
particularly serious problem given the huge financial resources needed for the 
future. Low water prices and poor cost recovery compromise the efficient main-
tenance of existing water infrastructure as well as the additional investments 
necessary to develop future water projects. Perhaps even more fundamentally, 
low water prices encourage misallocation and wasteful water use in all sectors. 
A key motive for reforming water pricing policies is the growing competition 
between domestic, industrial, irrigation, and environmental uses, especially in 
arid or semiarid regions. I f higher water prices could substantially reduce the 
withdrawal of water in other sectors, the savings would be available for envi-
ronmental uses. 

We define and analyze high water price scenarios here to explore the 
potential of higher water prices to achieve water conservation, balancing direct 
human consumptive water uses with environmental water uses in China, India, 
and the world. Compared with the BAU scenario, under the higher water price 
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scenarios, water prices for agriculture, industry, and connected households are 
projected to increase gradually during 2000-2025. By 2025, water prices wi l l 
be 2.25 times higher for industrial water use, 2.00 times higher for domestic 
water use, and 3.00 times higher for agricultural water use than under the BAU 
scenario in China and India. Based on varying levels of water use efficiency, 
measured as BE, and the proportion of conserved water allocated to the envi-
ronment, two specific scenarios are defined, as follows: 

1. Under the higher price (HP) scenario, higher water prices wi l l be imple-
mented with the restrictive assumption that water use efficiency wil l not 
be influenced by prices but remain the same as under the BAU scenario, 
and a large portion (79 percent in China and 62 percent in India) of the 
conserved water wi l l be allocated to environmental uses. 

2. Under the higher price, higher basin efficiency (HP-HE) scenario, higher 
water prices wi l l be implemented, and a moderate elasticity of water use 
efficiency with respect to water prices wi l l be assumed, so water use effi-
ciency as a country average in 2025 wil l be 0.68 compared to 0.60 under 
the BAU scenario in China and 0.73 compared to 0.63 in India, with the 
portions of the conserved water allocated to environmental uses the same 
as under the HP scenario. 

Nonirrigation consumptive water uses include industrial, domestic, and 
livestock water uses. Under the higher price scenarios, water demand in 2021-
25 wil l decrease by large amounts compared with levels under the BAU scenario 
for China, India, and the world (Table 10.11). The total nonirrigation consump-
tive water use wi l l decline by 29.3 k m 3 or 29 percent in China, by 14.5 k m 3 or 
29 percent in India, and by 150 k m 3 or 25 percent in the world. 

TABLE 10.11 Consumptive water use for nonirrigated sectors under BAU and HP 
scenarios, 2021-25 

Total 
Domestic Industrial Livestock nonirrigation 

Region 
(km3) (km3) (km3) (km 3 ) 

or country BAU HP BAU HP BAU HP BAU HP 

China 60.9 46.2 32.1 18.5 7.6 6.7 100.6 71.3 
India 41.4 34.0 16 9.8 8.3 7.4 65.7 51.2 
Developed 69.9 61.3 115.7 85.6 18.5 17.5 204.0 164.4 

countries 
Developing 225.5 175.2 133.8 69.1 46.2 40.6 395.4 284.9 

countries 
World 295.3 236.5 239.5 154.6 64.6 58.1 599.4 449.2 

SOURCE : Rosegrant, Cai, and Cline (2002). 
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TABLE 10.12 Water withdrawal under BAU and HP scenarios, 2021-25 

Agricultural 
Water Total water water 

withdrawal consumption consumption 
(km3) (km3) (km3) 

Region or country BAU HP BAU HP BAU HP 

China 844 676 329 329 228 206 
India 822 692 402 402 336 298 
Developed countries 1,272 1,080 479 479 275 265 
Developing countries 3,481 2,834 1,595 1,595 1,200 1,074 
World 4,752 3,913 2,075 2,075 1,476 1,339 

SOURCE : Rosegrant, Cai, and Cline (2002). 

Under both the HP and the HP-HE scenarios, lower levels of water with-
drawal and water consumption are projected in 2021-25 than under the BAU 
scenario (Table 10.12). Annual water withdrawal during 2021-25 wi l l decline 
by 168 km 3 or 20 percent in China, 130 k m 3 or 16 percent in India, and 840 
k m 3 or 18 percent in the world; annual water consumption during 2021-25 wil l 
decline by 52 k m 3 or 16 percent in China, 53 k m 3 or 13 percent in India, and 
287 k m 3 or 14 percent in the world. The saved water in China wil l be close to 
the annual run-off of the Huanghe, and the saved water in India wi l l be 70 per-
cent of the run-off generated in the Indus-India Basin. 

The total water consumption in 2021-25 under the HP-HE scenario wi l l 
be the same as under the HP scenario, but the beneficial water consumption for 
irrigation wi l l be substantially higher under the HP-HE scenario, generating 
significant crop production gains, as shown by IWSR under the BAU, HP, and 
HP-HE scenarios in Table 10.13. The beneficial water consumption for irri-
gation under the HP-HE scenario wil l be about 18.5 km 3 higher than under the 
HP scenario in China and 30.0 k m 3 higher in India. 

As a result, the cereal production under the HP scenario wil l be lower than 
under the BAU scenario, while the production under the HP-HE scenario wil l 
be close to that under the BAU scenario, also shown in Table 10.13, which fur-
ther shows the net cereal trade in China and India. The cereal imports in both 
countries under the HP-HE scenario wil l be close to those under the BAU sce-
nario. 

For river basins, water withdrawals wi l l drop significantly under the HP 
and HP-HE scenarios compared with the BAU scenario, including declines of 
23 percent in the Haihe, 19 percent in the Huanghe, 20 percent in the Indus, 
and 15 percent in the Ganges River Basins. IWSR values wil l decline for all the 
local water-scarce basins under the HP scenario, with reductions of 0.08 to 0.13. 
Under the HP-HE scenario, with increases in BE in response to higher water 
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TABLE 10.13 IWSR, change of cereal production, and trade under BAU, HP, and HP-HE 
scenarios, 2021-25 

Change of cereal production „, , , 
IWSR B 1 Trade (m mt) 

HP HP-HE 
Region HP- HP-
or country BAU HP HE m mt % m mt % BAU HP HE 

China 0.77 0.69 0.77 -16.7 ^1.3 -0.3 -0.1 -47.3 -56.5 ^16.6 
India 0.73 0.64 0.73 -10.1 -5.7 -0.2 -0.1 -10.5 -15.3 -10.7 
Developed 

countries 0.90 0.85 0.89 -2.8 -1.0 0.3 0.1 233.9 243.4 234.7 
Developing 

countries 0.75 0.67 0.75 -40.1 -4.6 -0.9 -0.1 -233.9 -243.4 -234.7 
World 0.77 0.70 0.77 -42.9 -3.8 -0.6 -0.1 0.0 0.0 0.0 

SOURCE : Rosegrant, Cai, and Cline (2002). 

prices, IWSR wil l decline only slightly compared to the BAU scenario in the 
Haihe River Basin and wil l remain the same or increase slightly in the remain-
ing basins. Correspondingly, shortfalls in total cereal production compared with 
the BAU scenario wil l range from 4 to 9 percent for the Haihe, Huanghe, Indus, 
and Ganges River Basins under the HP scenario; under the HP-HE scenario, 
these basins wi l l be able to use increased efficiency to reduce or eliminate pro-
duction shortfalls, with shortfall in cereal production at only 1.5 percent in the 
Haihe Basin and 0.5 percent in the Ganges under the HP-HE scenario com-
pared to the BAU. 

The results show that water prices are powerful tools for influencing wa-
ter demand in domestic, industrial, and agricultural sectors and in determining 
the availability of water for the environment. Even under the worst-case sce-
nario, where water prices wi l l have no impact on basin efficiency, the large 
percentage changes in water prices wi l l have relatively modest impacts on food 
production. These modest impacts wi l l occur because the water price response 
is low in agriculture and the decline in irrigated production causes increases in 
food prices that induce more rain-fed production (and partially mitigate the fall 
in irrigated production). Also, in a few water-scarce regions where water use 
is constrained by availability rather than prices, a portion of the water released 
from nonagricultural uses provides additional water for irrigation. 

In the more likely case that there wi l l be at least moderate increases in BE 
in response to increases in agricultural water prices, beneficial water consump-
tion for irrigation wi l l be maintained at nearly the BAU levels, even though 
total consumption declines when water prices increase. Even severely water-
scarce river basins such as the Huanghe and the Indus Basins wil l be able to com-
pensate for water price increases and achieve water use efficiencies, irrigation 
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reliability, and cereal production nearly equal to BAU scenario levels. The 
major beneficiary in the HP scenarios wil l be the environment. The dramatic 
reduction in the ratio of withdrawals to total water availability in response to 
price increases means there wi l l be a significant improvement in water quality 
as the reuse of water declines, and the reduction in water withdrawals wi l l pro-
vide a major increase in environmental flows. 

Conclusion 

We have examined the similarities and disparities between China and India 
in terms of water resource development and food production in both current 
status and future prospects. To achieve food security in the next 25 years for 
these highly populated countries, the infrastructure investments and water man-
agement improvements as assumed under the BAU scenario wil l be important. 
The large-scale irrigation development experienced in the past decades wi l l not 
be able to continue due to financial resource limits and environmental concerns, 
as well as the decreasing marginal benefit (Fan, Hazell, and Thorat 1999; Fan, 
Zhang, and Zhang 2002). This wil l make management improvements at both 
micro and macro scales more important in the future: more attention should be 
given to crop breeding for rain-fed agriculture, water harvesting and minimum 
tillage, and investing for efficiency. 

The challenge for both countries is how to implement management re-
forms. Considering the low level of water charges in both countries, it seems that 
increasing water prices wi l l have large positive impacts in water saving in both 
agricultural and nonagricultural sectors and also in reservation of environmen-
tal water flows. The higher prices combined with improved water use efficiency 
wi l l result in almost the same agriculture production in both countries, while a 
large increase in flows (about 170 km 3 less withdrawal in each of the countries) 
wi l l remain in stream for environmental purposes. 

However, the problems of implementing water pricing policy reform in de-
veloping countries should be noted. Most obviously, equity issues must be ad-
dressed so as to provide water to low-income households. Second, measuring 
and monitoring water use are costly activities, constraining water pricing where 
institutions and infrastructure are weak. Nevertheless, innovative water pricing 
systems can be designed and implemented that wi l l have reasonable adminis-
trative costs and provide increased incentives for water conservation without re-
ducing incomes and while possibly even enhancing the incomes of the poor. In 
the domestic and industrial water sectors, water price increases could be made 
directly, replacing existing generalized subsidies with subsidies targeted to the 
poor. The price incentives may include (1) direct price increases for households 
and industry; (2) subsidies targeted to the poor; (3) punitive irrigation water price 
increases; (4) design of pricing mechanisms to pay irrigators to use less water; 
(5) rural infrastructure investment to improve access to markets, credit, and in-
puts; and (6) establishment of water rights. 
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In countries like China and India with limited land and water for agricul-
ture, one important prospect for food production among our assumptions is that 
production increase in the next 25 years wi l l depend more on yield increase than 
on area increase, particularly for cereals, both irrigated and rain-fed. It wi l l not 
be enough to stabilize the current crop yields by maintaining IWSR. Rather, 
they wil l have to be increased through inputs other than water, particularly in 
India. Although the improvement of water use efficiency and the increase of 
water supply capacity, particularly including rainfall harvesting from rain-fed 
crops, can contribute to stable crop yields, the major contribution to yield in-
crease is expected from investment in agricultural infrastructure and agricultural 
research over the next 25 years (see also Fan, Hazell, and Thorat 1999). This 
is based on our finding that the water supply for agriculture is becoming more 
and more restricted due to source availability and environmental and financial 
constraints. 

Following a BAU scenario, we find that the major increase of cereal pro-
duction between 1995 and 2025 wi l l be from irrigated cereal crops in China (76 
percent) and India (92 percent). In China this wi l l be mainly because of the 
larger share of irrigated crops (about 70 percent), as well as an irrigated yield 
increase of 60 percent. In India the irrigated area wi l l increase by about 40 per-
cent, while the rain-fed cereal area wi l l decrease by 20 percent (assuming part 
of the rain-fed land wi l l be converted to irrigation) and the irrigated and rain-
fed yield wi l l increase by 73 percent and 30 percent, respectively. 

In terms of water productivity, or food production per unit of water con-
sumption ("more food per drop of water"), Cai and Rosegrant (2004) argued 
that the major contribution comes from the increase of crop yield through in-
vestment in agricultural infrastructure and agricultural research, which is ex-
pected to have higher payoffs than investments in new irrigation. Meanwhile, 
large improvements in water use efficiency would significantly increase water 
productivity and reduce water withdrawal constraints. 

India's irrigated cereal yield is much lower than China's due to factors 
other than water, because there is no significant difference between the relative 
yields (actual over potential) in the two countries. Strategies for increasing ir-
rigated food production in India may include (1) increasing other agricultural 
inputs, such as fertilizer, and (2) reducing crop evapotranspiration through agro-
nomic, hydrologic, and biotechnological studies. 

India's rain-fed crop yield is particularly low due to much greater water 
stress compared to China. Under the BAU scenario, we do not project a large 
increase in the rain-fed crop yield in India but assume that a large fraction of 
the rain-fed land wil l be transformed to irrigated land following conventional 
practices. However, our optional scenario analysis on obtaining more food from 
rain-fed crops shows that India's rain-fed crops have a higher potential to in-
crease food production through yield increases and improvements in rainfall 
harvesting. Drought-tolerant crops based on biotechnology wi l l be a significant 
contribution (also see Pender and Hazell 2002). 
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The river basins in China, particularly in northern China, are highly de-
veloped. Increasing water use efficiency wi l l be an urgent task for the country. 
Recent changes in investment into irrigation systems wil l encourage better water 
management, including targeting investments toward maintenance rather than 
new construction and establishing better management practices to encourage 
financial self-sufficiency. Water policy has been consolidated for integrated 
water resources management seeking high water use efficiency. Institutions and 
policy changes to encourage water conservation at the village and farm levels 
are being established and could have lasting impacts on water use in agricul-
ture, including enhancing field irrigation management, raising water prices, es-
tablishing water markets (at a very initial stage), and investing in water-saving 
irrigation technology extension. Cropping patterns wi l l likely adjust in response 
to new water management policies and more limited water delivery, even i f 
irrigated acreage is maintained. High-value cash crops may expand in acreage 
in the face of water shortages, because these are often better suited to water-
saving irrigation practices, bringing a higher return to water used in agriculture, 
and, being labor intensive, would make more productive use of China's large 
rural labor force. Better understanding of how these changes wil l affect agri-
culture wi l l be a complex research topic in itself. Understanding what pre-
conditions must be met to implement those policy reforms wil l assist policy-
makers in their decisions about sustainable development in both agriculture and 
water resources (Lohmar and Wang 2002). Moreover, interbasin water transfers 
have been conducted and wil l take a more important role in eliminating water 
stress in northern China in the future with the start of one the world's largest 
water transfer projects, the South-North Water Transfer Project in China (Cai 
and Rosegrant 2004). 

During the 1980s, and especially during the 1990s, India's irrigation rap-
idly moved to a private provision mode. Even in Punjab and Haryana, pumps 
deliver over half of the irrigation water. As this ratio increases, surface irrigation 
systems are rapidly turning into a recharge system. This has major implications 
for the design of large irrigation projects. A very good example is Narmada, which 
has just begun providing water for irrigation and recharging groundwater. China 
has serious groundwater overdraft problems in the north and a large potential 
for groundwater use in the south. The conjunctive channel well systems that 
have been developed and proved to be effective in India might be a useful ref-
erence for improving the large-scale irrigation systems in China. 

Appendix 10A: The Impact-Water Model 

In this model, industrial water demand is dependent on GDP per capita, and 
demand intensity is expressed in cubic meters of water per U.S.$1,000 GDP. It 
also includes a technology variable that varies with time and water prices. The 
impact of water prices is captured through the elasticity of industrial demand 
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with respect to water prices. Water demand is estimated based on projections 
of population growth, income growth, and water prices. Livestock water demand 
is projected as a function of livestock production and water prices. 

To assess irrigation water demand, the physical demand is first estimated 
based on crop irrigation requirements (crop evapotranspiration minus rainfall 
used by crops) and irrigation water use efficiency (defined as the ratio of bene-
ficial water consumption to total consumption). The physical water demand is 
then adjusted with respect to water prices using price elasticities of demand for 
water in irrigation. Water supply is computed based on both hydrologic pro-
cesses and anthropogenic impacts. Committed flows (defined as the water that 
is reserved for environmental and instream uses and is thus unavailable for other 
uses) are treated as a predetermined constraint on the water supply, and the 
offstream water supply for the domestic, industrial, livestock, and irrigation 
sectors is determined through two steps: (1) the total water that could be de-
pleted in each time period (month) for various offstream uses is determined, and 
(2) the water supply for different sectors is determined. Assuming that domestic 
water demand is satisfied first, followed by industrial and livestock water demand, 
irrigation water supply is the residual claimant, which is further allocated based 
on crop water requirements and profitability. 

Food demand and production are calculated in a partial equilibrium model 
representing a competitive agricultural market for crops and livestock. Demand 
is a function of prices, income, and population growth. Growth in crop pro-
duction is determined by crop and input prices and the rate of productivity 
growth. World agricultural commodity prices are determined annually at levels 
that clear international markets. The model makes projections for crops, area, 
yield, production, demand for food, feed and other uses, prices, and trade, as 
well as for livestock, numbers, yield, production, demand, prices, and trade. 





PART IV 

Market and Trade Reforms 

This part of the book deals with the two current themes of agricultural market-
ing reforms and trade liberalization and food security. China's "mobilizing so-
ciety" and the centralized Chinese polity worked together to allow relatively 
more effective implementation of reforms and thus gave more leeway to leaders 
in selecting the optimal course and pace of reforms. They chose first to create 
incentives and markets and then to open up markets, which proved a success-
ful sequence based on the rates of growth and poverty reduction recorded. 

By contrast, the Indian democracy was more complex; it has been described 
as a "debating society" (Rao 2003) and was slow, even reluctant, to reform do-
mestic marketing policies. The fact that reforms were actually crisis driven did 
not give much choice to policymakers with regard to the sequencing of reforms. 
To tackle the country's fiscal and current account deficits, the government was 
somewhat bound to the path of macroeconomic and trade interventions. While 
it could be argued that markets did not need to be created because they were 
already in place in India, the persistence of a panoply of restrictions on agri-
cultural input and output markets hindered the smooth functioning of these mar-
kets and limited the overall competitiveness of the primary sector. 

China and India fostered different marketing systems and have undertaken 
different reforms in this area. Both countries showed considerable improvement 
in agricultural performance, which turned them from famine-prone countries not 
only into food-secure countries with rising foodgrain stocks but also into suc-
cessful exporters of domestic agricultural output. The different procurement and 
pricing policies they followed in grains and other major agricultural commodi-
ties made vital contributions to their success in the area of food self-sufficiency. 
Achievement of food surpluses allowed both countries to gradually relax con-
trols and reform the closed and highly regulated policy environments related to 
these policies. But there was a fundamental difference between the styles of two 
countries: China fully embraced a new market- and export-oriented economic 
policy, while India hesitated on the grounds of the observed political difficulties. 

Chapters 11 and 12, on agricultural marketing reforms, review the policy 
changes in both input and output markets and their impact on agricultural growth, 
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farmers' income, and poverty reduction in the rural areas of the two countries. 
They also examine the forces behind the past interventions, the compatibility 
of domestic market reforms with an open economy environment, and what should 
be the focus of future reforms. 

In China, the new economic policy implied that agricultural trade reforms 
were preceded by reforms of input and output markets in the domestic arena. 
Chapter 11 explores the major Chinese marketing reforms: the progressive lib-
eralization of the quota procurement system for foodgrains, cotton, meat, and 
horticultural produce; the convergence of planned and market prices; the re-
moval of the state monopoly in trading and the parallel removal of restrictions 
on private trade; and the abolition of the urban food rationing system. 

In India, interventions to liberalize agricultural trade flows were not ac-
companied by determinant marketing reforms on the domestic front, which cre-
ated imbalances in the economy. The country still retains the basic traditional 
closed approach to agricultural policy and the related self-sufficiency focus on 
foodgrains, which is no longer sustainable in the current context of increasing 
trade liberalization and the diversification of output toward high-value com-
modities. Thus Chapter 12 seeks to identify the distortions created over time by 
the lack of reforms in the three major traditional marketing policies: minimum 
support prices, the public distribution system, and input subsidies. It discusses 
the consequential impacts on agricultural growth and diversification, produc-
tivity, farmers' incomes, and rural poverty and highlights areas that need to be 
addressed. 

The theme of trade liberalization and food security is explored in Chap-
ters 13 and 14, which include discussion of the major reforms in trade policies 
in China and India, measures of trade distortion and their changes over time, 
the potential impact of liberalization on agricultural trade flows, farmers' in-
come, and rural poverty. 

To prepare for its entry to the World Trade Organization, China started lib-
eralizing its agricultural trade in the early 1990s. Even before that, in the 1980s, 
significant reforms affecting agriculture, such as currency depreciation, had be-
gun. In India, agricultural trade was opened up only in the mid-1990s with the 
signing of the Uruguay Round Agreement on Agriculture in 1994 as part of the 
overall trade liberalization. 

An analysis of nominal protection coefficients for major agricultural com-
modities shows a gradual improvement in market access in both countries. As 
a result of the decline in tariffs, quantitative restrictions, licensing requirements, 
and other nontariff barriers, the simple applied average agricultural tariff de-
clined to 3 5 percent in India as of mid-2002 and to 21 percent in China in 2001. 
The higher degree of openness of Chinese agriculture, determined by the more 
aggressive "open-door" policies pursued, particularly in the areas of foreign 
investment and exports, is reflected in the trade indicators, such as ratios of ex-
ports to total GDP and the share of foreign direct investment in total GDP. 
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What have been the effects of the new policies on trade flows in the two 
countries? The overall trend observed in the case of China (and expected for In-
dia with the continuation of liberalization) is that domestic output increasingly 
reflects the regional comparative advantages and food security is no longer 
bound to domestic self-sufficiency. There is greater scope for imports on the 
grounds of attainment of comfortable exchange reserve levels. 

There are both benefits and downsides to agricultural market and trade lib-
eralization. How does a nation manage a gradual transition from an insulated 
agricultural economy to a more open economy? What institutions and instru-
ments are needed to make this transition smooth? What have been the positive 
and harmful effects on farmers in China and India? What are the insurance 
mechanisms and safety nets that need to be adopted to mitigate and counter the 
harmful effects? These are some of the critical issues examined in this part of 
the book. 





11 Agricultural Marketing Reforms in China: 
Striking a Balance between Sequencing 
and Speed 

BINGSHENG KE 

Food and agricultural policy in China has undergone radical changes in the 25 
years since the late 1970s, when the Household Responsibility System (HRS) 
replaced the collectives. The reforms then gradually expanded to the marketing 
and distribution sectors. In 1992, the 14th Party Congress explicitly declared 
the establishment of a socialist market system as the ultimate goal of the reform 
and further manifested and strengthened it at the 15th Party Congress in Sep-
tember 1997. 

Marketing reform for agricultural commodities in China was initiated a 
few years after the introduction of the HRS. The most important reason for this 
was that agricultural reform in China started with a bottom-up approach. This 
was possible in the production sector with the progressive breakdown of col-
lective farming but not in marketing, where the reform process has taken a much 
longer and more circuitous route. It was only after production reforms achieved 
great success and the deficiency in the marketing system started impeding fur-
ther reforms that policymakers turned their attention to the marketing system. 

Under the extremely rigid planned economic system prior to 1978, mar-
ket distortions were dominant in almost all aspects of the agricultural and food 
chain, from farming inputs to agricultural products; from farm gate to consumer 
food bags; from staple food such as rice, wheat, and corn to nonstaples includ-
ing meat, vegetables, fruits, and even food ingredients; and from pricing to 
physical distribution of the goods. 

Because the whole system had been developed as a result of the shortage 
of food and supply of industrial raw material, it had a policy bias in favor of 
the urban and industrial sectors. Inputs for changing this system came from two 
interactive sides: changes in policy ideology and changes in production and 
supply conditions. 

The author acknowledges the substantial, insightful, and constructive comments and sugges-
tions as well as the editorial help received from Professor Zhong Funing of Nanjing Agricultural 
University. 
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We discuss first the changes in agricultural and food policy goals and then 
the various aspects of agricultural marketing policy changes that were imple-
mented in both output and input markets. The next section analyzes the impact 
of domestic marketing reforms on agricultural performance, farmers' income, 
rural poverty, and consumer welfare. The final section is devoted to analyzing the 
interactions between marketing and trade policy reforms as well as the future 
reform orientation and is followed by concluding remarks on the future. 

Changes in Agricultural and Food Policy Goals 

Rapid and continued overall economic development has spurred changes in 
Chinese agricultural policy by providing favorable conditions for reform in 
the sector (Table 11.1). A fast-growing population with rising income requires 
not only an increase in food supply but also better quality and greater variety. 
Declining area under cultivation requires more intensive use of the existing 
cropland. 

The increasing share of off-farm income led to weakened incentives and 
rising opportunity costs in farm production. The sharp decline of agriculture's 
share in the national economy also had far-reaching impacts on the goals and 
instruments of food and agriculture policy. As a result, the prevailing goals of 
agricultural policy in China changed significantly over time. 

Industrialization 

Before reforms began, agriculture was assigned an ancillary role as the major 
source of capital accumulation for the development of urban industries. Policy-
makers under the planned economy system used the obligatory delivery quotas 
and a ban on free marketing to hold down the prices of agricultural produce and 
labor costs for urban sectors. This objective was only gradually given up. Since 
the early 1980s, the market has been liberalized, first for fruits and vegetables 
and then for fishery and livestock products and oilseeds. But it was only in 2004 
that delivery quotas for grains were finally abolished completely across the coun-
try and free marketing for all farm commodities, including grain, put in place. 

Foreign Exchange Earnings 

Agricultural products played an important role in accumulating foreign ex-
change reserves in the past. However, given the dramatic growth in total exports 
over time, the sharp decline in the share of agricultural exports, and consecu-
tive years of trade surpluses, such earnings are no longer so important for China 
in food and agricultural trade policy. 

Market Stability 

Market stability has become a major goal in recent years. Under the old plan-
ning system, prices were completely controlled by the government and were 
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seldom changed, irrespective of any fluctuation in production. However, as mar-
ket mechanisms play an increasingly important role in the reform process, price 
fluctuations have occurred frequently in response to instability in food produc-
tion since the mid-1980s, creating inflation worries. As the Chinese domestic 
market continues to become more closely integrated with the world market, 
particularly following China's entry into the World Trade Organization (WTO), 
market stabilization considerations wi l l become even more important for agri-
cultural policy in the future. 

Food Security and Sovereignty 

Food security and sovereignty have been two dominant goals in trade policy. 
As food supply has burgeoned, especially since the 1990s, their importance has 
been reduced. Besides, the emphasis of farm production shifted from quantity 
to quality and variety. But these goals continue to be important as a result of the 
grain production shortfalls in the early years of this century, which led to a sharp 
price rise for all grains in 2003-4. 

Farmers 'Income 

Since the early 1990s, increasing farmers' income has gained an importance 
equal to, i f not greater than, that of production growth. This change in priorities 
resulted from the fact that the supply of all farm products has greatly improved, 
while the rural-urban income gap has widened continuously. In 2001, the na-
tional average per capita income of the rural population was only one-third that 
of urban residents. The need to improve farmers' income is not just an economic 
issue but also a social and political one. 

Food Safety and Quality 

Partly due to trade disputes between Japan and the European Union at the WTO 
over sanitary and phytosanitary measures of food imports from China, and 
partly because of the increased awareness of domestic consumers, the issue of 
food safety has gained a lot attention from both policymakers and the general 
public. A series of moves were launched nationwide to address the issue and 
led, for instance, to the introduction of new standards for "pollution-free" and 
"green" products. 

Environmental Protection 

Awareness of the need for environmental protection has become a new compo-
nent in agricultural policy, with emphasis placed on the sustainability of natu-
ral resources. The severe flooding in the middle and lower reaches of Yangtze 
River in 1998 and the recurrence of sandstorms in north China have been the 
most important factors triggering environmental concerns in the minds of policy-
makers. Although environmental planning was never a priority under central 
planning, some efforts are now being made in soil erosion and desertification 
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control, promotion of research on and extension of water-saving technology, 
and so on.1 

Marketing Reforms for Agricultural Output 

Major components of marketing reforms include policy changes regarding 
farmers' delivery obligations, marketing channels, pricing mechanisms, con-
sumption rationing, and restructuring of the state marketing enterprises. Tax 
and/or subsidy components are inherent in those policy changes. The pace and 
process of marketing reforms vary significantly for farm products, which can be 
divided into four categories: (1) grains, mainly wheat, rice, and corn; (2) fiber, 
primarily cotton; (3) livestock and meat, mainly pig meat; and (4) vegetables 
and fruits. The reform process related to each of these four product groups is 
described and analyzed separately. 

Grains 

Grains were and still are by far the most important farm products in China. The 
same Chinese word, liangshi, is used to describe both food and grains. As a re-
sult of the overwhelming importance attached to them, grains have experienced 
the most swings in marketing reform and have remained the only subsector still 
under explicit and direct government intervention. 

Table 11.2 provides an overview of the fundamental changes that occurred 
over time in the four key elements of the grain marketing policy, that is, the 
obligatory delivery quota, the monopoly status of the state marketing enter-
prises, the pricing mechanism, and consumption rationing. Associated with 
changes in these instruments are reforms in government subsidy policies in-
cluding consumer, producer, and marketing subsidies. 

T H E O B L I G A T O R Y D E L I V E R Y Q U O T A F O R P R O D U C E R S . The procurement 
policy was first introduced in 1953 as a result of food supply shortage and con-
sisted of two elements: low procurement prices and compulsory delivery quotas. 
The purpose was to secure basic food supply for the expanding urban popula-
tion at low cost so that urban salaries and industrial costs could also be kept at 
a low level. In the early days, the free market was still allowed to run parallel 
with state trading, but, as the supply situation kept deteriorating, it was gradu-
ally restricted and then completely banned. 

The grain procurement quota varied over time, declining from about 57 
million tons (mt) in the mid-1980s to 45 mt in the mid-1990s. In terms of its 
percentage of total production, it declined noticeably, from 16 percent to 11 per-
cent, over the same time. Rice and wheat together made up three-quarters of the 

1. Please also refer to Chapters 10 and 11 on environmental problems related to water 

resources. 
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total quota amount, and the rest was corn. The continuing decline in procure-
ment was accompanied by additional purchase at the free market price. Pur-
chase at the higher market price and resale at the lower state-set price for urban 
consumers (reverse or minus marketing margin) have traditionally been the 
major cause of both fiscal deficits and price subsidies. 

The quota system continued, with changes in actual implication and im-
pacts. Since the late 1990s, grain supply has exceeded demand every year, re-
sulting in a sharp decline in market prices and large stockpiles. As a result, the 
central government initiated a price support policy to protect farmers from falls 
in income. According to the policy, farmers had the right to sell their grain to 
the state grain bureaus at the preset support price without quantity limitations. 
However, in practice, the local state-owned enterprises were often reluctant or 
unable to fully implement the policy due to lack of storage capacity, fear of mar-
ket risk, insufficient subsidies by the state to cover the costs and risks involved, 
and so on. Therefore, in many places the price support and purchase guarantee 
applied only up to the previous amount of the delivery quota. Since 2000, about 
two-thirds of the provinces in the country have completely abolished the old 
procurement system and have relied on free markets for grain distribution. Cur-
rently, the price support continues only in some major grain-producing regions, 
such as Heilongjiang and Jilin provinces in northeast China. 

T H E S T A T E M A R K E T I N G M O N O P O L Y . Until the late 1970s, private market-
ing of grain was banned, except for a short period in the mid-1960s, when free 
market exchange in grain occurred on a small scale, usually directly between 
producers and consumers. 

In the late 1970s and early 1980s, the state marketing monopoly was 
gradually dismantled. A document issued by the State Council stipulated that 
purchase of grain by any organizations other than the state grain marketing en-
terprises was strictly prohibited. However, in less than two years, another doc-
ument of the Communist Party of China turned the order upside down; multi-
channel grain trading was allowed on the condition that the state procurement 
quotas were fulfilled first. That was seen as a breakthrough in China's grain 
marketing reform. 

In the mid-1980s, large surpluses of all grain products occurred for the first 
time in China's modern history. Faced with insufficient purchasing and storage 
capacity, the government introduced a two-tier grain marketing system in 1985 
in which state and nonstate grain marketing enterprises were allowed to co-
exist. In addition, two types of marketing activities, one based on the state plan 
and the other on the free market, were permitted to coexist within the same state 
grain marketing enterprises. Two prices, the administrative one for state pur-
chases and the free market price (usually higher) for above-quota purchases, 
were applied at the same time. 

Another important reform was the replacement of the obligatory quota de-
livery with contract delivery, implying that quantities were no longer preset but 
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could be negotiated between farmers and state grain bureaus. However, in the 
following years, as grain production declined and supply became short, the 
contract system became compulsory again and thus became like the old quota 
system, but with a different name. Nevertheless, market trading after quota ful-
fillment was kept open until the late 1990s. 

In 1998, a new package of grain marketing reforms was adopted due to a 
grain market glut resulting from consecutive years of bumper harvests as well 
as a decline in market price and income for farmers. This package had three 
elements: unlimited purchase by state marketing enterprises, a guaranteed sup-
port price, and resale at a profitable marketing margin. The aim of the first two 
measures was to protect farmers' interest, while the last measure was meant to 
prevent the state marketing enterprises from sustaining losses. 

The reform was controversial from the very beginning. Without a complete 
monopoly, it was impossible for the state grain bureaus to achieve the third goal, 
resale at profitable prices. Therefore, nonstate marketing of grains was strictly 
banned in 1998, and only direct sale by farmers to consumers was exempted. 
Later experience proved that the 1998 reform was far from successful in achiev-
ing its objectives. It was impossible to close the free market, so the goal of re-
selling at a lucrative price level could not be achieved. This resulted in increas-
ing pressure on the state to use budget outlays to subsidize the stockpiles in the 
state grain enterprises. Insufficient subsidy funding, in turn, resulted in reser-
vation by the local state grain marketing enterprises or their refusal of unlimited 
purchase. Instead of declining, the deficit and the subsidy balance soared. 

The unexpected strong complaints of various stakeholders and the im-
mense subsidy pressure forced the government to modify the policy. In 1999 
and 2000, some varieties of grains were excluded from the price support sys-
tem. In 2000 and 2001, the coastal provinces and other grain-deficit provinces 
were again allowed to free the grain market. A dozen major grain-producing 
provinces were instructed to continue price supports to avoid extreme market 
fluctuations. Even in those remaining provinces, the local governments were 
allowed to decide the level of the support price, which in most cases was set at 
about the same level as the local market price. 

P R I C I N G P O L I C Y A N D P R O C U R E M E N T . For the state grain marketing sec-
tor, a fixed price system was practiced for a very long time at both producer and 
consumer levels. Once the price was set, it often remained unchanged for years, 
especially the retail price. The procurement price had been increased several 
times before the 1970s to encourage producers to sell more surplus grain to the 
state, and a premium of 20-30 percent was paid for the amount exceeding the 
quota. 

There was a large price increase in 1978, when the government decided to 
increase the quota rate by 20 percent and the over-quota premium to 50 percent. 
By the late 1990s, there was actually no significant gap between the average 
market and quota prices (Table 11.3). The adjustment of the quota price was 
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TABLE 11.3 Grain prices in China, 1985-2002 (yuan/ton) 

Wheat Corn 

Quota Market Support Quota Market Support 
price price price price price price 

1985 430 466 310 370 
1986 440 517 320 450 
1987 440 576 330 500 
1988 470 705 340 570 
1989 510 979 370 780 
1990 510 896 380 690 
1991 510 795 380 600 
1992 590 776 420 630 
1993 660 810 460 730 
1994 890 1,140 690 1,010 
1995 1,080 1,690 860 1,580 
1996 1,460 1,740 1,220 1,490 
1997 1,470 1,630 1,230 1,170 
1998 1,440 1,230 
1999 1,310 1,140 
2000 1,140 960 
2001 1,090 940 
2002 1,048 1,033 

SOURCES : China, Ministry of Agriculture, China Agricultural Development Report, various years; 
China, RCRE (2002). 

mostly forced by the price hike in the free market and had two goals: first, to ease 
the difficulties in procurement, thereby reducing the complaints of farmers, and 
second, to provide more incentives for grain production, although this has been 
debated by the academic community. 

In 1998, a support price mechanism was introduced at a level signifi-
cantly lower than both the quota and the market prices of the previous years 
and showed a clear declining trend in the four years of its operation. At pres-
ent, the market price and the support price, where the practice still continues, 
are generally at the same low level, which is lower than a decade ago in real 
terms. 

T H E G R A I N R A T I O N I N G S Y S T E M . Grain rationing was introduced as early 
as the obligatory delivery system in 1953. Under this system, every urban res-
ident was entitled to receive a food coupon each month for a certain amount of 
foodgrains based on criteria such as age, work type, and region of residence. 
The grain rationing prices were frozen for 25 years, from 1965 to 1990 (Ke 
1995). Marking a breakthrough in the consumer pricing policy, ration prices 
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were increased twice, in 1991 and 1992, each time by an average of 50 percent. 
These were very bold steps, breaking the emotional and psychological taboo 
related to the lifting of grain ration prices and the unquestioned assumption that 
any such change would cause social instability. 

The consumers' acceptance of the price hikes encouraged policymakers 
to finally abolish the rationing system itself. This process started in some 
provinces in 1993 and was completed nationwide by early 1994 (Chen 1995). 
Although food coupons were reintroduced in some large cities later on because 
of the price hikes that followed, they were basically meant to assist only the 
poorest. 

T H E G R A I N S U B S I D Y P O L I C Y . Traditionally, urban consumers were the 
beneficiaries of the price subsidy policy. However, the subsidy was paid for not 
by the state budget, but rather by producers through the compulsory low-priced 
procurement up to the mid-1980s. The need for an explicit grain subsidy from 
the government budget first arose in the mid-1980s, when procurement prices 
increased sharply relative to ration prices and the state had to purchase in-
creasing amounts of grains at the free market price. The subsidy was granted 
to the state grain marketing system according to the standard marketing costs 
and the price gap. This kind of marketing subsidy reached a very high level by 
the late 1990s and was a major reason for the 1998 reform. 

Other related grain subsidies are provided to the state grain marketing en-
terprises for food security and market stabilization purposes. More specifically, 
two special policy measures have been implemented since the 1990s: the "spe-
cial grain stock" (SGS) and the "grain risk fund" policies. 

The SGS system was first introduced in 1990 to be run at both the national 
and the provincial levels through the newly created State Grain Reserve Bureau 
(China, Ministry of Agriculture, 1997). Existing state grain marketing enter-
prises were designated to keep a certain amount of grain in reserve as part of 
the SGS and were entitled to obtain some compensation from the government 
to cover the costs related to keeping the stock. In theory, it was supposed to op-
erate as a buffer stock system, but in practice it did not function well because 
of two main problems: (1) the lack of reliability of the data kept by the state's 
grain enterprises on the reported grain amounts of the SGS and (2) the lack of 
interest by local governments in running their own stock programs due to the 
high costs involved, especially in surplus areas, where budgets were always 
tight. These problems led to difficulties in assessing the size of the stock and 
thus to lack of transparency in the disbursement of subsidies, with many un-
clear or false claims. To address these issues, in 1994 the government decided 
to designate some large-scale grain storage warehouses with close access to 
major transportation lines under the direct control of the State Grain Reserve 
Bureau. 

Separate from the SGS system, a grain risk fund was initiated in 1994, 
with the central government requiring provincial governments to provide local 
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revenues to match the fund allocated by the center. The new policy sought to 
provide necessary financial means for market stabilization, including the financ-
ing of the SGS regime. The risk fund was also meant to cover the costs created 
by the price support policy. 

However, Chinese farmers did not receive any direct government subsidy 
and instead have until recently paid a heavy agricultural tax that was made 
heavier with the passing of the Rural Taxation Reform, which increase the tax 
burden to over 8 percent of the production value on average. This is in sharp 
contrast with the situation in other WTO member countries, such as the United 
States, the European Union, and Japan, where farmers are substantially sub-
sidized by their governments in various ways. One policy that is gaining in-
creasing public support is the provision of direct subsidies to farmers and the 
reduction and/or abolishment of the agricultural tax and fees. 

Nonstaples 

Generally speaking, the meat marketing policy was roughly in line with that 
for grain but was subject to a lower degree of state control. The reform of meat 
marketing also came somewhat earlier and experienced a relatively smoother 
path, especially after the late 1970s. An overview of the marketing policy for 
pigs and pork, the predominant meat in China, is presented in Table 11.4. 

The pig and pig meat marketing policy in China evolved in the following 
stages: no direct intervention in the first half of the 1950s; intensified inter-
vention from 1955 onward; complete control over production, marketing, and 
consumption after the 1960s; and gradual relaxation of controls after 1978. 

A compulsory delivery system was first introduced in 1955. The market 
share of private trading declined sharply, from about 80 percent in 1955 to about 
1 percent in 1958, as the compulsory delivery policy was tightened. For 20 years 
thereafter, private trading of pork meat was strictly forbidden, and the occu-
pation of private butcher virtually disappeared. Direct sales from producers to 
consumers at local markets were occasionally allowed only after fulfillment of 
the state quota. 

After reform, private trading of pigs and pork meat was first allowed and 
then encouraged. With the mushrooming of "free markets" on city streets, the 
private marketing of hogs and pork began to develop very rapidly. In 1985 the 
obligatory delivery of hogs was abolished and a multichannel pig and pork meat 
marketing system was established. Today the state-owned meat marketing com-
panies have been restructured, and most of the remaining ones are concentrat-
ing on meat processing. The retail sector is dominated by a great number of 
small traders and various kinds of food chain shops, such as supermarkets. 

A fixed price policy long practiced at both producer and consumer levels 
was abolished, first at the producer level for the purchase of hogs, because the 
state meat marketing companies had to be price-competitive to sustain their 
market share. The fixed price for consumers was maintained for several years. 
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During that time, the local governments, especially in the big cities, not only 
set fixed prices for the local state-owned food companies, but also set price 
ceilings for the free market. Rising subsidies were needed to cover the losses 
in state meat companies, but eventually the competing pressures from nonstate 
sectors and the much improved income and purchasing power of the urban pop-
ulation led to the scrapping of the price control policy between the late 1980s 
and the early 1990s. 

Several forms of subsidy existed in meat production, consumption, and 
marketing. Subsidies were given to producers, mostly in the 1970s, in the form 
of inexpensively priced feed and to consumers in the form of low-priced meat 
with coupons. Marketing subsidies were given to the state meat enterprises for 
a long time, but today this kind of subsidy is found only occasionally in some 
very large cities. 

The pricing and marketing policy for vegetables and fruits was similar to 
that for meat, although it was less strict. In fact, fruits and vegetables led the mar-
keting reforms of agricultural products in China, and in the early 1980s a free 
marketing system for fruits and vegetables had already been established. 

Cotton 

The marketing reform process for cotton lagged far behind that for other farm 
products. The marketing of cotton had previously been monopolized by quasi-
state agencies, the supply and marketing cooperatives (SMCs), which covered 
the whole marketing chain, from procurement to processing, storage, trans-
portation, and the allocation of cotton to textile industries. No firms except the 
SMCs were permitted to purchase cotton from farmers. Reform attempts were 
made in the mid-1980s and early 1990s, but they were not completed, and the 
control policy continued to dominate. 

In 1996 the first cotton fair was organized to bring the suppliers (SMCs at 
county and provincial levels) and buyers (textile manufacturers) together. This 
was a fundamental change from the previous system, under which no direct 
negotiation between the textile firms and the suppliers was possible, with 
buyers having to accept their allocation. Since then, other cotton fairs have been 
organized. 

A fixed price system was practiced at all stages, which meant that the mar-
keting margin was also fixed. For example, the procurement price in 1997 was 
14,000 yuan/ton, and the allocation price was 17,100 yuan/ton (Table 11.5). The 
differential was to cover the collection, packaging, and storage costs as well as 
the marketing profits. These prices were normally set at the beginning of the 
year and would not change. There were some shortcomings to this rigid pric-
ing system. First, the fixed price could not reflect the market supply and demand 
situation. When it was too low, farmers lacked incentives to grow and provide 
sufficient cotton, causing severe shortage. When it was too high, farmers pro-
duced more than needed and the consequent excess stocks resulted in a heavy 
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TABLE 11.5 Cotton price trends in China, 1978-2000 

In-quota price3 

(yuan/ton) 
Price premium for over-quota 

(%) 

Weighted average 
(yuan/ton) 

1978 2,300 0 2,300 
1979 2,720 30 2,960 
1980 3,000 30 3,460 
1981 3,000 30 3,470 
1982 3,000 30 3,560 
1983 3,000 30 3,630 
1984 3,400 0 3,400 
1985 3,400 0 3,400 
1986 3,400 0 3,400 
1987 3,400 0 3,400 
1988 3,800 0 3,800 
1989 4,720 0 4,720 
1990 6,000 0 6,000 
1991 6,000 0 6,000 
1992 6,000 0 6,000 
1993 6,600 0 6,600 
1994 10,880 0 10,880 
1995 14,000 0 14,000 
1996 14,000 +4b 13,160 
1997 14,000 +4 b 13,160 
1998 13,000 +5b 12,350 
1999° 7,600 7,600 
2000 8,000 8,000 

SOURCE : China, Ministry of Agriculture (1984); China, Ministry of Agriculture, various years, doc-

uments on adjusting cotton purchase price; China, Ministry of Agriculture (n.d.). 

Standard quality = 327. 
bOfficially, the allowed price change for the procurement price could go in either direction (±4 and 

5 percent), but in practice all price adjustments were made downward due to oversupply. 

°Since 1998, the price of cotton has officially been set free, although in reality i t is still controlled 

by the dominant SMC system. 

burden on the state budget. Second, because there was no seasonal price pre-
mium, farmers tended to sell their cotton as soon as possible after harvest. While 
textile firms attempted to minimize their stocks, the SMCs had to keep excess 
stocks at considerable costs, and the losses had to be covered by state subsidies. 

In recent years, there have been two main changes in the allocation price 
charged by SMCs to cotton users. In 1996, after the introduction of direct 
trading through organized cotton fairs, the allocation price was allowed to fluc-
tuate within a certain range, generally + / - 4 percent. The second pricing reform 
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occurred in 1998, when the allocation price was liberalized but the procure-
ment price remained fixed. This unbalanced pricing mechanism at farm and 
end-user levels made the relationships among different market participants more 
complicated. 

Further, there have been changes in the procurement price levels but not 
in the pricing system. The policymakers wanted to keep a rational price ratio 
between grains and cotton because grains, especially wheat, are the major al-
ternative crops in cotton-growing areas. A long-standing traditional assumption 
is that when the cotton-wheat price ratio is around 8 to 1, grain and cotton pro-
duction wil l be in balance. 

In 1999 a significant cotton marketing reform was launched in the context 
of a glut in the cotton markets. This entailed two changes. First, it gave com-
pletely free market access to textile firms on the condition that they have the 
needed physical and personnel capacity and first apply for certificates from the 
provincial governments. The textile firms could also commission the local SMCs 
to purchase and process cotton for them. Second, the price control was abol-
ished. The government still issues a reference price, but it is not binding. In line 
with this liberalization process, a national cotton exchange market was es-
tablished and has been in operation since 2000. 

Marketing Reforms for Agricultural Inputs 

The similar radical changes in the price and marketing policies for agricultural 
inputs have impacted agriculture both favorably and unfavorably. The important 
favorable developments have been the liberalization of markets and their ex-
emption from the value-added tax. The unfavorable developments involve mainly 
the reduction or abolition of various subsidies to the input manufacturing in-
dustries and the associated rise in prices of some agricultural inputs. 

Chemical Fertilizer 

The production and distribution of chemical fertilizers was highly regulated and 
subsidized until the mid-1980s. The marketing of chemical fertilizers was mo-
nopolized by the SMCs until 1985, when a dual marketing system similar to 
that for grain marketing was introduced. Large and medium-sized manufacturers 
were allowed to sell a certain percentage of their production freely after fulfill-
ing the plan target, while small fertilizer producers were permitted to trade 
freely. Provincial governments were urged to exert price controls, including farm-
gate price ceilings for large fertilizer producers and marketing margin controls 
for wholesale and retailing operation of the SMCs. In the area of external trade, 
the subsidy system for fertilizer imports was abolished; they were exempted 
from tariffs. 

Until the mid-1990s, the central government controlled the distribution of 
about 20 percent of the total fertilizer supply, and local governments regulated 
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the rest. The marketing took place through "one major channel and two supple-
mentary channels" (China, Ministry of Agriculture, 1997). The major channel 
was the SMC system, while the two supplementary ones were the marketing 
departments of the factories and various agricultural extension services. 

The main reasons for controlling fertilizer prices and marketing were tra-
ditionally to protect farmers from low quality or false products, to ensure a 
timely supply, and to keep fertilizer prices at a level that did not arouse too many 
complaints from farmers. In view of China's WTO entry, fertilizer marketing 
has been further reformed since the late 1990s, and a freer system has been 
established under which fertilizer prices and trade activities are guided by the 
market mechanism, while the government focuses on quality control. 

Seeds 

Great efforts have been made in improving the quality and availability of seeds. 
To strengthen the seed breeding and production bases, the Ministry of Agricul-
ture recently launched a Seed Program and a special fund was set up to support 
research work in seed breeding. In addition, seed marketing and distribution are 
licensed to control quality and protect the interests of farmers. 

In 2002 a policy experiment was undertaken to subsidize soybean farmers. 
For each hectare of soybean-producing area, a seed subsidy of 150 yuan 
(U.S.$18) is provided to certified seed companies offering high-yielding vari-
eties, and they in turn provide inexpensive soybean seeds to farmers. This pol-
icy measure has reduced soybean production costs, but, more important, it has 
encouraged farmers to adopt the same soybean variety in one region. In doing 
so, it has solved some long-standing problems, such as the great number of 
farmers in the same region producing many varieties of soybean and the failure 
of high-quality soybeans to earn higher prices due to the uneconomic market-
ing scale. This experiment proved very successful in improving soybean yield 
and quality in its first year of implementation. Similar measures are expected 
for other crops, most likely wheat and cotton. 

Feed 

The Chinese feed industry has developed from scratch during the past two 
decades. Industrial feed production has soared, from merely 2 mt in 1980 to over 
50 mt in 1995, and further to 78 mt in 2002. The quality of the manufactured 
feed has improved gradually, and the reticence of many livestock producers, 
including those in the traditional sector, to purchase industrial feed has been 
overcome. The robust development of the feed sector was the decisive factor 
in increasing the share of intensive livestock-rearing systems, especially in the 
poultry and pig sectors. 

A special administrative service, the State Office for the Feed Industry, was 
established to guide the development of the sector. In its early stage, in the 
1980s and early 1990s, low-priced grains were provided to the feed industry, 
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especially state-owned large-scale feed mills. In the late 1990s, the scale of the 
subsidy was substantially reduced, and from 1997 large-scale feed mills were 
granted the same preferential treatment as the state grain marketing enterprises 
in interregional feedgrain (mainly corn) purchases. This included low-interest 
loans and preferential arrangements in rail and sea transportation. In recent 
years, there has been no more subsidized grain for the feed mills, primarily be-
cause the market price for grains has been lower than the state-set purchase and 
resale prices since 1998. In 1999 and 2000, it would have been a blessing for 
feed mills to be able to purchase grain from the free market rather than from the 
state grain marketing enterprises. 

Machinery 

The agricultural machinery sector was placed under the market system in the 
very early stage of reforms. This is now one of the most highly competitive sec-
tors, with very limited subsidies to promote the adoption of new technology. In 
some provinces, especially in the economically advanced coastal regions, a 
subsidy is provided to farmers to encourage their purchase of agricultural ma-
chines. For example, local governments in Guangdong and Jiangsu provinces 
cover one-third of the purchase cost of rice harvesting machines. 

Water 

Water is a very important input for agriculture in China, but its use has hardly 
been regulated so far. Despite increasing shortages in the water supply, it is 
available virtually free. Large investments are made in water projects of vari-
ous sizes, with the most gigantic one, the Three Gorges Dam on the Yangtze 
River, just completed. 

Governments at various levels are involved with building and maintain-
ing irrigation systems. The funding is no problem, but the market mechanism 
needs to be introduced in a bigger way to better price this precious resource 
and increase the efficiency of its use. Some pilot programs have been imple-
mented to explore new forms of water management. These include water co-
operatives of villagers and a shareholding system for the maintenance of irri-
gation systems. 

Impacts of Agricultural Marketing Reforms 

The impacts of agricultural marketing reforms have been profound, with both 
producers and consumers net gainers over the long term. The policy changes 
have brought inevitable restructuring pains for the state marketing system, but 
they have also generated new opportunities to develop and grow. Moreover, 
agricultural marketing reforms have had spill-over effects for the overall process 
of reform toward market orientation, providing operational experience and con-
fidence in the functioning of the market mechanism. 
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Agricultural Production Growth and Resource Use Efficiency 

While the reform of the production management system, that is, the introduction 
of the HRS, sought to address the issue of who owns the products, the marketing 
reforms aimed to address the issues of what to produce and how much to produce. 

As indicated in Table 11.6, agricultural production has increased substan-
tially over the past two decades. Although it is not possible to separate the 
production-stimulating effects of marketing reforms from those related to 
changes in the land tenure system and other factors, there is no doubt that the 
former is an important contributing factor to the successful performance of the 
sector. 

The impacts of reforms on production growth were particularly strong for 
grains in the early years of the reform process (Table 11.7). Over time, the pro-
duction of other crops and meat showed much faster growth than grains, which 
suggests the existence of a process of restructuring toward more high-value 
products. This is an explicit indication of the resource-use impact of marketing 
reforms. 

Farmers 'Income Gains 

Marketing reforms have significantly improved rural income over the past two 
decades (Figure 11.1). 

TABLE 11.6 Agricultural production growth in China in selected years, 1980-2000 
(million tons) 

Grain Meat Fruits Oilseeds Sugar crop Cotton 

1980 320 12.1 6.8 7.7 29.1 2.7 
1985 379 19.2 11.6 15.8 51.6 4.2 
1990 446 28.6 18.7 16.1 57.6 4.5 
1995 467 52.6 42.2 22.5 65.4 4.8 
2000 462 61.3 62.3 29.6 68.3 4.4 

SOURCE : NBS, China Statistical Yearbook, various years. 

TABLE 11.7 Changes in agricultural structure in China in selected years, 1980-2000 
(percent) 

1980 1985 1990 1995 2000 

Farm labor's share in total rural labor 93.6 81.9 79.3 71.8 68.4 
Crops' share in total value of agricultural 75.6 69.3 63.1 58.4 55.7 

production 
Grain area's share in total cultivated area 80.1 75.8 75.1 73.4 69.4 
Pig meat's share in total meat production 94.1 85.9 78 69.4 65.8 

SOURCES : China, Ministry of Agriculture, China Agricultural Development Report, various years, 
and Editing Committee of China Agricultural Yearbook, various years. 
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FIGURE 11.1 Income of the agricultural population in China, 1983-2001 
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SOURCE : NBS, China Statistical Yearbook, 2006. 
NOTE : Real income is expressed in 1980 yuan. 

The income gains have accrued in several ways. The first and most direct 
benefit has come from the increase in the prices obtained by farmers, especially 
in the early stage of the reforms (Table 11.3), leading to rapid growth in farmers' 
income in the late 1970s and the early 1980s. The only exception was the cot-
ton sector, where the abolition of the fixed price system in 1999 first introduced 
a sharp price fall due to a huge market surplus and the SMCs' manipulation of 
prices through their established market power. Cotton prices recovered gradu-
ally in the following years, with strong fluctuations. 

Second, benefits accrued to agricultural producers through better use of 
farm resources, which broadened income sources and increased returns from 
the same land area, especially with regard to high-value products such as fruits, 
vegetables, and livestock. The free market mechanism provides timely price 
signals to producers so they can adjust their output structure to the changes in 
market demand and earn more income. The structural changes would not be 
possible without the marketing reforms. 

Third, growth of the multichannel marketing system has reduced post-
harvest losses, especially in the case of perishable products such as fruits and 
vegetables. 

Fourth, farmers have gained from marketing reforms, which increased their 
efficiency and narrowed the marketing margin. The benefit from reduction in 
the marketing margin is shared between producers and consumers. Increased 
competition in marketing activities has also forced the state marketing sector to 
improve its efficiency, which contributed to improving the marketing and over-
all economic environment, thereby benefiting the farmers operating in it. 
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FIGURE 11.2 Price index o f farm production inputs i n China, 1980-2001 
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SOURCE : NBS, China Statistical Yearbook, various years. 

Fifth, as users of farm products produced on other farms, farmers have 
more choices and also share the benefits of the reduced marketing margin as 
consumers. 

Sixth, reforms in the input market benefited farmers in that they now have 
not only more supply channels for agricultural inputs but also access to better 
quality. The effects of marketing reforms have been particularly noticeable as 
domestic markets of farm inputs have been opened to foreign suppliers. The 
prices of inputs in real terms have remained largely unchanged over the past 
two decades, although in nominal terms they have increased by a factor of two 
and a half (Figure 11.2). 

Last but not least, the marketing reforms have brought about profound 
changes in the minds of all stakeholders. Reforms have changed the nature of 
the government's role from a full-scale, top-down, command role to a more 
general guiding, facilitating, and service-providing role with greatly reduced 
direct interventions. The success of the marketing reforms also demands that 
farmers take initiatives with an entrepreneurial spirit and respect the market 
rules in seeking their economic interests and other goals. 

Rural Poverty Reduction 

The marketing reforms were also expected to have major beneficial impacts on 
poverty reduction, because the market mechanism theoretically allows farmers 
in poverty-stricken areas to better use their resources and improve their welfare 
through the exchange of agricultural products at more favorable price ratios 
with industrial goods. However, due to differences in resource bases, infra-
structure, and other natural, economic, and social conditions, great variations 
resulted among the various regions following the implementation of reforms. 
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In some areas, such as the coastal regions of Zhejiang province, which were 
once among the poorest areas in China, with poor and limited land resources, 
the local people grasped the development opportunities brought about by the 
reforms and took the lead in developing the nonstate economy. In contrast, in 
some mountainous western regions that are physically isolated from other parts 
of the country and the market, where farmers either do not have much marketable 
surplus or have great difficulties in bringing their products to the outside mar-
ket for reasonable returns, their income and living conditions have benefited 
much less from reforms. Therefore, it is clear that to benefit the poorer segments 
of the population, measures other than marketing reforms, such as public in-
vestment to improve infrastructure, basic education, and technical extension, 
need to be implemented. 

An indirect aspect of the marketing reforms that should not be neglected 
when considering their impacts on poverty reduction is rural-urban migration. 
A large share of the rural migrants working in coastal regions and cities are from 
the poorest regions. There are over 100 million such rural migrants, who stay 
and work away from their home villages for at least six months per year. The 
earnings of those migrants have been the most important factor in the income 
growth of the rural population in recent years, especially for low-income regions. 

Consumer Welfare Gains 

Consumers benefited as much as producers from the marketing reforms, al-
though in the early stages they often opposed the policy changes that came with 
price increases. To gain the support of consumers, the government provided 
them with direct subsidies, following the approach of "turning hidden subsidy 
into direct subsidy." 

Consumers gained in several ways. First, they benefited from the rapid 
improvement in food supply. The common scene of queuing observed almost 
everywhere in the state shops disappeared, and the quotas and coupons also 
became useless in practice before they were officially abolished. 

Second, together with the ever-increasing food supply, consumers also 
acquired freedom of choice, because the consumer-producer interaction in-
duced by price and market mechanisms resulted in a greater range of products 
and improvement in the quality of all farm products. 

Third, consumers benefited greatly from the decline in prices of agricul-
tural produce. After an increase in the initial stages, agricultural prices soon fell 
and decreased further as production was stimulated and supply expanded rap-
idly. This was true with regard to almost all products. Prices for wheat and corn, 
for example, are now at the same level as in 1985 in nominal terms and only 
one-third as high in real terms. Drops in prices for off-season horticultural prod-
ucts are even sharper. Official statistics show that the urban population's Engle 
coefficient has continuously fallen, from about 60 percent in the late 1970s to 
38 percent in 2001. 
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Domestic Marketing and Trade Policy Reform 

Domestic marketing reforms and trade policy liberalization have been two ma-
jor pillars of China's economic reforms in the past two decades. There have been 
close interactions between these two areas. 

During the past 20 years, agriculture has taken the lead in domestic policy 
reforms, while it has often lagged behind other sectors in the area of trade pol-
icy reforms. In the pre-reform era, agricultural trade policy measures were a 
combination of tariffs, quantity restrictions, licensing, and state trading for both 
exports and imports. Exports of nongrain products were encouraged to earn 
foreign exchange, while grain exports were rigidly restricted to secure domes-
tic food supply. This system remained untouched for a long time; it was only 
the WTO commitments that influenced trade policy in significant ways. 

China's WTO commitments in market access for agricultural products ap-
ply mainly to two areas: tariff reduction, from an average level of 21.2 percent 
to 17 percent, and replacement of various nontariff barriers with a tariff rate 
quota (TRQ) system. The introduction of TRQs for grains and cotton is espe-
cially relevant to domestic grain and cotton reforms. 

Table 11.8 shows that China's TRQs are very high by any standard; they 
are several times larger than the actual imports in the base year. The TRQs also 
represent a large share in domestic commercial consumption (excluding farm-
ers' self-consumption), which really matters in terms of the market price and 
farmers' income and far exceeds the minimal market access of 5 percent re-
quired by the WTO rules. Because the in-quota tariff is very low, about 1 per-
cent that for wheat, corn, rice, and cotton, the in-quota imports are almost free 
of tariff. The huge TRQ amounts and the nearly nil tariff protection combined 
mean that Chinese domestic markets for these products have become very closely 

TABLE 11.8 China's TRQs, by commodity, 2002 and 2004 

Wheat Corn Rice Cotton Sugar Wool Oils 

Million tons 
China's TRQs, 2002 8.47 5.85 3.99 0.82 1.76 0.27 5.80 
China's TRQs, 2004 9.64 7.20 5.32 0.89 1.95 0.29 8.00 
World trade 101.25 75.88 23.04 4.99 47.07 1.06 42.30 
Base-year imports of 3.89 0.23 0.44 0.35 0.85 0.20 2.52 

China (1996-98) 
China's TRQs as a percentage of 
World trade 10 10 23 18 4 27 19 
Base-year imports 248 3,130 1,201 254 230 144 318 
Consumption 8 5 3 19 22 40 50 
Commercial consumption 20 8 15 19 22 40 50 

SOURCES : Author's compilation based on legal documents of China's accession to the WTO, available from 
WTO, various years; FAO statistics; and NBS, China Statistical Yearbook, various years. 
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integrated with the world market. The challenges and pressure from the inter-
national market after China joined the WTO may have triggered—or, more 
precisely, accelerated—the pace of domestic marketing reforms, particularly 
for grains and cotton. 

Under the TRQ system, continuation of the previous support price policy 
for grains would have led to a large volume of cheap foreign imports and the 
parallel accumulation of stockpiles by the state marketing enterprises. To pre-
vent these consequences, the government accelerated the grain marketing re-
forms. In 2001 and 2002 it changed the price support system, which led to 
convergence between the support price and the market price levels and to the 
restriction of the amount covered by state purchase to an amount equivalent to 
the previous procurement quota. 

Another direct impact of the trade policy changes induced by China's en-
try into the WTO is the reform of rural taxation. The WTO rules set ceilings and 
disciplines for domestic support. Experiments have been implemented in some 
provinces to revise the agricultural tax system in order to reduce the tax burden 
and control its growth. In some places, such as Shanghai and Zhejiang, local 
authorities have completely canceled the tax for special agricultural products. 

Trade liberalization also affected the domestic transportation fee policy. 
Exemption from the railway construction fee was granted to soybean and maize 
producers in northeast China, which significantly enhanced their marketing 
advantage in the sale of their produce to south China. 

Another development caused by the WTO discipline relates to the gov-
ernment's role in promoting agricultural marketing; increasingly greater atten-
tion is now being paid by the government to services, including the provision 
of market information, marketing facilities, technical assistance, and standards 
and quality control. Policy objectives have been formulated to support the de-
velopment of various kinds of farmers' associations and marketing cooperatives. 
Favorable policy measures have been drafted to support agricultural marketing 
and processing enterprises, such as the so-called Dragon Head Companies, which 
should serve as intermediaries between the numerous small producers and the 
large-scale market demand to direct the small producers to produce quality 
products and to implement the same standards at a business scale. 

Lessons from the Past and the Future Agenda 

Looking Back 

Reform of agricultural marketing has come a long way in China, but the process 
is still unfinished. Past experience and its lessons can be perceived from differ-
ent angles. From a function-goal perspective, that is, by viewing marketing 
reforms as a means to achieve various objectives, the following observations 
can be made. 
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First, to achieve the goal of national food safety, market-oriented policies 
are much more efficient than rigid market controls. While marketing reforms 
were not the only variable that brought about change, they were a precondition 
that enabled full play of the other factors. 

Second, to achieve the goals of increasing farm income and consumer 
welfare, the market system is more effective than a system with heavy direct 
government intervention. Even when state intervention is in the form of price 
support, the result from market distortion is not in the best interests of farmers. 
This is the lesson from the grain price support policy of 1989-2000. 

Third, to achieve the objectives of efficient resource use and establishment 
of a rational agricultural structure, market instruments are preferable to admin-
istrative instruments that lead to market distortions. Under the old system, pro-
duction structures were conceived independent of efficiency in resource use and 
the principle of comparative advantages was ignored. 

Finally, experience has shown that achieving marketing reforms is a com-
plicated process. Unlike the change of the land tenure system through the HRS, 
which was a matter confined to the agricultural sector, marketing reforms in-
volved many stakeholders outside agriculture whose interests were challenged 
by the policy changes, so supplementary measures had to be introduced to ad-
dress their concerns. 

Looking Forward 

There are several areas in which further reform efforts are needed, including 
some unfinished tasks in correcting market distortions and perfecting govern-
mental functions toward the elimination of market failures. 

Market distortions still exist, for instance, in the grain markets of some 
provinces in central and northeast China and the cotton markets in Xinjiang in 
the northwest. Under the current system, state grain marketing enterprises are 
subsidized according to the quantities of their purchases and stocks. There is a 
tendency to overstate those amounts, and it is very difficult for the central gov-
ernment to monitor them. 

On the one hand, the government wants the state-owned enterprises (SOEs) 
to operate the same way as commercial companies in terms of efficiency and 
profit earnings, but on the other it asks them to fulfill some social functions 
(namely, provide welfare and social security) that are against market rules and 
usually lead to financial losses, which eventually need to be subsidized. The 
only way out of this dilemma is to restructure the state marketing sector and 
turn all SOEs into independent companies free of government intervention. To 
this end, three issues must be properly addressed in future reform moves: first, 
the need to establish a system with minimal and affordable budget requirements 
that provides basic financial support to farmers; second, the need to establish 
an efficient state reserve system with predictable and controllable budget out-
lays; and third, the need to find a proper solution to the problem of the huge 
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deficits of the state grain and cotton marketing enterprises accumulated in the 
past 10 years. The reform of the state grain marketing firms would require a re-
definition of the legal and market status of SOEs and their functions and of their 
relationship with the government, especially at the local level. They should be 
turned into fully independent enterprises that follow market rules. This reform 
can be realized by contracting commercial enterprises for each unit of purchase 
and stock keeping. 

A minimal price support system should be introduced and the support 
price designed in such a way that only farmers in the main producing areas (that 
is, the lowest production cost regions) could make use of it. These farmers spe-
cialize in grain production without any alternative sources of income, and that 
places them in a position where they have to sell their products immediately 
after the harvest, which is often the prime reason they receive poor prices. A 
system similar to the nonrecourse loan system practiced in the United States 
can be established in which farmers wil l be able to meet their short-term finan-
cial needs and maintain their right to withdraw their products from the state sup-
port system and sell them in the free market when the market price grows higher 
than the support price. 

To correct market failures, there is a need to look into the establishment 
and implementation of laws and regulations that would prevent malpractice by 
market participants, eliminate market manipulation, establish product standards 
and classifications, and enhance food safety. Measures to safeguard food safety 
are of utmost importance not only to protect people's health but also to enhance 
the competitiveness of Chinese farm products in the world market. Strict qual-
ity control is not an easy task due to the huge number of tiny smallholders, each 
with half a hectare of farmland on average. There are great difficulties in prod-
uct traceability, especially for vegetables and fruits. 

The other major area that needs deepening of reforms is public market 
services. Market information, particularly on prices, is of vital importance to 
traders and producers alike. With the rapid spread of modern information tech-
nology, the hardware of market information systems has improved significantly, 
but the processing and provision of the information flow need substantial gov-
ernment support. 

Further government support is required to improve the marketing facilities. 
Tens of thousands of wholesale and retail markets for farm products have been 
set up in large cities and small towns. The physical facilities at these markets 
have improved substantially, but many of them are still far from meeting the stan-
dards of modern wholesale markets. The largest problem is that the fees collected 
are usually too high due to a lack of public investment. Many of these markets 
are running as commercial enterprises and not as public service establishments, 
which inevitably has adverse impacts oh the trading of agricultural products. 

These issues are critical, and addressing them should be central to the de-
sign of the agenda for future Chinese agricultural marketing reforms. 



12 Market Reforms in Indian Agriculture: 
One Step Forward, Two Steps Back 

V. S. VYAS 

Agriculture is the single largest industry in India, employing nearly 58 percent 
of the workforce.1 It is the largest user of land and water resources. With a grow-
ing proportion of purchased inputs it has forged strong backward linkages with 
industry. Similarly, with the growth of agroprocessing in recent years, its for-
ward linkages are also becoming progressively strong. The Index of Industrial 
Production assigns a weight of 20 percent to agro-based industries, including 
textiles. The share of agriculture in international trade accounts for nearly 18 
percent of the country's total external trade. Finally, the share of agricultural 
products in the consumers' budget, nearly 54 percent, further contributes to the 
importance of this sector. Thus, changes in income, production, and produc-
tivity in agriculture are vital not only to the people directly dependent on this 
sector but also to the entire country.2 

At the beginning of the chapter I outline the agricultural context of India, 
then present an analysis of the existing agricultural policy regime followed by 
the impacts of this regime on growth and equity. The chapter concludes with 
suggestions on the directions that agricultural reforms, especially domestic mar-
keting reforms, ought to take. 

Initial Conditions 

Economic policies cannot be implemented in a vacuum. The important features 
of Indian agriculture that have a bearing on the content and pace of reforms 
include the agrarian structure, the production base, the support systems avail-
able, resource use and productivity, domestic demand, and external trade envi-

1. The data on the role of agriculture in the Indian economy are from the following sources: 
W D I , World Development Indicators, 2001; India, Ministry of Agriculture, Agricultural Statistics 
at a Glance, 2002; CMIE (2001), National Accounts Statistics, December. 

2. Unless otherwise mentioned, all data in the text of this chapter are from India, Ministry 
of Agriculture, Agricultural Statistics at a Glance, 2002. 
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ronment. A brief introduction to these aspects is necessary to understand the 
impacts of past policies as well as to suggest desirable directions for future 
reforms. 

The Agrarian Structure 

Agricultural production in India is accomplished on 105 million holdings. 
Nearly 72 percent are smallholdings of less than 2 hectare (ha), which ac-
counted for nearly one-third of India's cultivated area as of 1990-91. Holdings 
of 10 ha and above (in the large-sized holding category) account for less than 
18 percent of cultivated area. Due to demographic, legislative, and economic 
factors the area in smallholdings is progressively increasing and that of large 
holdings declining (Vyas 2002). Apart from the raising of crops, other agricul-
tural activities, such as dairy, animal husbandry, poultry, and fishery activities, 
are largely pursued either as supplementary activities on small farms or inde-
pendently in small-scale units (India, Planning Commission, 2002). Thus, any 
reform should recognize that Indian agriculture is essentially a small-scale agri-
culture in which large numbers of farmers have almost no marketable surplus. 

The Production Base 

With its continental size, India also has continental diversity in soils and cli-
mate. Around 51 percent of the total surface area of 328.7 million hectares (m 
ha) is the net sown area. The scope for extension of the arable land is virtually 
nonexistent. Even the current land base is weak and deteriorating, with nearly 
57 percent of land slightly or extremely degraded. Investment in land improve-
ment is grossly inadequate, and, as a result, little has been achieved in terms of 
land improvement (Chadha 2002). The same is true of water resources, which 
are unevenly distributed throughout the country, leading to floods in some 
areas and droughts in others. In many areas harnessing water resources and 
providing irrigation are preconditions for profitable agriculture. But achieve-
ments in irrigation are inadequate, still amounting to only about 68 percent of 
the irrigation potential, which is reckoned at nearly 140 m ha (India, Ministry 
of Finance, Economic Survey, 2000-2001). 

Support Systems 

The country has a highly developed institutional framework for agricultural re-
search, extension, marketing, and credit. However, these institutions, heavily 
reliant on state support and guided by state bureaucracies, are hardly account-
able to the service users. Although there are exceptions, the institutional sup-
port available to agricultural producers, especially the small farmers, is grossly 
inadequate. Some of the recent reform measures in agriculture, particularly in 
credit and marketing, sought to address the problems of support systems, but 
the agenda here is largely unfinished. 
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Resource Use and Productivity 

Because land and water resources are limited, their use is intensive. Nearly 
33 percent of the net cultivated area is sown more than once per year. Spurred 
by input subsidies, the share of purchased inputs is on the rise. The use of fer-
tilizers, for instance, increased from 67.5 kg/ha in 1990-91 to 101.2 kg/ha in 
2001-2 as net irrigated area increased from 34 percent in 1990-91 to 39 per-
cent in 1998-99. There was also significant growth in the use of pesticides and 
chemicals, farm machinery, and electric power. However, there has been no 
corresponding increase in productivity. Overall, the improvement in yield per 
hectare has slowed down in recent years, with the yields of practically all crops 
lower than those in several other Asian countries. 

Domestic Demand 

The number of undernourished people in India exceeds 208 million (FAO 2001). 
Foodgrain production is progressing at a rate lower than population growth, 
yet foodgrain stocks have been rising over the past five years, clearly hinting at 
distributional and access bottlenecks. The country is carrying a stock of over 
50 million tons, way above the buffer stock and the Public Distribution System 
(PDS) requirements. The main reason for slackness in the demand for cereals 
is rising prices, especially PDS issue prices for the poor. Inefficiencies in the 
PDS further exclude many potential consumers. 

In the case of noncereal food crops, such as sugar and edible oils, relative 
stagnation in production and large year-to-year variability constrain demand. 
Demand for commercial crops such as cotton and other fibers is directly linked 
with growth of industries that use them as raw materials. With the slackness in 
industrial growth in recent years, domestic demand for these crops is also facing 
a slack. Fluctuating production and poor quality further aggravate the situation. 

External Demand 

Indian agriculture primarily depends on its large domestic market. A large un-
saturated domestic market and low productivity, leading to poor competitive-
ness, constrain the external demand for agricultural produce. 

The Agricultural Policy Regime 

The agricultural policies in India evolved in the context of food scarcity and 
were influenced by a "closed economy" syndrome. They framed two basic ob-
jectives: (1) stimulating domestic food production and (2) controlling price 
increases in basic consumption goods. Over time, these objectives expanded 
to include, for instance, self-sufficiency in cereals and oilseeds in recent years. 
From the beginning of the planning era, in the early 1950s, foodgrain price con-
trol has been a cornerstone of the inflation strategy. 
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Until the late 1950s, agricultural policies and state interventions in the 
sector were of an ad hoc nature. It was only in the early 1960s that, faced with 
severe food shortages, a decision to increase the foodgrain supply by popular-
izing the "new technology"—high-yield varieties (HYV) of seed, chemical fer-
tilizers, and so on—was taken and the need for a comprehensive and coherent 
policy highlighted. 

In 1964, the Foodgrain Prices (Jha) Committee made comprehensive rec-
ommendations on different aspects of the price policy, including minimum 
support prices (MSPs), procurement prices, buffer stocks, the PDS, and con-
sumer issue prices. It also suggested an institutional set-up to implement these 
policies, the Agricultural Prices Commission (later renamed the Commission 
on Agricultural Costs and Prices, or CACP), to advise the government on price 
policies and related issues and the Food Corporation of India (FCI) to imple-
ment these decisions. The basic framework of agricultural price policies has 
remained more or less intact since then, with only a few minor changes. We wi l l 
briefly discuss some components of agricultural policies and how they were 
affected by the liberalization of agricultural marketing in the reform era. 

Input Subsidies 

Three major inputs, fertilizers, electric power, and irrigation water, account for 
the bulk of agricultural subsidies (Table 12.1). The subsidy on fertilizers was 
introduced in the mid-1970s to insulate domestic fertilizer prices in the face of 
a steep rise in international prices following the first oil crisis in 1973-74. Sub-
sidies on power and canal water, which are borne by the states, also came into 
existence and grew over time because the state governments could not, or would 
not, recover the costs of generating these inputs and providing them to agricul-
tural producers. 

The policy on input subsidies is predicated on the premise of "cheap in-
puts, cheap output." Because the bulk of the consumers are poor and food and 

TABLE 12.1 Major input subsidies in Indian agriculture, 1991-92 to 1995-96 (Rs. 10 million) 

Total 
subsidy 

Fertilizers 
Canal Total 

as a Fertilizers 
Canal Total percentage 

Years Imported Domestic Total Electricity irrigation subsidy AgGDP of AgGDP 

1991-92 130.0 350.0 480.0 588.9 310.9 1,379.8 16,231.7 8.50 
1992-93 99.6 514.0 613.6 733.5 342.0 1,689.1 18,453.6 9.15 
1993-94 60.0 380.0 440.0 896.6 388.0 1,724.6 20,632.2 8.36 
1994-95 116.6 407.5 524.1 1,094.1 450.2 2,068.4 23,915.9 8.65 
1995-96 193.5 430.0 623.5 1,360.6 525.3 2,509.4 25,561.3 9.82 

SOURCE : Acharya and Chaudhari (2001). 
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agricultural commodities account for a large part of their expenditures, a cheap 
food policy is advocated. At the same time, it is recognized that such a policy 
wi l l be ruinous for the producers unless they, too, are supported by subsidized 
inputs. Moreover, input subsidies are less discriminatory toward small farmers 
than are output subsidies, which would benefit only those who have large amounts 
of marketable surplus. Per hectare use of subsidized inputs such as fertilizers 
and irrigation is the same, i f not higher, on small farms than on larger farms. 

The basis of determining fertilizer subsidies has changed since 1977. Since 
then, the domestic producers of urea, the main fertilizer, have been allowed a 
retention price that is plant-specific. The measure of a fertilizer subsidy is the 
difference between the retention price and the price at the farm gate. Besides, 
the imported fertilizers are also subsidized. There is serious debate on the 
amount of subsidy going to inefficient fertilizer plants thanks to the retention 
price scheme. Several proposals have been made to bring down the amount of 
fertilizer subsidies, with little success. 

The second major input subsidy is the subsidy on power, calculated as the 
difference between the cost of generation and the cost of transmission of power 
and the tariff charged by the state-level electricity authorities for agricultural 
operations. Practically all states charge lower tariffs, by one-half to one-third, 
for agricultural use than for domestic, commercial, or industrial use. 

The third important input subsidy is that on canal water. Over time the sys-
tem has been less and less able to recoup the operation and maintenance (O&M) 
costs, let alone provide a return on the investment. In a highly competitive po-
litical context, the states are not willing to implement the reforms suggested, 
which are summarized in the report of the National Commission for Integrated 
Water Resources Development (India, Ministry of Water Resources, 1999b). 

From the figures for subsidies on fertilizers and power from India's Ministry 
of Finance (Economic Survey, various years) and estimates of the subsidies on 
canal irrigation from Acharya (2000a), it is clear not only that the subsidy bill 
for all three inputs is increasing but that it accounts for a progressively rising 
share in government revenues, the value of agricultural output, and GDP. 

Output Pricing 

India's agricultural price policy comprises four elements: (1) a minimum support 
price to be announced before the sowing season to assure the producers of cer-
tain commodities, mainly cereals, that the state wi l l purchase all the quantities 
offered for sale should the market price fall below the MSP in the postharvest 
period with higher production, thereby providing an incentive to adopt new tech-
nologies; (2) a procurement price at which the government agency would pro-
cure foodgrains from the producers; (3) a buffer stock to cushion the country 
from any large shortfall in domestic production of foodgrains; and (4) the PDS, 
which wil l distribute procured foodgrains to the poorest at an issue price lower 
than the prevailing market price. 
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This policy structure was introduced in the mid-1960s during the period 
of food shortages and served well the overarching objective of closing the gap 
between domestic foodgrain demand and production. It was an integrated sys-
tem suited to a food shortage economy that aimed at food security on the one 
hand and at sharing gains in productivity between the producers and the con-
sumers on the other. 

Over time, the system developed certain discrepancies. The distinction be-
tween the MSP and procurement prices was eliminated, and the state agreed to 
purchase all commodities offered for sale by the producers, for which the MSP 
was announced. A second set of distortions arose from the method of deter-
mining the MSP, which is now synonymous with procurement prices. Although 
CACP claims that several factors, including border prices, domestic demand, 
prices of competitive crops, agriculture's terms of trade, and so on, are taken 
into consideration, the cost of production has emerged as the main determining 
factor. Distortions of this figure are aggravated as the definition of the cost of 
production is enlarged to include not only the paid-out costs on purchased items, 
which are more like variable costs, but also the imputed value of several owned 
and fixed factors (for instance, owned land, owned capital, and family labor). 
Further, the list of commodities for which the MSP is announced has been pro-
gressively enlarged to include 24 items. There is actual procurement of much 
fewer commodities, and mainly in the surplus states, which erodes the credi-
bility of the government. In recent years the actual prices announced by the 
government for most of the commodities have been even higher than those rec-
ommended by CACP. 

Because the other plank of the policy, the PDS issue prices, are related to 
the MSP, there have been only two options available to policymakers of late due 
to rising MSPs: (1) raise the issue prices and/or (2) increase the level of food 
subsidies. Fiscal "discipline" coupled with a resource crunch has put the entire 
burden on the first option. The situation was further aggravated in 1997, when 
a decision was taken to divide those who were benefiting from the PDS into two 
categories, households below the poverty line (BPL) and households above the 
poverty line (APL). Foodgrain prices for the APL were brought closer to, and 
in many instances above, market prices. With the attendant complications of 
this division on an already inefficient PDS, this move drove most households 
outside the PDS. The net result was huge foodgrain stocks with the FCI, the 
principal operating arm for agricultural price policy. 

Removal of Restrictions on Agricultural Marketing 

Many of the features of domestic marketing policies were introduced with the 
objective of protecting farmers' or consumers' interests. Underlying many of 
the acts and regulations was a deep suspicion about the "exploitative" role of 
middlemen. In these changed circumstances, many of the pieces of legislation 
are proving dysfunctional, among which the most pernicious is the "zoning" 
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provision whereby sale of foodgrains outside a zone was prohibited. The pur-
pose was to "bottle up" the surplus region and facilitate state purchase of grains 
at a previously announced procurement price. In effect, zoning led to "balka-
nization" (i.e., excessive fragmentation) of the domestic market. Recent re-
forms include the abolition of zones, spurring the slow but sure growth of a huge 
unified market of continental size. 

The provision allowing the sale and purchase of farm produce only in reg-
ulated markets was another example of misplaced concern for the producers' 
welfare. Many states promulgated agricultural produce marketing acts and es-
tablished "regulated markets." This reform, introduced to regularize marketing 
and protect small producers from manipulation by traders, is now proving a 
constraint on the farmers. Similarly, the Essential Commodities Act was intro-
duced to protect consumers during times of acute scarcity, especially in food 
products, but is now a hindrance to organized marketing and increased private 
trade. Both these measures, and several others such as the levy on rice millers 
or sugar producers, have lost their relevance now and are counterproductive. 

Some of the more onerous pieces of legislation, such as that on zoning, 
have been removed and several others relaxed. For example, by a recent order 
the government has removed all restrictions on the purchase, stocking, and 
movement of specified commodities, which were earlier covered under the 
Essential Commodities Act. One of the southern states, Karnataka, has relaxed its 
Agricultural Produce Marketing Regulation Act and has allowed the National 
Dairy Development Board, an autonomous corporation, to establish and man-
age markets in fruits, vegetables, and flowers. Other states are following suit. 

Reforms in Support Systems 

An important area in which reforms are taking place is the organization and 
functioning of support systems that value the importance of efficient research, 
extension, credit, and marketing systems for small farm-dominated agriculture. 
Reforms in these supportive services have proceeded in two directions. First, 
the exclusive or even major reliance on the state for the provision of these ser-
vices was relaxed, and the cooperative sector was encouraged in the marketing 
and credit areas more decisively than in the prereform era. The private sector 
has also been strengthened, not only in its traditional activities of marketing and 
credit but also in areas such as research (e.g., seed research) and extension (e.g., 
veterinary services). Second, the promotional as well as the regulatory role of 
the state in providing these services to agriculture has been strengthened. For 
example, mandatory lending of 18 percent of all advances to agriculture by f i -
nancial institutions is a necessary step to provide enough credit to the small farm 
sector, which otherwise would have been subject to credit rationing (ECRC 
2001). Similarly, creation and maintenance of one of the largest research and 
extension systems in the world in the public domain has been part of the public 
policy to strengthen agriculture and small farm producers. 
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However, despite very elaborate legislation, large amounts of resources, and 
extensive implementing machinery, not all of these policies could attain their ob-
jectives. In the next section we wil l examine the effects of two sets of measures— 
input subsidies and output pricing—on agricultural growth and equity. 

An Assessment of Policy Impact 

Although the outcomes of agricultural policies can be assessed from several an-
gles, we wil l be looking at a few critical aspects, including growth and diversifi-
cation of agricultural production, factor productivity and farmers' incomes, rural 
poverty, and private trade. Admittedly, it is difficult to isolate the impact of any 
one policy on agricultural production, producers, consumers, or traders, because 
several developments in the domestic as well as the international spheres are tak-
ing place simultaneously. Besides, it is difficult to segregate short-term outcomes 
from the underlying trends. Nevertheless, some rough assessments can be made. 
The following review is confined to the experience of the past two decades. 

Growth and Diversification 

Two interesting trends can be observed in the growth rates of agricultural pro-
duction since the 1980s. On the one hand, the rate of growth of both food and 
nonfood crops decelerated in the 1990s compared to the 1980s, from 3.19 per-
cent to 1.73 percent per year. On the other, growth in production of plantation 
crops, horticultural crops, milk, and fish was generally higher in the 1990s com-
pared to the 1980s (Table 12.2). By the 1990s, production of major food crops, 
especially wheat, had plateaued in the states of Punjab and Haryana, where 
procurement is the greatest. It may be noted that wheat and rice are major ben-
eficiaries of the MSP system. Faster growth in noncereal food commodities was 
a response to the secular rise in income and the consequent changes in demand 
(Vyas 2002). Administered prices did not contribute to the diversification of 
agricultural activities. 

Growth in Productivity 

Total factor productivity (TFP) is the correct measure of impact on production, 
but there are serious methodological problems in estimating TFP in agriculture. 
Studies are few; the two best-known ones are those by Dholakia (1997) and Fan, 
Hazell, and Thorat (1999), which estimate a rise in TFP from the mid-1980s to 
the mid-1990s of around 2.5 percent per year.3 This was a period that witnessed 

3. The study by Dholakia, an extension of an earlier study (Dholakia and Dholakia 1993), 
compares TFP in the prereform years 1960-61 through 1985-86 with the postreform years 1985-86 
through 1995-96. The author estimates TFP for the first period at 0.59 and for the later period at 
2.45. In Fan, Zhang, and Zhang (2002) the index of TFP for 1985-86 is 128.48 (with 1970-71 = 
100), and that for 1994-95 is 151.80. 
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TABLE 12.2 Annual compound growth of crops, area, production, and productivity 
in India, 1980-81 to 2000-2001 (percent) 

Crop 

1980 -81 to 1989--90 1990--91 to 2000--2001 

Crop Area Production Yield Area Production Yield 

Rice and wheat 0.43 3.59 3.15 0.84 2.27 1.42 
Rice 0.41 3.62 3.19 0.63 1.79 1.16 
Wheat 0.47 3.57 3.10 1.21 3.04 1.81 

Coarse cereals -1.34 0.40 1.62 -1.84 0.06 1.65 
Pulses -0.09 1.52 1.61 -1.02 -0.58 0.27 
Total foodgrains -0.23 2.85 2.74 -0.20 1.66 1.34 
Nonfood crops 1.12 3.77 2.31 0.84 1.86 0.59 

Oilseeds -1.51 5.20 2.43 0.44 0.66 0.61 
Sugarcane 1.44 2.70 1.24 1.72 2.62 0.89 
Cotton -1.25 2.80 4.10 2.21 0.92 -1.26 

All crops 0.10 3.19 2.56 0.08 1.73 1.02 

SOURCE : India, Ministry of Finance, Economic Survey, 2001-2. 

a more or less uninterrupted run of good monsoon rains, except for 1986-87. In 
other words, weather was one of the explanations for the favorable TFP. There 
are no studies of TFP in Indian agriculture for the second half of the 1990s. 

A simpler alternative would be to study the input-output relationship. The 
figures given by national accounts on inputs, mainly the purchased inputs, and 
outputs of agriculture in constant and current prices suggest that the input-
output relationship remained more or less stable from 1993-94 to 1999-2000 
(Figure 12.1). Input data in this case do not include the contribution of land and 
labor. 

There has been a clear deceleration in the productivity of land. The annual 
compound growth of yield per ha decreased from 2.56 from 1980-81 to 
1989-90 to 1.02 percent per year from 1990-91 to 2000-2001 (India, Ministry 
of Finance, Economic Survey, 2002). It is important to note that in the con-
text of the overall slowdown in per hectare yield for all crops taken together, 
deceleration in the rate of growth of yield was sharper in the case of rice and 
wheat, crops that received all the policy attention under the MSP regime. 

Agricultural Incomes 

The income of agricultural producers is determined by total production on one 
hand and by the prices paid and received on the other. The ratio of the last two 
prices, defined as barter terms of trade, is bedeviled by several conceptual prob-
lems as well as difficulties in measurement. Despite these limitations, there is 
enough evidence to suggest that barter terms of trade during the 1990s moved 
in favor of agriculture (for detailed statewise, cropwise estimates of terms of trade, 
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F I G U R E 12.1 The value of Indian output and input at 1993-94 prices 
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SOURCE : India, CSO, various years. 

see Acharya 2000b). MSPs announced by the government played a positive role 
in improving agriculture's terms of trade. Equally important was the "deprotec-
tion" of industry and proper alignment of the exchange rate during this period. 

As agricultural production improved, the income terms of trade also im-
proved. From all indications, the incomes of the agricultural producers went up 
in the 1990s. According to one estimate, the index of farmers' income, with 
1981-82 as the base year, increased from 137.3 in 1990-91 to 143.6 in 1997-98 
(Misra 2004). But improvement in agricultural income was neither spread 
uniformly in all regions nor accrued to all categories of agricultural producers, 
with important wheat- and rice-growing states (especially Punjab, Haryana, and 
Andhra Pradesh) benefiting the most. 

The Impact on Poverty 

According to official estimates, the rural poverty ratio declined from 39.1 per-
cent in 1987-88 to 37.3 percent in 1993-94 and further to 27.1 percent in 
1999-2000. Although the comparability of the poverty figures is disputed for 
the years 1993-94 and 1999-2000, a steep fall in rural poverty during this pe-
riod is indisputable. 

Rural poverty is largely concentrated among the landless laborers and the 
marginal and small farmers (Chaudhari and Acharya 2001). However, there is 
no conclusive way to prove that the improvement of income at the sector level 
also made a dent on these segments of the rural poor. On the positive side were 
the falling prices of cereals in real terms, at least until 1993-94 (Zhou, Liu, and 
Perera 2001). Because the poor spend a large part of their consumption expen-
ditures on cereals, they should have benefited from this decline in prices. Fur-
ther, to the extent that the poor are able to take advantage of the PDS, they have 
gained in real terms, because the issue prices of the PDS were lower than the 
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market prices. Data based on the 1993-94 NSS (National Sample Survey) sug-
gest that the poor were taking greater advantage of the PDS compared to the 
nonpoor in practically all states in India (Chaudhari and Acharya 2001). 

Conditions in this regard seem to have deteriorated since 1993-94, with 
the prices of cereals rising faster than the general index of consumer prices. In 
the past few years, especially since 2000, the foodgrain issue prices of the PDS 
have also increased, entailing a distinct welfare loss to the poor. The situation 
was further aggravated by the fact that employment in agriculture was not ris-
ing commensurate with growth in the agricultural workforce (India, Planning 
Commission, 2002). This led to an increase in unemployment, greater "casu-
alization," and deterioration of the quality of employment for the landless la-
borers (Bhalla 2002). 

The Impact on Private Trade 

India has a fairly well-developed market structure, although there are imperfect 
monopsonic and monopolistic markets for coarse cereals and "minor" crops 
in the remote and inaccessible areas. The agricultural policies pursued in the 
country, instead of strengthening private trade, contributed to making them less 
effective. The virtual monopoly of the FCI in the procurement of rice and wheat 
in the surplus regions limited the scope for private trade. The high procurement 
prices led to high wholesale prices, which were rising faster than the retail 
prices and thus squeezing the margin of the retail traders. Large stocks with the 
FCI posed a threat to private traders and created uncertainty on the supply side. 
Periodic releases from FCI stocks at subsidized prices had a further depressing 
effect on private trade (Chand 2002). 

To conclude, the agricultural policies directly or indirectly resulted in the 
improvement of agricultural incomes, mainly due to the favorable terms of trade 
rather than an improvement in productivity. The impacts of these policies on 
the rural poor, the landless, and the marginal farmers, as well as on the envi-
ronment for private trade, especially for the retail trade, appear to have been 
negative. 

Lacunae and Gaps 

I f the reforms in agriculture did not yield the desired results, it was due partly 
to the speed and partly to the nature of the reforms (Vyas 2001). In the sequence 
of reforms, agriculture was given low priority. The major reasons for a hesitant 
approach to agricultural reforms were the overwhelming concern for food se-
curity and the "closed economy" approach to policymaking. It was not consid-
ered prudent to depend on foreign sources for foodgrains, partly because of 
the bitter memory of the food shortages in the country and partly because 
of the dependence of a large portion of workforce on grain production for their 
livelihood. The "scarcity syndrome" had influenced policymaking in agriculture 
from the beginning, and these considerations continue to exert a strong influ-
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ence. This also explains the more than enthusiastic response to the technology 
centering on HYV seeds, which became the dominant paradigm for agri-
cultural policy in the country in the 1960s and 1970s. The policy regime based 
on input subsidies and MSP-procurement-PDS was put in place to provide in-
centives for self-sufficiency in food production and at the same time protect the 
vulnerable sections of the population from any sharp rise in market prices. Both 
these objectives were fulfilled to a large extent, albeit with several distortions 
that make this policy package dysfunctional. 

Input Subsidies 

The main justification for the policy of input subsidies was that it would enhance 
production and productivity and make subsidies useless. This has not happened 
because, even as the use of subsidized inputs is spreading, productivity growth 
is decelerating. So productivity considerations are no longer a valid rationale 
because the effects have been just the opposite. Subsidizing certain fertilizers 
led to the excess of chemicals in the soil and to environmental decay in some 
areas. The irrigation subsidy resulted in excessive use of water and to water-
logging and salinity. Cheap power encouraged indiscriminate use of power in 
lifting water, thus leading to unsustainable exploitation of groundwater. Subsi-
dized inputs of water made farmers indifferent to the need to economize on its use. 

The implicit justification for subsidizing inputs is to give income support 
to agricultural producers because output prices are kept deliberately low. In the 
first place, administered prices and subsidies are not the correct vehicles to 
transfer income because they create and strengthen political lobbies. In any 
event, because the output prices are continuously increasing, subsidizing inputs 
has lost its rationale even on the basis of income considerations. Rather, input sub-
sidies have created larger income inequalities. In particular, subsidized irriga-
tion discriminates against the dry areas. Even within the irrigated areas, farmers 
using canal water for irrigation are favored, while those using groundwater 
irrigation are discriminated against. Part of the subsidies are going to inefficient 
input producers (fertilizer plants) and suppliers (canal authorities and electric-
ity boards) who have vested interests in perpetuating subsidies and concealing 
inefficiencies in the production and supply of inputs. 

The share of subsidized inputs increases with growth in production, lead-
ing to a vicious circle in which the greater the production, the higher the subsi-
dies. Subsidies also take away the incentive for improving productivity, because 
they provide an easier way to augment incomes. The worst consequence of 
these subsidies is that they are "crowding out" investment in research and rural 
infrastructure. Fiscal constraints of the central government as well as the 
states make sure that the huge outflow of resources for subsidies is at the cost 
of investment in agriculture and rural areas. The share of public investment in 
agriculture is on the slide, and its harmful effects are compounded because pri-
vate investment is not able to compensate for the decline in public investment. 
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Minimum Support Prices 

Much greater distortions have been introduced by the MSP regime, for which 
different justifications have been provided. In recent times, the dominant ra-
tionale has been the assurance of "fair" income for producers, that is, producers 
with marketable surpluses. 

Administered prices are an inefficient way to transfer income. In this case, 
income is determined by the coverage of crops under MSP and the regions and 
farms that produce and market these crops. The MSP regime has favored some 
regions at the cost of others. Even in the favored regions, it has been beneficial 
in proportion to the marketed surplus of the commodities, thus increasing re-
gional as well as interfarm inequality. A negative effect has been the increase 
in the prices of foodgrains for the poor farmers as well as the PDS subscribers 
because of higher issue prices. More important, these policies have clouded the 
main function of prices as signals for resource allocation. Although CACP claims 
that it takes into account the prospective demand for various commodities when 
fixing the MSP, in practice this has amounted to protection of the incomes of 
the cereal producers, notwithstanding the declining demand for these crops. The 
policy has led to huge foodgrain stocks, which are difficult to dispose of, and 
prioritizing cereals and few other crops as key to food security has gotten in 
the way of diversification of agriculture. Besides, there is no evidence to suggest 
that the productivity in the crops covered by MSPs has increased. The main ben-
efit of the MSP regime, when it is properly implemented, has been its salutary 
effect on the market-induced price risks for producers of certain crops in cer-
tain regions. The key issue, therefore, is the need to look for more efficient ways 
of protecting farmers from severe price fluctuations without introducing dis-
tortions and inequity in the system. 

It is indeed a strange situation. The surplus farmers and their spokespersons 
are asking for and actually receiving progressively increasing input subsidies 
and higher procurement prices on the grounds of rising costs of production, 
while the attempts to curtail subsidies are mainly directed at raising the issue 
prices of the grains released through the PDS. The net result is that the expected 
off-take from the PDS is declining and the stocks are rising at an unsustainable 
level. The time has come to seriously think about dismantling the "high-cost, 
high-subsidy" regime, which is not only not contributing to the increase in 
productivity but also eating into the vital parts of the agricultural economy by 
diverting resources from rural investment. 

The Way Ahead 

My introductory remarks suggested four major handicaps faced by Indian 
agriculture, including the preponderance of low-value agriculture, the low cost-
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benefit ratio, the inefficient use of natural resources, and excessive government 
interventions and deterioration in the self-help institutions. Future policy ini-
tiatives and reforms must address these interrelated problems in Indian agri-
culture, which must be transformed into a high-value, efficient enterprise that 
ensures judicious use of land and water resources with strong institutional 
underpinnings. These objectives have to be achieved in the context of a small 
farm agriculture functioning in a democratic, multiparty political system. It 
would be simplistic to assume that the problems of growth and equity could be 
resolved by policy initiatives alone. Nevertheless, economic policies have an 
important role, and i f used judiciously can supplement or support technological 
and institutional developments. We wil l focus on three major areas in which re-
forms are urgently needed: (1) policy on input subsidies; (2) policies addressed 
to MSP, procurement, and the PDS; and (3) measures for liberalizing the market. 

Input Subsidies 

A policy of subsidizing inputs can be justified under the following conditions: 

• I f the introduction of a new input warrants the sharing of risks by the state. 
• I f the use of subsidized inputs ensures continuous increase in productivity 

that is shared by both producers and consumers. 
• When subsidizing inputs is the only way to transfer income to poor 

producers. 
• In the case of heavily traded products, where trading partners are resort-

ing to overt or covert subsidization and there is no other means of redress. 

Close scrutiny of the functioning of the farm subsidy regime suggests that 
none of the arguments for input subsidization apply today. Modern inputs such 
as fertilizers or electric power have been used for decades now, so one rationale 
for subsidies, that is, providing encouragement to adopt a new technology, has 
become irrelevant. The available evidence suggests that the phase of improve-
ment in productivity and its sharing between the producers and consumers is 
already over. Productivity growth is decelerating, and the real prices of food-
grains are growing faster than the index of consumer prices. I f it is true that some 
of the trading partners, particularly the OECD (Organisation for Economic Co-
operation and Development) countries, are discriminating against the devel-
oping countries' exports, the solution is to build coalitions of similarly placed 
economies and strengthen the WTO dispute mechanism. 

A beginning could be made by dismantling the fertilizer subsidy. No re-
form in fertilizer pricing is possible without reforms at the industry level. Among 
various suggestions for reforming this sector, those offered by the Expenditure 
Commission, which recommended replacement of the existing retention price 
system in a phased manner, are more practical. As expected, these suggestions 
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have not found favor with the fertilizer industry or with the government, which 
is unwilling to face the powerful farm lobby clamoring for increases in the farm 
gate prices once the fertilizer subsidy is eliminated. 

There is a growing consensus on removing subsidies after reforming the 
power sector. Moves include unbundling and corporatizing state electricity 
boards, setting up regulatory commissions, privatizing electricity distribution 
in some parts of the country, and removing cross-subsidization in a phased 
manner. A number of states have started acting on these measures, but so far 
perceptible results are not forthcoming (Kannan and Pillai 2002). The Achilles' 
heel of power reform is the inefficiency of power generation along with huge 
transmission losses. Unless these are remedied, it would be difficult to remove 
power subsidies for agricultural purposes, no matter how strong the case for 
removal of subsidies. 

While there have been some thoughts on removing fertilizer and power 
subsidies but not much action, the removal of subsidies on canal water has not 
attracted any serious attention from policymakers. Like other subsidized inputs, 
canal water is also managed in a grossly inefficient way. The need to strengthen 
the administration and systems for water delivery has been emphasized by sev-
eral authorities, the latest of which was the National Commission for Integrated 
Water Resources Development, headed by S. R. Hashim. In some states attempts 
are being made to resolve the problem by organizing water users' associations 
and entrusting them with the responsibility of O & M as well as the collection of 
water fees. The involvement of consumers in both water and power distribution 
is a promising approach. 

A determined move needs to be made to dismantle the subsidy regime in 
agriculture, because the Indian system has grown addicted to subsidies. Also, 
the states rather than the central government must take the lead role in the case 
of irrigation and power subsidies. Action is needed to enable a "retreat without 
disarray." None of the suggestions that follow wil l be easy to implement, but 
continuing with the same regime wi l l make future tasks even more difficult. 

Agricultural Price Policy 

The objectives of Indian price policies have been multiple and often conflicting. 
Following are some considerations for forging a new price policy regime. 

• A modified MSP may need to continue as assurance against recouping 
the variable costs of production and the imputed value of family labor. It 
should be restricted to a few important commodities, including crops for 
which technological breakthroughs are imminent and those grown in high-
risk environments. In these cases, MSPs should be treated as a transient 
measure to be used until India is able to evolve a viable crop insurance 
and/or forward trade program. Action in both these directions should be 
accelerated. 



Market Reforms in Indian Agriculture 279 

• The objective of risk minimization should be achieved by first declaring a 
price band with upper and lower limits beyond which there should be state 
intervention. A certain percentage, say 20 percent above or below the 
moving average of prices of a selected commodity for the past seven years, 
could be taken as the band's boundaries. I f the prices go above or below, 
states should organize open market operations by buying or selling grains 
in the domestic as well as foreign markets. Such an operation should be 
mounted in conjunction with fiscal, monetary, and trade measures. 

• Given the magnitude of procurement operations to keep public stocks and 
meet PDS requirements, as well as difficulties in obtaining required quan-
tities of foodgrains on short notice from the international market, keeping 
a "buffer stock" in foreign exchange is not an efficient solution (Chand 
2002). In view of the huge transport and storage costs entailed in a cen-
tralized operation for a country as large and diverse as India, the PDS 
should be made a primary responsibility of the states. In fact, states should 
be put in charge of public distribution, and functions should be delegated 
further to the lower tiers of the Panchayati Raj system.4 In order to en-
courage this development, the central government should pass on the money 
saved from the centralized operations of procurement and public distribu-
tion to the states. Further, the food credit facilities should also be made 
available to the states. FCI might curtail its procurement operations to the 
limit of the buffer stocks and facilitate the interstate and international mar-
keting operations of state-level agencies.5 

• There should be greater coordination between the pricing and trade poli-
cies. The current spectacle of export of certain commodities at one point 
of time and import of the same commodities at a loss (to meet domestic 
demand) only after a few months wi l l be repeated more often i f trade and 
pricing policies are not coordinated properly. 

• CACP should take a more comprehensive view of the agricultural economy 
of the country and the developments taking place at the international level 
and should advise the government accordingly. 

Apart from drastic reforms in input pricing, MSPs, procurement, and PDS 
policies, there are other irritants that need to be removed to complete the reform 
agenda in agriculture (India, Planning Commission, 2001a). These would in-
clude amending the Essential Commodities Act to make it an emergency pro-
vision for a limited period of time, enacting a central measure to ban controls 

4. A Panchayati Raj is the grassroots unit of government in a decentralized form of government. 
5. The High Power Foodgrains (Sen) Committee endorses the idea of decentralization of 

procurement and PDS operations at the state level, but gives the FCI a pivotal role. By contrast, we 
have proposed that the primary role be assigned to the states, with the FCI playing a facilitating 
role, except in the maintenance of the buffer stock. 
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on movement between states, phasing out all levies and monopoly purchases, 
removing licensing and control measures and dereserving agro-based and food 
processing industries, meeting domestic shortages by means of adequate im-
ports rather than by imposing export controls, decontrolling sugar and also 
removing it from the PDS, removing all restrictions on export of agricultural 
products, and removing restrictions on agricultural marketing under Agricul-
tural Markets Regulation Acts in different states. The arbitrary levies and sur-
charges imposed by various states also need a closer look. 

The Sequencing and Process of Reforms 

Although it may be possible to build consensus on domestic market reforms 
among academics and even among policymakers, it would require support from 
a much larger section of the population to administer these reforms. This takes 
us into the realm of political economy. 

Indian polity has three important features: it is a functioning democracy 
in which consensus has to be built to ensure acceptance of any major reform, 
it comprises multiparty states characterized by competitive politics, and it is a 
federal state in which agriculture comes under the purview of the constituent 
states. The central government as well as the several states are governed by 
coalitions of varied colors and hues, so reforms have to be gradual. Historical 
experiences of "big bang" reform processes have not been very reassuring. 

Another factor impinging on the success of reforms is that past policies 
have created groups with vested interests who may feel threatened by radical 
changes. Clearly, reform cannot be achieved by state decree, and its success wi l l 
hinge on building alliances and educating people, especially opinion makers, 
and forging alliances with those who are likely to benefit from the changes. 

Much depends on the sequencing of reforms. Before attempting to correct 
a major market distortion introduced by input subsidies, the elimination of in-
efficiency in production and delivery of inputs and services have to be ensured. 
In a situation in which a large part of fertilizer production is accomplished by 
inefficient producers protected by a regime of "retention prices," the case for 
reduction of the fertilizer subsidies given to the agricultural producers is con-
siderably weakened. Similarly, a heavily staffed power sector notorious for large 
transmission losses would find it difficult to present a convincing case for elim-
ination of power subsidies. The same would be true for cost recovery for irriga-
tion water, where again a bloated bureaucracy and inefficiencies in conveyance 
inhibit any move to raise water rates. Therefore, a case for eliminating subsidies 
on inputs wi l l become more convincing i f a beginning is made toward reform-
ing the input-supplying institutions and arrangements. 

In the case of MSPs, an alternative safety valve in terms of crop insurance 
and/or forward marketing has to be put in place to build a convincing case for 
progressively dismantling the present regime. Apart from the "rent" element 
in the present system of support prices, MSPs do provide a cushion against 
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market-induced risks to the agricultural producers, at least to foodgrains pro-
ducers. A superior alternative means to minimize risks should be a precursor of 
any major reform in this area. 

Decentralization of the PDS is heavily constrained by the budgetary posi-
tion of the states, and the least the central government should do is to transfer 
all subsidies, overt and covert, entailed in the present centralized system to the 
states. This together with the continuation of a buffer stock by the central gov-
ernment and assurance that it wi l l be the "lender of last resort" would allay the 
fears of the states about taking up this additional responsibility. 

Reforms in agriculture, as in other economic spheres, should also have 
positive connotations. Apart from ensuring efficiency gains to the economy, 
they should directly and explicitly benefit those who have been denied the fruits 
of development. In the Indian context, the small and marginal farmers are one 
such important group. With proper institutional support, a larger number of them 
can be made viable. This would require reforms in the institutions dealing with 
research, extension, credit, and marketing, and such reforms should be designed 
to be congruent with their recipient systems. Reform in the supportive institu-
tions is as important as market reforms. 

Summary and Conclusion 

The time has come to take a serious look at the scope, instruments, and insti-
tutions of Indian agricultural pricing policy. The main ingredients of a market 
reform agenda in agriculture should include the following: 

• Establishing the principle of cost recovery in agricultural inputs and phas-
ing out input subsidies by placing a "cap" on existing subsidies while an-
nouncing a time-bound program of phasing out and assuring the efficient 
operation of input-supplying agencies. 

• Thoroughly revising the agricultural price support system by curtailing the 
scope of MSPs to the protection of variable costs for a few commodities 
in selected regions, and placing a greater emphasis on crop insurance and 
forward markets. 

• Carrying out procurement operations on commercial lines by decentraliz-
ing and debureaucratizing the FCI and involving the states and the lower 
tiers of Panchayati Raj institutions in the public distribution of foodgrains. 

• Dovetailing price and trade policies in an effective manner. 
• Accelerating the process of liberalization in agricultural marketing and 

removing bureaucratic hurdles. 

I have suggested that the success of reforms wil l largely depend on the 
process and sequencing of those reforms. Keeping in view the ground realities 
in India, the approach has to be driven by consensus rather than relying on state 
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fiat. The benefits of reforms have to be established and superior alternatives pro-
vided before dismantling the current regime of high input subsidies and high 
MSPs. Finally, the disadvantaged segments of agricultural producers—the small 
farmers, of whom a large number are potentially viable—should be supported 
by institutions responsible for research, extension, credit, and marketing to en-
able them to benefit from economic reforms. 



13 Gains from Trade Reform: The Likely Impact of 
China's WTO Accession on Its Agriculture 

JIKUN HUANG AND SCOTT ROZELLE 

Decollectivization, price increases, and the relaxation of local trade restrictions 
on most agricultural products were the main drivers for the take-off of China's 
agricultural economy from 1978 to 1984. Although agricultural growth decel-
erated after 1985 following the one-time efficiency gains from decollectiviza-
tion, the country has still enjoyed agricultural growth rates that have outpaced 
its rise in population. In fact, expanding supplies and increased liberalization 
have pushed real agricultural prices to their lowest levels in history (Park et al. 
2002). Still, new opportunities in the off-farm sectors have allowed farm families 
to shift part of their household labor out of agriculture and into higher-paying 
off-farm jobs. However, even though China's record in the rural economy is 
stellar, there are still large numbers of people—over 100 million, according to 
World Bank (2000a) estimates—who are poor and vulnerable to even relatively 
minor income shocks. Agriculture was at the center of discussion of China's en-
try into the World Trade Organization (WTO), partly because of its vulnerability 
and partly due to its importance in the political economy of a number of devel-
oped nations. However, despite being a central concern for China's policy-
makers as well as the negotiators from other countries, the likely shifts in China's 
future agricultural policy and its impacts are not clear to all. Debates in this area 
remain unresolved, with some arguing that the impact of China's joining the 
WTO on its agriculture wil l be extensive, adversely affecting hundreds of mil-
lions of farmers (Li , Zhai, and Wang 1999; Carter and Estrin 2001). Others be-
lieve that, despite some severe effects in specific areas, the overall impact on 
agriculture wi l l be modest (Anderson and Peng 1998). In part, the confusion 
about the ultimate impact of WTO membership can be traced to a general lack 
of understanding of the policy changes that may be induced by China's WTO 
accession (Martin 2001). The lack of clarity of the debate can also be traced to 
a lack of understanding of the fundamental facts about the nature of distortions 
in China's agriculture on the eve of its entry into the WTO. 

The authors thank research assistants Yuping Xie and Min Chang. 
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The objective of our chapter is to contribute to the empirically based lit-
erature on the likely effects of China's accession to the WTO on its agriculture. 
We begin with a brief review of reform in the trade policy and its impacts. Next 
we present an estimation of remaining distortions in the agricultural sector and 
discuss how these distortions should be expected to change as China imple-
ments its WTO obligations and gains access (or not) to the promises made to it. 
This is followed by an examination of the WTO effects away from the border, 
the transmission of price shocks throughout the economy, and the impact of 
China's WTO accession on certain groups of farmers in different regions. The 
conclusion discusses the implications of our findings. 

Major Reforms in Trade-Related Policies 

Exchange Rate Policy 

Before economic reform, China adopted a state-monopolized unified system of 
foreign exchange management to support the nation's import substitution in-
dustrialization strategy (Lardy 1995). In 1979, with the implementation of eco-
nomic reform, China introduced the foreign exchange retention system, under 
which enterprises and local governments were able to retain a certain proportion 
of the exchange that they earned through exports. In 1988, additional reforms 
were made, one of which allowed local governments and enterprises to control 
and use all the foreign exchange they earned as long as they complied with state 
regulations. While the implications were wide-ranging, the policy shifts pro-
vided strong incentives for local leaders to encourage exports. 

From the 1980s until the early 1990s, exchange rate management was 
controlled by a two-tier foreign exchange rate system. The official rate was set 
by policy, and another rate was set by a swap center where those units with ex-
tra foreign currency could exchange it with those units that needed additional 
allotments. The foreign exchange rate in the swap center was based mostly on 
supply and demand forces. The swap rate was about 20 percent higher than the 
official rate in the mid-1980s and 75 percent higher in the late 1980s. When 
China's leaders devalued the official rate by more than 40 percent in the early 
1990s, the gap between the swap and officials rates fell to 25 percent. 

Then, in 1994, China unified the official exchange rate and the swap mar-
ket exchange rate and adopted a single-currency, managed exchange rate system 
that was supposed to be managed at a rate consistent with supply and demand. 
As a result, the exchange rate was effectively devalued from the official exchange 
rate of 5.76 yuan per U.S. dollar in 1993 to the managed floating market ex-
change rate of 8.61 yuan per U.S. dollar in 1994, a steep one-step devaluation 
of more than 50 percent. In December 1996, after the currency stabilized at that 
rate, the yuan became convertible on China's current account. From 1979 to the 
mid-1990s, the real exchange rate depreciated by about 400 percent (IMF 2002). 
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Since 1996, the black market or unofficial secondary markets for foreign ex-
change have moved closely with the official exchange rates and stayed remark-
ably constant. 

The impacts of the devaluation of its currency on China's trade are sub-
stantial. Foreign reserves rose from U.S.$28.6 billion in 1990 to $73.6 billion 
in 1995 and reached $166.5 billion by 2000 (China, Ministry of Foreign Trade 
and Economic Cooperation, 2002). Since 1996, China has been the second 
largest foreign reserve holder (just behind Japan) in the world. The country's 
agricultural trade (both imports and exports) nearly tripled from 1980 to 1995 
and continued to grow after 1995 (China, Ministry of Foreign Trade and Eco-
nomic Cooperation, 1990, 2002). Exports have risen faster than imports. 

Trade Policy 

The changes in the exchange rate system occurred at the same time that China 
began to liberalize its international trading system. Moves to relax the rights of 
access to import and export markets were matched by actions to reduce the taxes 
that had been assessed at the border since the mid-1980s, particularly in the 
1990s. The simple average agricultural import tariff fell from 42.2 percent in 
1992 to 23.6 percent in 1998 and to 21 percent in 2001 (China, Ministry of For-
eign Trade and Economic Cooperation, 1999,2002). In its WTO accession, China 
agreed to further lower the agricultural tariff to 17 percent by 2004. 

Despite the real, and in some areas rapid, reforms, the control of a set of 
commodities considered of national strategic importance, such as rice, wheat, 
and maize, remains with policymakers to a much larger extent (Huang and 
Rozelle 2002b). Although the import tariff rate has been low, prior to WTO ac-
cession China's leaders did not allow the import of grain except by those 
agencies and enterprises that hold licenses and import quotas. When traders 
bring in grain specified within the quota, the tariff rate is only about 3 percent, 
while the tariff rate for grain brought in above quota has been as high as 114 
percent. No above-quota grain has entered China, however, because in the case 
of grain trade, imports have to be arranged by state traders. For the entire re-
form period, China National Cereals, Oils, and Foodstuffs Import and Export 
Corporation (COFCO) has been the nation's single-desk state trading company 
for grain and edible oils. 

However, COFCO itself has undergone a series of reforms. Specifically, 
since the late 1990s officials have tried to streamline importing procedures by 
commercializing COFCO and decanalizing the trade of a number of commodi-
ties. For example, soybeans have been completely liberalized, with a single tar-
iff management scheme. The effective tariff rate on soybean imports has been 
only 3 percent since 1999. For the trade of rice, wheat, and maize managed 
under the tariff rate quota (TRQ) regime, WTO obligations not only forced 
COFCO to gradually phase out its monopoly power but were instrumental in the 
introduction of competition in grain trade among domestic SOEs (state-owned 
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enterprises). For example, in the case of rice and maize, the Jilin Grain Group 
Import and Export Company (JGIEC), a provincial level of STE (state trading 
enterprise) established in April 2001, has taken over the import and export re-
sponsibilities of COFCO for most maize and rice exports from northeast China. 
The establishment of JGIEC marked an end of the complete monopoly of 
COFCO in China's grain trade. Moreover, within the COFCO network (COFCO 
has branches in each province and in key municipalities), competition has been 
introduced. Better incentives were given to managers and branch officials to 
increase their attention to the activities that affect profitability. Also, an agency 
system has been imposed to implement a payment-for-services policy. 

China also has had a policy to subsidize certain agricultural commodities 
from time to time. For example, it used export subsidies in the years prior to its 
WTO accession to increase exports of two commodities, maize (about 30 per-
cent of freight on board, or FOB) and cotton (10 percent of FOB). But China 
has committed to phase out its export subsidies after joining the WTO. 

Trade-Related Policies 

China has effectively used its taxation policy to protect its agriculture. Based 
on production cost data, we estimate the average agricultural tax at about 6 per-
cent at farm gate.1 For traders who purchase agricultural products from farmers 
and resell them at a downstream wholesale market, the value added tax (VAT) 
is then assessed, but the trader owes only the tax on the amount of the market-
ing margin, or the difference between the procurement price and the sale price. 
Recent fieldwork for a grain study found that the marketing margins are be-
tween 1 and 10 percent. Taking an average of 5 percent, the tax rate on domes-
tic agricultural goods after the farm gate is less than 1 percent (5 percent of 17 
percent = 0.85 percent). Some scholars in China have also pointed out that be-
cause part of the value of agricultural commodity production uses inputs on 
which the VAT has been assessed, the "real" tax rate on agricultural com-
modities is actually higher. This adds 2 to 4 percentage points (15 percent VAT 
times the share of the inputs that were taxed—about 10 to 30 percent— 
depending on the commodity, the technology, and the region of production). 
Adding all these together with the total tax at the farm level results in a total 
agricultural tax of about 10 percent (6 percent + 3 percent + 1 percent). National 
regulations require imported goods that are not for immediate reexport to be 
assessed for the VAT. Although there are varying rates, the typical VAT ranges 
from 13 to 17 percent. Therefore, the current tax system can provide some of 
China's farmers with up to 7 percent protection. 

1. Using production cost data, we estimate that the crop sector was taxed at about 3 percent 
of total output values for sugar, 4 percent for cotton, 4.5 percent for grain and oil crops, and 5-10 
percent for horticultural crops at the farm level in 2001. Using shares of outputs as weights to es-
timate the average tax rate, we get a rate of about 6 percent for the agricultural tax at the farm gate. 
Some scholars argue that these figures might overestimate the agricultural tax, because part of this 
tax is on land. 
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China has been using a tax rebate policy for its exports. The rebate rates 
range from 13 percent to 17 percent for nearly all commodities exported, in-
cluding agricultural products. Prior to its accession to the WTO, China had sub-
sidized maize and cotton exports. China has also been providing substantial 
subsidies to the state grain bureau for domestic grain procurement and market-
ing since the mid-1990s (Nyberg and Rozelle 1999). Because many of the gains 
from traditional trade reforms have been realized, Huang and Rozelle (2002b) 
show that gains from the nontraditional sources of trade liberalization or pro-
tection may be as important as those that come from traditional trade reform. 

After China joined the WTO at the end of 2001, a bold reform policy on 
the grain sector was proposed to completely liberalize the domestic grain mar-
keting system and phase out the planned government grain procurement regime. 
Under this reform, the savings of billions of yuan that have been used to subsi-
dize the state grain bureau's grain procurement wi l l be used to pay direct sub-
sidies to farmers under an income transfer program, which signals a historical 
turning point of China's agricultural policy in moving from taxing to subsidiz-
ing regimes. This reform was first implemented in Auhui province in 2002 and 
expanded to Jilin, Henan, Hubei, Hunan, Jiangsu, and Zhejiang in 2003. It was 
expected that within two to three years, the direct income transfer program 
would be implemented throughout China—and it has been. 

Impacts of Trade and Trade-Related Policy Reforms 

The experience of China's agricultural tariff and foreign exchange policies i l -
lustrates the dramatic changes that China has experienced in the past two decades. 
In the late 1970s and early 1980s, the domestic wholesale prices of China's four 
major commodities, converted at the official exchange rate, all far exceeded the 
world prices (measured at China's border and presented in Table 13.1). How-
ever, over the next two decades, the protection rate on rice became negative and 
that on wheat, maize, and soybeans fell to around 20-30 percent. 

Falling protection and changes in international trade and domestic market-
ing policies have resulted in dramatically shifting trade patterns. Disaggregated, 
crop-specific trade trends show that exports and imports are increasingly mov-
ing in a direction that is more consistent with China's comparative advantage. 
For example, the proportion of grain exports, which was around 20 percent of 
total agricultural exports in the 1990s, is less than half of what it was in the early 
1980s (Huang and Chen 1999). By the late 1990s, horticultural products and 
animal and aquatic products accounted for about 80 percent of agricultural 
exports. These trends are even more evident when reorganizing the trade data, 
grouping them on the basis of factor intensity (Table 13.2). 

The net exports of land-intensive bulk commodities, such as grains, oil-
seeds, and sugar crops, have fallen, while exports of higher-valued, more labor-
intensive products, such as horticultural and animal (including aquaculture) 
products have risen. 



288 Jikun Huang and Scott Rozelle 

TABLE 13.1 Changes in the NPRs of China's major agricultural 

commodities, 1978-2001 

Rice Wheat Maize Soybeans 

1978-79 10 89 92 40 

1980-84 9 58 46 44 

1985-89 -A 52 37 39 

1990-94 -7 30 12 26 

1995-99 -7 22 26 26 

2000-2001 -2 18 26 19 

SOURCE: Authors' calculations. 

NOTE: Border prices are average prices of exports (rice and sometimes maize) or imports 
(wheat, soybeans, and sometimes maize) for the varieties that are comparable with do-
mestic grains. Official exchange rates are used in the case of border prices. 

TABLE 13.2 China's agricultural trade, by factor intensity, 1985-97 

Labor- or 

Land-intensive products Labor-intensive products capital-intensive products 

Value Share Value Share Value Share 

Year (U.S.S million) (percent) (U.S.S million) (percent) (U.S.S million) (percent) 

Agricultural exports 

1985 2,119 36.4 2,199 37.8 1,497 25.7 

1990 1,689 17.7 4,971 52.1 2,881 30.2 

1995 875 6.0 7,095 48.4 6,704 45.7 

1997 2,158 14.1 6,538 42.6 6,642 43.3 

Agricultural imports 

1985 1,072 43.8 680 27.8 695 28.4 

1990 4,032 71.9 642 11.5 935 16.7 

1995 6,575 54.5 3,278 27.2 2,216 18.4 

1997 4,644 47.3 2,179 22.2 2,987 30.5 

SOURCE : Huang and Chen (1999). 

From this discussion, three things become clear. First, distortions have de-
clined significantly in the past 20 years. The current episode of policy reform 
that has accompanied China's accession to the WTO should therefore be con-
sidered an extension of past efforts. Second, much of the fall in protection has 
come from the decentralization of authority and the relaxing of licensing pro-
cedures for some crops (e.g., moving oil and oilseed imports away from state 
trading firms), devaluation of domestic currency, reduction of the scope of non-
tariff barriers, relaxation of real tariff rates at the border, and changing quotas 
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(Huang and Chen 1999). Third, China's agricultural policy has entered a new 
era, shifting from taxing agriculture to subsidizing farmers. While the policy 
has widely gained support from both central and local governments, concerns 
have also been raised about the efficiency of public spending and the sustain-
ability of the income transfer program. 

Estimates of Remaining Distortions 

We now estimate a new set of nominal protection rates (NPRs) in an attempt to 
overcome some of the previous problems of researchers. We conducted a set of 
interviews and surveys with the stated goal of precisely identifying the differ-
ences in prices at a precise point of time and a particular location between an 
imported good on one side of the border (outside China) and a domestic good 
of identical quality on the other side (inside China). We also sought to iden-
tify the same price gap between exportable domestic goods as they leave the 
country and the same goods from other countries that are being traded in inter-
national markets. The enumeration team was in the field for more than three 
months during 2001, from August to November, visiting seven port cities (Guang-
zhou, Shenzhen, Ningbo, Shanghai, Lianyungang, Qinghuangdao, and Dalian) 
and two other more inland cities, Beijing and Changchun. In each port, a num-
ber of "sampling frames" were used to select a sample of domestic traders, 
importers and exporters, wholesalers, grain and oilseed users, trade regulators, 
agents, and other grain and fiber officials. In total, more than 100 people were 
interviewed, with fewer than 10 percent refusing to be interviewed. 

The results of our analysis illustrate the problems with the conventional 
method that attempts to come up with a single rate of protection for a commod-
ity impacted by China's WTO accession. We use wheat as an example to demon-
strate the importance of estimating precise NPRs for agricultural commodities 
with a large variation in their quality. Table 13.3 shows that it is difficult to pro-
vide one single NPR for wheat in China. 

The average trader reported that i f a ton of Canadian Number 3 hard white 
wheat was brought in and auctioned off in October 2001, the competitive bid 
price would have been 20.5 percent higher than the international price on a c.i.f. 
(cost, including insurance and freight) basis. Hence, based on this price gap, 
one would have to assume that China's protection price is high and that, i f it 
were to open its markets completely, wheat prices would plummet and import 
volumes soar. 

However, traders were quick to point out that they did not think that, even 
with open markets, China's wheat price would fall anywhere close to 50 per-
cent. According to our interviews, the market for wheat of the quality needed 
for baking, the main use for hard white wheat from North America, is actually 
relatively small in China, at most only several million metric tons (m mt). We 
were also told that few users in China outside those who demanded flour for 
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TABLE 13.3 Disaggregated NPRs for selected grains in China, October 2001 

Comparable Border prices 
domestic price (U.S.$/ton) NPR 

Variety or quality Yuan/ton U.S.$/ton c.i.f. f.o.b. (percent) 

Rice (weighted average) -3 
Thai jasmine rice 3,690 446 380 17 
High-quality Japonica 2,930 354 398 -11 
Medium-quality Indica 1,519 184 185 -0.5 

Wheat (weighted average) 12 
U.S. DNS 2,350 284 190 49 
Canadian No. 3 1,800 218 181 20 
Australian soft 1,625 196 175 12 
U.S. hard red 1,550 187 169 11 
U.K. 1,350 163 145 12 
China high-quality 1,350 163 145 12 
China medium-quality 1,250 151 140 8 
China low-quality 1,100 133 133 -0.1 

Soybeans Common variety 1,950 236 205 15 
Maize Common variety 1,150 139 105 32 

SOURCE : Authors' survey. 

NOTE : The estimated official exchange rate used is 8.28 yuan per U.S.S as of October 2001. 

making cakes, pastries, and high-quality breads would use this type of wheat 
and that only a small group of farmers and processors inside China could sup-
ply it. I f this is the case, it would mean that even in a world that was free of any 
trade restrictions, imports would come into China until demand was fulfilled 
and the domestic price for that variety fell to international levels. With few do-
mestic suppliers of this high-quality wheat and with little or no substitution of 
the baking-quality wheat for other domestic uses, there would be only a small 
price impact on most domestic producers. 

While not as extreme as the case for North American baking-quality 
wheat, traders reported that there were arbitrage possibilities in other markets 
(Table 13.3). With a remarkable degree of consistency, they reported that the 
c.i.f. price of medium-quality wheat imports from Australia, England, and the 
Pacific Northwest of the United States (hard red) was 10 percent lower than 
the price that they believed the same wheat would command in China's do-
mestic market. The interviewees believed that the market for this wheat, used 
for more common bread, less expensive pastries, industrial uses, and high-
quality noodles, accounted for around 10 to 15 percent of China's wheat de-
mand. However, there was more production of it in China than of the highest-
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quality baking wheat. In fact, in 2001, domestic producers supplied most of the 
wheat of this quality to this segment of China's wheat market. In China's do-
mestic market, however, this wheat was considered high-quality Chinese wheat. 
Interestingly, we found evidence that medium-quality wheat on international 
markets is the same as the high-quality wheat supplied by China's farmers. 
When we asked our interviewees how much loss a trader would incur i f China's 
high-quality wheat were sold on international markets, our survey found the loss 
estimated at 10 percent. This was almost the same as the premium importers 
would make from bringing in medium-quality grain from the international 
market. 

Finally, although there have been no imports of low- (or lower-medium-) 
quality wheat from international markets, it appears as i f China's medium-quality 
wheat, by far the biggest part of China's production (estimated to be more than 
60 percent), is only marginally protected (Table 13.3). Our survey found that 
traders believed i f China's medium-quality wheat was sold on the international 
market in late 2001, it would sell at a discount of about 8 percent. Because this 
wheat is the largest part of China's wheat crop, the persistent price gap would 
mean there would be imports of wheat after China's WTO accession. The ef-
fect, however, appears to be less than 10 percent. China's lowest-quality wheat 
(about 10 to 15 percent of its harvest) is at the world's price for feed wheat. Sim-
ilar differences in the size of the price gap among varieties of a single grain are 
found for rice, though not for soybeans and maize, which are more homo-
geneous products. 

Although there are differences among major individual agricultural com-
modities, weighting them by the shares of sown area (for crops) and production 
(for meats), a set of aggregate NPRs can be created (Table 13.3). Wheat, for ex-
ample, has an NPR of 12 percent when the individual NPRs for different types 
of wheat are weighted by shares for their area. On average, the prices of all va-
rieties of domestically produced wheat sold in the domestic markets of China's 
major port (and inland) cities are 12 percent above the average c.i.f. prices of 
all types of imported wheat varieties. Rice, on the other hand, is implicitly taxed 
by 3 percent. The aggregate figures, although helpful, are less interesting and 
provide much less insight about the groups of farmers in specific areas produc-
ing specific varieties that wi l l be hurt or helped i f trade liberalization reduces 
the distortions. 

However, to the extent that certain commodities have fewer intracrop 
quality differences, the aggregate measures have more inherent interest. For ex-
ample, maize and soybeans as well as cotton and sugar have far fewer quality 
differences among varieties than do rice and wheat. This is partly due to the fact 
that maize and soybeans are rarely consumed directly, as are rice and wheat, 
which makes the latter more sensitive to human tastes and preferences. Instead, 
maize and soybeans are mostly used as feed or are processed. As a consequence, 
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in our analysis we examine aggregate crop NPRs only for maize, soybeans, cot-
ton, and sugar.2 

Our findings show that not only do significantly positive rates of protec-
tion exist for a number of China's major field crops, but they even vary across 
the nation and according to China's status as a net importer or exporter. Ac-
cording to exporters, maize prices were, on average, more than 30 percent above 
world prices. In other words, traders would have lost more than 30 percent of 
the value of their shipments had the government not paid them a subsidy. Pro-
tection rates differed when maize was considered as an import. For example, 
traders in the northeast told our survey team that i f they were not exporting and 
foreign maize were to come into China, the importer could make 21 percent. 
Our interviews in south China, however, found that the price gap between im-
ported maize at c.i.f. prices and maize being traded in the domestic market in 
and around Guangzhou was more than 30 to 40 percent. Aggregated across 
areas on the basis of their meat consumption shares, we estimate that China's 
maize NPR was 32 percent in 2001 (Table 13.4). 

Interviewees also reported that, despite the large volumes of increase in 
soybean imports in recent years, there is still a difference between the c.i.f. and 
domestic prices in the port. The average difference between the domestic price 
and the international price was 15 percent. That there is a remaining price gap 
is remarkable given that China imported almost 15 m mt of soybeans in 2001, 
the official tariff is only 3 percent, and the commodity is freely traded without 
a license or quota allocation. On the other hand, the remaining price gap re-
minds us that there may be other reasons for distortions beyond tariffs and state 
trading, a point to which we wi l l return shortly. 

Our survey also found that cotton and sugar were fairly highly protected 
in October 2001 (Table 13.4). The case of cotton, however, is an example of 
how fast the NPR can change across time. The NPR was measured at 17 per-
cent in October 2001, and when the team went back to do follow-up work at the 
end of November, the domestic price of cotton had fallen from 9,500 yuan per 
ton in October to less than 8,000 yuan per ton. With this fall, the NPR went to 
less than zero. However, later in the year, the international price of cotton also 
dipped, a fact that would lead to a higher NPR. 

To analyze what would have happened had we not used this time- and data-
intensive survey methodology, we calculated NPRs for China in 2001 using the 
same methodology, data sources, and assumptions that many people use for cal-

2. We stress that our survey was conducted the same way. In most cases, interviewees told 
us that there were not a lot of quality differences among maize varieties. Moreover, there was only 
a slight (around 2 to 3 percent) price difference related to quality between imported and domestic 
soybeans. 
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TABLE 13.4 Average NPRs for major imports and exports in China, 
October 2001 

Major imports 
and exports Domestic price (yuan per ton) NPR (percent) 

Imports 
Wheata 1,250 12 
Maize 1,150 32 
Soybeans 1,950 15 
Cotton 9,500 17 
Sugar 2,612 40 

Exports 
Ricea 1,954 -3 
Porka 11,442 -30 
Beef 13,743 -10 
Poultry8 9,904 -17 
Fresh fruits 5,472 -4 

SOURCE : Authors' survey.: 

"Average NPRs are created by summing the NPR rates of individual varieties weighted by 
the sown area (production) share. 

culating NPRs.3 Although the two approaches give almost the same answers for 
commodities such as soybeans and maize, the answers vary considerably for 
other commodities. For example, the national average price for wheat in 2001 
reported from the Ministry of Agriculture's reporting system was 1,113 yuan 
per ton. The average price of imports, calculated by dividing total import value 
by total import quantity, was 1,393 yuan per ton. In other words, the domestic 
price of wheat using these sources of data about prices is 21 percent below the 
c.i.f. price of imports. From this standard methodology, one would come to the 
conclusion that wheat, rather than being protected (by 12 percent; see Table 
13.3), was actually being taxed by trading policies. Yet, the main reason for gen-
erating a negative rate of protection is that China is importing almost exclu-
sively very high-grade, baking-quality wheat, while its domestic consumers use 
mostly medium- and lower-quality wheat. The wrong conclusion is reached 
when one uses the specialty prices for imports as an international reference 
price for types of wheat that are less expensive and of much lower quality. 

3. Generally, NPRs are computed by comparing the domestic wholesale price with the av-
erage implicit price of trade, which for the importable crop is total import value divided by total 
import volume and for the exportable crop is total export value divided by total export volume. 
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The same problem is found in the case of rice. Because China imports only 
high-quality jasmine rice from Thailand, the international price of rice (3,908 
yuan per ton, calculated by total import value divided by total import quantity) 
appears to be more than 48 percent higher than the average domestic price 
(1,464 yuan per ton). In fact, as shown in Table 13.3, China's average price pro-
tection (tax) rate, calculated on a variety by variety basis, is almost zero (-3). 
Thus, exports are implicitly taxed, while imports are protected. 

From this illustrative example we can see the necessity of estimating the 
NPRs in a more careful way for some commodities. Traditional approaches 
work well for commodities that are fairly homogenous in their quality charac-
teristics (such as maize and soybeans). For wheat and rice, however, compar-
ing average prices inside and outside of the nation can yield misleading results. 
Based on this example, one might conjecture that traditional estimates of NPRs 
for some products, such as sugar and edible oils, may be fairly reliable, while 
those for meat products, cotton, and horticultural crops could be misleading. 

Away-from-the-Border WTO Effects 

While important in determining the size of the shock at the border, the broader 
magnitude of the effects of the WTO agreement on China's farmers depend not 
only on the size of the distortion but also on the size of the area across which 
it wi l l be felt. This second factor, in turn, is a function of the size and nature 
of China's market. There are at least three factors at play: policy safeguards 
(that limit market forces from fully equilibrating domestic and international 
prices), household responses (by which households are able to move into the 
production of higher-profitability commodities and away from those that ex-
perience price falls), and high transaction costs (that can serve to buffer the 
effects of liberalization policies on those who live in rural areas in China). Here 
we focus on the nature of markets. The policy safeguards and the effects of 
household responses are discussed by Taylor (1998) and Huang and Rozelle 
(2002b). 

Ultimately, the distributional impacts of China's WTO membership wi l l 
depend on the nature of the country's markets. I f large areas of the country are 
isolated from coastal markets where imports land, the effects of WTO acces-
sion may be limited and should not have highly adverse impacts on the poor, 
who are largely located in inland areas far from major urban centers. Although 
being isolated from negative shocks is a plus, there is also a cost. Those living 
in poor, isolated areas also would not benefit from the price rises and opportu-
nities to export. However, i f there are markets that link distant regions with the 
coast and price changes in one part of the economy do ripple through the econ-
omy, even imports into (and exports out of) areas concentrated around a few 
large coastal cities could have ramifications for poor households thousands of 
kilometers away. 
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Assessing the Determination of Price and Market Integration 

To assess how integrated and developed markets in rural China were in the late 
1990s and 2000, we first describe the data. Then we test for integration and con-
duct direct tests of how well prices in different markets move together and i f 
prices are integrated between the market town and China's villages. 

Data 

The data come from a unique price data set collected by China's State Market 
Administration Bureau. Nearly 50 sample sites in 15 of China's provinces 
report prices of agricultural commodities every 10 days. The prices are the aver-
age prices of transactions that day in the local rural periodic market. We examine 
rice, maize, and soybean prices from 1996 to 2000 (except for maize, for which 
data were available only through 1998). The three crops are produced and con-
sumed in nearly every province in China. Rice price data are available for 31 
markets. Because of quality differences among rice varieties in different regions 
of China, we look at price integration between markets within four regions, 
south China, the Yangtse Valley, the North China Plain and northwest China, 
and northeast China. For the provinces included in the sample, rice prices are 
available for more than 90 percent of the time periods. Prices for maize and soy-
beans are available for 13 and 20 markets, respectively.4 Product homogeneity 
makes it possible to include a broader geographic range of buyers and sellers 
in a single analysis, and we are able to assess the integration of markets spread 
out over long distances. We compare these to results from 1988 to 1995 that 
were produced with the same sources of data and published in Park et al. (2002). 

Integration Tests 

We use cointegration statistics to test market integration. Such statistics mea-
sure the proportion of movement in one price that is transmitted to another price 
during the period of observation. The coefficient on the "causing" price is bound 
between zero and 1, where zero indicates that there is no impact on the "af-
fected" price variable (and markets are not integrated) and 1 indicates that 
markets completely adjust within the period of analysis. A coefficient inside the 
zero to 1 interval indicates that prices adjusted only partially within the period 
of observation (or that markets are integrated but frictions slow down price 
transmission). Two markets are cointegrated i f the coefficient is not different 
from 1 at a 5 percent level of significance. 

Using the results from the early 1990s as a baseline, our current analy-
sis shows that during the late 1990s, China's markets continued along their 

4. Nominal prices from our data set are deflated using monthly consumer price indexes from 
China's National Bureau of Statistics. Deflation facilitates transaction cost comparisons across time 
and allows us to disregard transaction cost increases in periods associated with inflation. 
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TABLE 13.5 Percentage of market pairs that test positive for integration based on 
the Dickey Fuller test in rural China, 1989-2000 

Commodity 1989-95 1996-2000 

Maize 28 89 
Soybeans 28 68 
Japonica rice (Yellow River Valley) 25 60 
Indica rice (Yangtse Valley and south China) 25 47 

S O U R C E S : Huang and Rozelle (2002b) for the results from 1989 to 1995 for maize and rice. 
The results for soybeans for 1989 to 1995 and all results from 1996 to 2000 are from the au-
thors. The rice results are for the whole country in 1989—95. 

previous path of maturity and markets in China are remarkably integrated. In 
the late 1990s, examining the comovement of prices between pairs of markets 
in our sample, we see a large increase in the number of integrated markets. In 
the case of maize, for example, in 89 percent of the cases, prices in one market 
moved at the same time as those in another (Table 13.5). This was up from only 
28 percent in the early 1990s. The pairs of markets for soybeans show simi-
lar increases. The integration of these markets is notable because in many cases, 
the markets within pairs are separated by more than 100 km. 

Despite the significant progress in terms of integration, our results also 
show that there are pairs of markets during different years that are not inte-
grated. For example, in one-third of the cases, Japonica rice prices moved in 
one market but not in another. The case of Indica rice trade is even more no-
table. More than half the time (and in different places), prices did not move to-
gether in China's Indica rice producing and consuming regions. One explanation 
for such a result is that there is some kind of institutional (policy or infrastruc-
ture or communication) breakdown that is creating China's fragmentation, as 
shown by Park et al. (2002). Another is that, because every province in China 
produces and consumes rice, i f during a certain year in a certain region supply 
is just equal to demand, moderate price movements in another area may not nec-
essarily induce a flow into or out of the region that is in equilibrium. 

Even with the nontrivial number of cases in the late 1990s in which prices 
in pairs of markets did not move together, based on each of the market per-
formance analyses, one must conclude that the impact of WTO membership 
on China's agriculture wi l l be experienced across wide regions of the nation, 
from coastal to inland areas. However, this is only half the story. While the 
preceding analysis demonstrates a remarkable degree of integration between 
markets on the coast and those inland, such an analysis is still not sufficient to 
allow us to definitively conclude that many of China's villages wil l be affected 
by the shocks that hit the coast and are transmitted inland. 

To draw such a conclusion, we examine the extent to which villages are 
integrated into regional markets, essentially testing to determine i f farmers in 
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TABLE 13.6 Village price regression in China for soybeans, corn, and wheat, 2002 

(1) (2) (3) 
Explanatory variable Soybean price Corn price Wheat price 

Distance to the nearest county market -0.029 -0.00064 -0.0095 
(2.37)** (-1.63)* (3.24)** 

Village-level shock to production -0.04 0.12 0.081 
(-0.17) (-1.34) (-1.02) 

SOURCE : Authors' calculations. 

*Significant at the 10 percent level. 

"Significant at the 5 percent level. 

China's villages are price takers or whether villages are so isolated that prices 
are determined by local supply and demand. I f variables that affect local sup-
ply significantly affect prices, we wi l l assume that villages are isolated and mar-
kets are not integrated to the village level. In contrast, the local supply shock 
does not affect the price, villagers are price takers and markets wi l l be taken to 
be integrated.5 Our regression analysis clearly shows that markets in China are 
integrated down to the village level (Table 13.6). 

The signs and level of significance of the coefficients on variables, such as 
the distance of a village from the market, demonstrate that the farther a village 
is from a market, the lower the price the farmer receives, which is the expected 
result. The /-ratios of the coefficients of the village supply shock variables are 
all less than 1.35 in terms of absolute value, signifying that the crop output of 
the local village does not affect the local price. One implication of this result 
is that it is factors outside the village that are affecting the price that farmers 
receive, making them price takers. In other words, farmers, even in China's re-
mote villages, are linked to the markets. 

5. The data were collected in a randomly selected, nearly nationally representative sample 
of 60 villages in 6 provinces of rural China, called the China National Rural Survey (CNRS). To 
reflect income distribution in each province, one county was randomly selected from within each 
income quintile for the province, as measured by the gross value of industrial output. Two villages 
were randomly selected within each county. The survey teams used village rosters and our own 
counts to randomly choose 20 households, both those with their residency permits (hukou) in the 
village and those without. A total of 1,199 households were surveyed. The CNRS team gathered 
information on the production and marketing behavior of the farmers in the sample and the char-
acteristics of each village and its relationship to the nearest regional market. Using data on the sale 
price and timing for each commodity, we constructed an average village price for each month in 
yuan per kg. From the questionnaire we also know how far the village's center is from the nearest 
paved road and the distance to the county market. For each crop, the respondent indicated whether 
it suffered a shock, recording both the incidence and the percentage by which the yield fell. Sales 
among farmers within a village were rare, at less than 5 percent of sales, according to our data. 
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Impacts of WTO Accession on Poverty 

When examining the benefits or costs for certain groups of farmers, one needs 
only to examine the production mix and match it to see whether the prices of 
the products rose or fell over the period and whether farmers are moving into 
or out of the production of the concerned products given the nature of distor-
tions for major agricultural products and market integration. Table 13.7 shows 
the sectoral shares of agricultural production for each group of farmers with dif-
ferent income levels in China and by region in 1999. 

The data are from the China National Bureau of Statistics household in-
come and expenditure survey and are representative of all of China in 1999. To 
show the difference in production structure among farmers, we first divide our 
entire sample of more than 67,000 households into 11 groups based on their in-

TABLE 13.7 Share of agricultural production in China, by region and income 
category, 1999 

Production3 

Per capita Sector I Sector II 
Share of income Competitive Noncompetitive 

Income population (current sectors sector 
group Opercent) yuan) (percent) (jpercent) 

All China Group 1 0.0-3.5 491 42 58 
Group 2 3.5-10.0 875 46 54 
Group 6 40.0-50.0 1,928 53 47 
Group 11 90.0-100.0 5,889 64 36 

West Group 1 0.0-3.5 356 36 64 
Group 2 3.5-10.0 592 47 53 
Group 6 40.0-50.0 1,302 56 44 
Group 11 90.0-100.0 3,961 52 48 

Central Group 1 0.0-3.5 459 40 60 
Group 2 3.5-10.0 840 47 53 
Group 6 40.0-50.0 1,785 56 44 
Group 11 90.0-100.0 4,726 65 35 

East Group 1 0.0-3.5 598 47 53 
Group 2 3.5-10.0 1,074 45 55 
Group 6 40.0-50.0 2,425 50 50 
Group 11 90.0-100.0 8,040 74 26 

SOURCE : NSB (1999). 

"Sector I includes those commodities with prices that were projected to rise when China entered 
the WTO (rice, vegetables, pork, beef, mutton, poultry, eggs, and fish). Sector I I includes those com-
modities with prices that were projected to fall (wheat, maize, other coarse grains, soybeans, cotton, 
edible oil crops, sugar, and milk). 
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come for all of China as well as for each region (western, central, and eastern). 
Then we divide the agricultural production for each group of farmers into two 
sectors: Sector I (with negative NPRs in 2001) includes those commodities 
whose prices or production levels are expected to rise with China's WTO ac-
cession, and Sector I I includes all other commodities that have positive NPRs 
(the noncompetitive sector) and for which prices and production levels are ex-
pected to be negatively associated with China's WTO accession. 

The analysis shows that as farm households move among income cate-
gories from the poorest of the poor (Group 1) to the richest of the rich (Group 
11), the share of their products that are in the competitive sector steadily in-
creases and their share in the uncompetitive sector decreases. Likewise, even 
within income groups (e.g., within the poorest of the poor), the share of prod-
ucts in the competitive sectors rises as households move from west to central 
to east China. In fact, when comparing the richest farmers in the east to the 
poorest farmers in the west, the share of competitive products produced by 
the richest coastal farmers (74 percent) is more than twice that produced by the 
poorest western farmer (36 percent). 

Therefore, we expect that not all farm households benefit or lose equally 
from China's accession to the WTO. The extent of benefits is reduced as farm-
ers move from eastern to central and western China, because the production 
shares in the competitive sector are less than those in eastern and central China. 
Moreover, the relative costs of trade liberalization for western farmers are ex-
pected to be more than those for central and eastern farmers because the latter 
produce less (in terms of production shares) in the noncompetitive sector than 
do the western farmers. 

Concluding Observations 

Although other effects on the rural economy from other subsectors may be 
equally large or even larger, our study's focus on the agricultural sector shows 
that there will definitely be an impact from China's WTO accession. However, 
like other effects, those in the agricultural sector may not all be negative. Our 
findings, based on new methods of collecting data and coming up with NPRs, 
show that indeed for some crops, WTO membership wi l l likely lead to a fall 
in prices and a rise in imports. Maize and cotton may therefore be the most 
affected. Soybeans and sugar could be significantly affected in the longer run. 
There are also commodities in which China has considerable comparative 
advantage (e.g., rice, meats, and horticultural products), and WTO membership 
could provide benefits to those engaged in producing these. The prospect of in-
creased imports of feed grains (e.g., maize and soybeans) at lower prices means 
that livestock producers could become even more competitive. 

The extent to which prices fall from rising imports or rise from rising 
exports in part depends on how China executes its WTO obligations. Likewise, 
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China's benefits are going to depend on how well her trading partners honor 
their commitment and provide China with better access to global markets. 

We have also found that, unlike in the case of Mexico, most of China's 
markets appear to be well integrated into the economy. This brings both good 
news and bad news for poor farmers. The good news is that they can benefit 
from falling input prices and rising export opportunities. The bad news is that, 
unlike a large number of maize farmers in Mexico who were not affected by 
the North American Free Trade Agreement's reduction in the maize import re-
striction, maize farmers in large parts of China wi l l be affected. The problem, 
although it may be a short-run one, is that it is this group of rural households 
that are most dependent on agriculture and the least flexible. As a consequence, 
our findings should be taken as a warning by government leaders i f they are 
concerned about the welfare of these susceptible groups. 

The analyses based on the production structure of farmers in different in-
come categories show that the impacts of trade liberalization have strong im-
plications for equity. Some benefit (or lose) more than others, and unfortunately, 
in terms of poverty alleviation and equity, the richer farmers in coastal areas 
wil l benefit more than poorer inland farmers. The main advantage of coastal 
farmers is that they produce more products in the competitive sector than those 
who live in the central and western regions. Consequently, when WTO mem-
bership results in the drop of protection of agricultural products in which China 
does not have a comparative advantage and in better access to foreign markets 
for crops in which it does, richer coastal farmers wil l benefit the most. Policy-
makers, therefore, need to take one or both of the following actions. First, they 
need to try to encourage farmers in poorer inland areas to shift their production 
decisions (where appropriate) to the more competitive sector. Second, officials 
may also need to take non-trade-related actions to improve the livelihood of 
farmers in these areas. In many areas, farmers do not have an advantage in any 
farming activity. In such areas policies regarding rural education and better 
communications and other policies that might facilitate shifts into the nonfarm 
sector may be the most beneficial. China's recent shift from taxing agriculture 
to subsidizing it might help farmers to increase income and reduce the negative 
shocks resulting from WTO accession in the short term. While most arguments 
in China have supported this new development, the policymakers might also 
need to consider sustainability and efficiency aspects. 

Our results show the close relationship between the high degree of inte-
gration of the economy, the size of the price effect, and the fraction of the TRQ 
that wil l be imported. I f China's markets are really so integrated, and leaders do 
not artificially delay traders' execution of TRQs, our findings suggest that the 
price effects may not be too large, because they wil l be spread across a large area 
of the country. However, i f the price effects for a given quantity of imports are 
not large, the volume of imports may be larger than predicted by some, and the 
bindings may be more likely to take effect. We do not expect that in any cir-
cumstance imports wi l l ever exceed the limits imposed by the TRQ. 
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Even though the share of agriculture in India's GDP is down to a quarter (WDI 
2004), the sector dominates the political scene because it provides a liveli-
hood to a majority of the Indian population. In the 1950s and 1960s, India relied 
heavily on food aid to feed its growing population. In the mid-1960s, however, 
after a disruption in food aid supplies, India embarked on a policy of self-
sufficiency in the principal food crops. With the emphasis on self-sufficiency 
in the basic food items and foreign exchange constraint, India gradually slid 
into a virtually autarkic trade policy regime. It was only after the introduc-
tion of economic reforms in the early 1990s that a beginning was made toward 
liberalizing agricultural trade policy. 

We evaluate here the Indian experience with trade policy liberalization and 
examine its implications for domestic agriculture in general and poverty and 
food security in particular. The first section of the chapter gives an outline of 
the evolution of agricultural policy and growth performance since India achieved 
independence, and the next section traces the agricultural trade policy devel-
opments over time with an emphasis on the past decade. The following section 
discusses the issues related to agricultural growth, poverty, and food security, 
and the final section summarizes the conclusions drawn. 

Indian Agriculture in the Past Five Decades 

The focus of planning efforts in agriculture can be broadly divided into four 
phases. During the first phase (1950-64), the thrust was on investment in agri-
cultural infrastructure, irrigation, and electricity. The major source of agricul-
tural growth during this period was an increase in agricultural area without 
notable productivity gains. 

During the second phase (1965-80), major food shortages in the 1960s and 
the politically motivated disruption in food aid supplied under the U.S. program 
established by Public Law 480 (the Agricultural Trade Development and As-
sistance Act of 1954) led to the adoption of the objective of self-sufficiency in 
the production of foodgrains. With the advent of new technology and high-yield 
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varieties (HYV) of seeds (popularly called the green revolution), government 
efforts were concentrated on the high-potential regions in the northwest of the 
country that had assured irrigation. While the policy of a minimum support 
price (MSP) was extended in principle to several crops, actual purchase opera-
tions by government agencies were carried out only for two cereals, rice and 
wheat. In the case of sugarcane, the government did not make any purchases, 
but payment of the support price by the mills in the organized sector was en-
forced through law by the state governments. By protecting farmers from intra-
seasonal and interseasonal fluctuation in prices, price support stimulated invest-
ment in agriculture. 

Input subsidies on power, fertilizers, and irrigation water, introduced with 
the objective of inducing the adoption of modern agricultural practices, were 
another major component of domestic support for agriculture. Fertilizers were 
supplied at a fixed retail price, in most cases below the cost of domestic pro-
duction, with the government meeting the entire difference. The government 
adopted the policy of self-sufficiency in fertilizer production and undertook to 
compensate individual industrial units for their higher costs of production. 
Thus, in addition to subsidies for farmers there were substantial subsidies for 
industrial units as well. Another ambitious plan was launched during this pe-
riod to boost milk production. But the strategy followed was very different from 
the one adopted for crops, with the focus on linking milk-producing areas with 
consumers in cities and suburban areas. 

These policies were immensely successful, and by the end of the 1970s, 
India had become virtually self-sufficient in grain production. Impressive gains 
had also been made in the production of milk and sugar. The major source of 
growth during this period was an increase in productivity. However, the focus 
on well-endowed regions resulted in interregional disparities in growth. Through-
out this period, trade in basic food items remained under severe restrictions 
that applied to imports as well as exports. Imports were controlled to protect 
farmers and conserve foreign exchange, while exports were limited for the fear 
that they would fuel price inflation. 

Private wholesale trade in foodgrains was abolished and retail trade placed 
under licensing restrictions. Controls on movement and stocking of agricultural 
commodities across the country became a feature of the domestic marketing 
policy and were later instrumental in distorting private incentives in agricul-
ture. To enable the Food Corporation of India (FCI) to achieve the foodgrains 
procurement targets, measures such as compulsory procurement and zonal re-
strictions were employed. The government also resorted to compulsory levies 
on sugar factories and rice mills. The FCI became the main channel for dis-
tributing foodgrains and other food items such as sugar through the fair price 
shops. The prices of foodgrains were kept low by means of agricultural input 
subsidization. The distribution responsibility of the FCI led to substantial con-
sumer subsidies as well. 
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The third phase (1980-92) of agricultural planning saw the green revo-
lution technology spreading to pockets beyond northwest India. With self-
sufficiency in foodgrains achieved, attention was shifted to oilseeds and pulses, 
in which growth had lagged. A major policy initiative was taken in 1986 with the 
establishment of the Technology Mission in Oilseeds and Pulses. This period 
can be called the best phase of Indian agriculture, because growth was achieved 
along with equitable distribution of benefits. The production of foodgrains con-
tinued to rise, and that of oilseeds also made impressive progress. However, re-
strictive trade policies were continued, and the import policy for edible oils was 
squeezed even further. The policies for control of internal trade and operation 
of the Public Distribution System (PDS) continued during this period. 

In the fourth phase (1992-2002), with the launching of economic reforms 
in 1991, the focus shifted to containing and curtailing the huge subsidies to 
agriculture, which had contributed to unsustainable fiscal deficits. However, po-
litical difficulties inhibited meaningful steps by the government, and subsidies 
kept mounting. In a democracy where more than two-thirds of the electorate 
has its roots in agriculture, reducing domestic support for farming is always a 
daunting task for governments. The inherent political difficulty has been com-
pounded by the succession of coalition governments at the center since the 
mid-1990s. These difficulties resulted in a substantial rise in the MSPs for wheat 
and rice. 

Traditionally the MSPs fixed by the central government were based on the 
recommendations of the Commission on Agricultural Costs and Prices (CACP). 
However, in the mid-1990s the MSP announced by the government was much 
more than recommended by the CACP. As a result, the price support operations 
caused the government to be saddled with mammoth food stocks, which rose 
from 19 million tons (mt) in 1991 to 46 mt in 2001, far in excess of the maxi-
mum required for food security purposes (India, Ministry of Agriculture, Agri-
cultural Statistics at a Glance, 2002). 

On the trade policy front, a beginning was made with the almost complete 
liberalization of export controls and substantial advances in the liberalization 
of import controls. The government also made considerable progress in dis-
mantling internal controls on wholesale and retail trade. 

So how did these initiatives impact Indian agriculture on the whole during 
1951-2001? The performance was undoubtedly impressive. Foodgrain pro-
duction increased from 48.1 mtto 171.6 mt, and the country turned from being 
a net importer to a net exporter of foodgrains (India, Ministry of Finance, Eco-
nomic Survey, 2001-2). The net irrigated area increased from 20.8 million 
hectares (m ha) in 1950-51 to 57 m ha in 1998-99 (India, Ministry of Agricul-
ture, Agricultural Statistics at a Glance, 2002). As a percentage of net sown area, 
the increase was from 11 to 35 percent. Fertilizer consumption rose from neg-
ligible quantities to 93 kg/ha. The area of paddy sown with HYV seeds grew from 
0.89 m ha (3 percent of cropped area) in 1966-67 to 32.2 m ha (74 percent) in 
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1997-98. The corresponding increase in the case of wheat was from 0.54 m ha 
(4 percent) to 23 m ha (86 percent). Before the mid-1960s, increase in acreage 
was principally responsible for the increase in production. After the green rev-
olution, the increase in yield was substantial and across the board for all crops. 

On the negative side, the subsidies on power, fertilizer, and food grew from 
1.34 to 2.54 percent of the GDP between 1983-84 and 1998-99. Subsidies to 
the fertilizer industry were never based on an economic rationale, and the input 
subsidies to agriculture, initially justified for providing a stimulus for the mod-
ernization of agriculture, ended up absorbing the funds that could have been 
used for public investment. As a result, the gross capital formation by the pub-
lic sector in agriculture has declined sharply since 1980, from 17.7 percent in 
1980-81 to 7.1 percent in 1990-91 and 5 percent in 2000-2001 (India, Ministry 
of Agriculture, Agricultural Statistics at a Glance, 2002). 

Trade Policy—An Instrument of Food Security 

Domestic policies to increase food production could not succeed unless they 
were supplemented by trade policy actions. Throughout the period from the 
early 1950s to the late 1990s India had an autarkic trade policy with respect to 
basic food items with food security given paramount priority. 

Import Policy 

A few years after India achieved independence, its import policy was strongly 
influenced by the dearth of foreign exchange for imports. Because of this con-
straint, India virtually banned all consumer goods, howsoever described, of 
industrial, agricultural, or animal origin throughout the period, until the intro-
duction of economic reforms in 1991-92, which led to the gradual phasing out 
of quantitative restrictions. This ban did not apply to cereals, vegetable oils, or 
pulses. Pulses were the only basic food commodity that was freely permitted 
for import (from the late 1970s), and their import was regulated by tariffs at 
moderate levels. Cereals and vegetable oils were subject to quantitative restric-
tions administered through a state trading monopoly until the mid-1990s. Milk 
and milk products were prohibited on a commercial basis, and the only imports 
allowed were those of food aid consignments. 

In the case of vegetable oils, an import trade monopoly was granted to the 
State Trading Corporation (STC) or its subsidiary, the Vegetable Oils Corpora-
tion, and for cereals to the FCI. These entities did not need a specific license for 
import transactions; they were to make such transactions on the basis of foreign 
exchange released by the government in its favor. It was also stipulated that im-
ports, distribution, and pricing would be made as per the connected policy of 
government. State trading monopolies on imports, operating under the control 
and direction of the relevant ministries, meant that import of cereals and edible 
oils was a function of government decisionmaking, not of market forces. The 
government saw a number of advantages in regulating trade through state trad-
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ing. On account of balance-of-payments (BOP) problems, restrictions of imports 
and the state trading import monopoly made it possible for the government to 
conduct import operations in relative secrecy. I f there had been no state mo-
nopolies, one possible way of meeting import needs would have been for the 
government to publicly announce an import quota at the beginning of each year 
to enable private traders to make the imports. Given the significant quantities 
that India needed to import in the years of shortfall in domestic production, pub-
lic announcement of annual import quotas could have sent international prices 
soaring in those years. A monopoly over imports helped the state to negotiate 
better terms with sellers abroad. Because state monopolies functioned under 
their close supervision, government ministries were able to exercise total con-
trol on import operations. In making an assessment of the quantum of imports, 
the government needed to balance the interests of consumers and producers. 
Total control enabled the government to fine-tune the import operations to main-
tain this balance. 

With the 1991 economic reforms, the import policy was gradually liberal-
ized, but the restrictions on basic food commodities took longer to be phased 
out. Among the items that were restricted in the prereform era, edible oils (other 
than coconut oil) were the first to be liberalized, in 1994. It was not until March 
2002 that restrictions on milk, milk products, and cereals were phased out. 
These restrictions had earlier been maintained under the provisions of the 
General Agreement on Tariffs and Trade (GATT), and subsequently the World 
Trade Organization (WTO), which allowed quantitative restrictions in import-
ing countries for BOP reasons, as an exception to the general rule prohibiting 
such restrictions. With the improvement in the BOP in the 1990s, there was no 
longer a justification for maintaining these restrictions. But there was a WTO 
dispute over the time frame for India to complete phasing them out, and it was 
not until the United States secured a WTO verdict that India finally decided to 
phase out these restrictions on March 31,2002. India retained the state trading 
monopoly for all cereals and on coconut oil even after the liberalization. How-
ever, the import policy document states that the state trading monopolies must 
make purchases solely in accordance with commercial considerations, includ-
ing price, quality, availability, marketability, transportation, and other conditions 
of purchase. 

Import Duties 

India had zero duties on wheat, rice, maize, and milk ever since it made a com-
mitment within GATT in 1947 to eliminate customs tariff on these items. The 
duties on vegetable oils were substantial, but for the basic food items imported 
through state monopolies, the level of duties hardly mattered. Import trans-
actions of these state monopolies were generally exempted from the application 
of duties. The mark-up in domestic sales depended on the advice of the gov-
ernment, and this mark-up served the same purpose as tariffs in protecting the 
interests of both consumers and domestic producers. 



TABLE 14.1 Tariffs and bound rates on major Indian agricultural commodities as of 
April 1,2002 

Basic duty Bound duty 
Item description (percent) (percent) 

I . Cereals and pulses 
1. Pulses 10 100 
2. Wheat (other than mesliri) 50 100 
3. Maize (com) seed 50 70 
4. Maize (corn) i f imported under TRQ up to an 

aggregate of 350,000 tons in a financial year 
15 70 

5. Maize (corn), i f imports are not under TRQ 50 70 
6. Rice in the husk 80 80 
7. Husked (brown) rice; broken rice 80 80 
8. Semimilled or wholly milled rice, whether or 70 70 

not polished 
9. Millet, jo war 50 70 

10. Sorghum 50 80 
11. Other cereals (rye, barley, buckwheat, canary 

seed, etc.) 
0 100 

II . Dairy products 
1. Fresh milk and cream 35 100 
2. Butter, dairy spreads, and melted butter (ghee) 30 40/60 
3. Cheese 35 40 
4. Milk powder up to 10,000 tons under TRQ 15 15 
5. Milk powder (outside TRQ) 60 60 

III. Plantation crops 
1. Tea 100 150 
2. Coffee 100 100/150 
3. Coconut, desiccated coconut 70 100 

IV. Sugar 60 150 
V. Edible oils (crude) 

1. Soybean oil 45 45 
2. Palm oil (for manufacture of vanaspati, i.e., 

margarine) 
65 300 

3. Palm oil (for other than manufacture of vanaspati) 65 300 
4. Groundnut oil 75 300 
5. Sunflower 75 300 
6. Coconut oil 75 300 
7. Rapeseed oil 75 75 
8. Colza or mustard oil 75 75 
9. Castor oil or tung oil 75 100 

10. Other oils 75 300 
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T A B L E 14.1 Continued 

Basic duty Bound duty 
Item description (percent) (percent) 

VI. Edible oils (refined) 
1. Soybean oil 45 45 
2. RBD palmolein 85 300 
3. Palm oil 85 300 
4. Groundnut oil 85 300 
5. Sunflower oil 85 300 
6. Coconut oil 85 300 
7. Rapeseed oil 75 75 
8. Colza or mustard oil 75 75 
9. Castor oil or tung oil 85 100 

10. Other oils 85 300 

SOURCE : India, Ministry of Agriculture, Agricultural Statistics at a Glance, 2002. 

After 1994, when the government decided to give up the state trading mo-
nopoly on all edible oils other than coconut oil, imports were determined mainly 
by tariffs. The government regulated the customs tariffs on these products fairly 
frequently, taking into account the balance of interest between consumers and 
producers. As for the other basic food items, import of pulses has been regu-
lated through moderate levels of tariff for a long time. Milk products, however, 
were prohibited for commercial imports, and skimmed milk powder was im-
ported only by way of food aid. 

When it became apparent that quantitative restrictions would have to be 
phased out with improvement in the BOP situation, India moved in the WTO 
to raise the duties on the food commodities on which it had committed to elim-
inate tariffs in earlier GATT negotiations. In the resulting renegotiations, it suc-
ceeded in raising the duties considerably, and the renegotiated level of duty on 
cereals is in the range of 60-80 percent (Table 14.1). Tariffs were also raised 
from zero to 60 percent on skimmed milk powder and from 45 to 75 percent on 
rape, colza, and mustard oils. A feature of the renegotiated tariffs was that for 
the first time India had tariff rate quotas for maize, skimmed milk powder, and 
rape, colza, and mustard oils. For all these products the government moved 
swiftly to raise the applied level of duties to the bound level, even before the 
quantitative restrictions were phased out. 

Export Restrictions 

Besides imports, exports of basic food items were also controlled. Before the 
1991 reforms, exports were permitted only for traditional tropical products such 
as tea, coffee, spices, cashew nuts, fruits, and so on. The export policy for 
1988-91 included milk and milk products, pulses, several oilseeds (except 
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groundnuts), and several edible oils on the list of items not allowed for exports. 
A l l cereal exports, except fine (basmati) rice, and products of the milling in-
dustry derived from them were placed under quantitative limits for exports. Fine 
rice could be exported subject to minimum export prices. Sugar exports were 
routed through the STC. 

Even after the introduction of economic reforms, the government did not 
relinquish control on exports of food items easily. The policy for the period 
1992-97 maintained licensing requirements for exports of milk, baby milk, and 
sterilized milk, as well as pulses and vegetable oils. Exports of butter, butter oil, 
milk powder, and onions could be made only through state trading monopolies. 
Cereal and sugar exports were generally freed from licensing, but were subjected 
to terms and conditions such as minimum export prices or registration require-
ments. The policy for the period 1997-2002 finally freed the export policy of 
milk, baby milk, sterilized milk, and vegetable oils. Exports of milk powder, 
butter, butter oil, and pulses were permitted, but only in consumer packs. How-
ever, exports of wheat, wheat products, and sugar were brought back under quan-
titative restrictions. For all other cereals and their flours, exports were made sub-
ject to registration or registration plus an "allocation certificate" to be issued by 
the Agricultural and Processed Foods Export Development Authority (APEDA). 
It was only during 2002-7 that almost all basic food commodities were freed 
from export restrictions. Restrictions now apply only to onions, exports of which 
are routed through designated state trading monopolies, and fine (basmati) rice, 
for which export sales contracts have to be registered with APEDA. 

The main reasons for prohibiting exports of some basic food commodities 
and maintaining strict limits on others were the concern for food security and 
the need to make adequate levels of food available to the public at affordable 
prices. Quantitative restrictions, together with state trading monopolies, ensured 
that exports did not result in an upward pressure on prices. In the case of sugar, 
state trading also helped in the realization of the best prices from international 
markets. 

Trade Flows 

Table 14.2 gives a picture of the effect of the changing policies on trade flows. 
In the early 1960s, imports, mainly of wheat from the United States under the 
food aid programs, constituted a large chunk of domestic supplies, accounting 
for as much as 42 percent. After the government made the decision to work for 
self-sufficiency, import dependence rapidly declined. 

Except during 1974-76, and to some extent in 1983, the contribution of 
grain imports to domestic availability was not more than 3 percent in any year, 
even in the early 1960s, at the peak of India's import dependence for foodgrains. 
Since then, imports have tapered off to negligible quantities. 

As regards dairy products, India was importing large quantities of skimmed 
milk powder in the early 1960s, amounting to as much as 7 percent of domestic 
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availability in some years. Much of the import volume came by way of food aid 
and was used to augment liquid milk supplies in the country. With the manifold 
increase in domestic production, food aid has become unnecessary, and com-
mercial imports have not taken place. 

Pulses have been a stable item in India's import basket of basic food 
commodities since the liberalization of import policy in the late 1970s. It is 
interesting that, compared to other basic food items, there has been a rela-
tively smaller rise in domestic production of pulses over the past four decades, 
and annual import levels have been maintained at between 3 and 7 percent of 
domestic availability. 

Due to fluctuations in domestic production, the country had to import sub-
stantial quantities of sugar in some years. During 1985-87, its import dependence 
was in the range of 7-11 percent, and in 1994 it rose again, to 15 percent. 

Increasing reliance on imports to meet the needs of domestic consumption 
has been a feature of India's edible oils economy. We consider together the four 
main edible oils (groundnut, rapeseed and mustard, soybean, and palm oils), 
because they can be substituted for the medium and long terms. The import de-
pendence of edible oils was in the range of 2-5 percent in the period 1961-75, 
when India was constrained by its BOP problem from adequate imports. How-
ever, with the easing of the BOP position in the late 1970s, imports increased and 
remained in the range of 36-47 percent during 1976-87. With the tightening of 
import restrictions in the following years, import dependence was reduced to 4 
percent in 1993. After liberalization in 1994, it rose steadily, exceeding 50 per-
cent in 1999 and 2000. This was despite a reasonable rise in domestic produc-
tion of soybean oil. The greatest rise has been in the import of palm oil, which is 
not surprising on account of its lower international price compared to those of 
other edible oils. Imports of palm oil alone amounted to 40 percent of the total 
domestic supply of the four edible oils in 1999 and 2000. 

How did changes in the trade policy manifest in terms of exports? Among 
cereals, India is a long-term exporter of basmati rice, and the export of this com-
modity had already risen to more than half a million tons by 1993. Concern for 
food security made the government hesitant to allow export of other varieties 
of rice. However, when nonbasmati rice was finally freed from export restric-
tions in 1995, exports rose to the level of almost 5 mt, or 6 percent of domestic 
production. In subsequent years annual exports of rice have remained in the 
range of 2-5 mt. For wheat, too, liberalization in the early 1990s resulted in ex-
ports' rising to the level of almost 2 mt, or 3 percent of the production, in 1996. 
India was a regular exporter of sugar over the 1960s and the 1970s. Sugar exports 
were as much as 22 percent of its domestic production in 1963 and 21 percent 
in 1975, but have been modest in recent years. 

What conclusions can we draw from the experience of India in the use of 
trade policy instruments to meet food security concerns? For much of the past 
four decades, India has had a highly restrictive trade policy regime for basic 
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food items. Where it was able to produce efficiently, this policy has contributed 
to the success of domestic policies in stimulating production. Domestic pro-
duction of the main cereals, sugar, and milk rose manifold. In the case of the 
major cereals, India not only became self-sufficient but also managed to build 
a large exportable surplus. However, where it was not an efficient producer, as 
in the case of edible oils, restriction of imports did not result in self-sufficiency. 
In fact, after the liberalization of quantitative restrictions, import dependence 
for the four major edible oils used in the country rose steadily, from 4 percent 
in 1993 to more than 50 percent in 2000. By not allowing exports of wheat or 
rice other than basmati rice, even after higher production was achieved, the gov-
ernment denied the producers an opportunity to participate in the international 
market. When it did make the necessary changes in policy, very large exports 
of rice became possible on a sustained basis with no adverse impact on domestic 
prices. For wheat, too, the decision to liberalize exports proved to be correct. 
Exports and imports of sugar in the past have been a function of domestic pro-
duction and the volatile international prices. 

During 1965-99, self-sufficiency in all the basic food commodities was 
the cornerstone of the policy for achieving food security. International trade fig-
ured in the food economy on a residual basis, and imports and even exports were 
kept to the minimum level. Imports were tightly controlled except for pulses, 
and exports were not allowed at all, except in the case of high-value items such 
as fine rice on a sustained basis and sugar and wheat sporadically, when inter-
national prices were high. In the postreform period India has been moving cau-
tiously toward somewhat greater reliance on international trade for achieving 
food security. Quantitative restrictions on both imports and exports are gone. 
The level of tariffs on pulses and edible oils has allowed increasing levels of 
imports. But in the case of cereals, milk, and milk products, the import duty has 
been jacked up to a level that precludes imports. Also for sugar, a very high tar-
iff level of 100 percent has been maintained. 

The WTO Agreement on Agriculture 

India became a member of the WTO in 1995 and consequently became obli-
gated under the Uruguay Agreement on Agriculture (URAA). In this section we 
look at whether this resulted in any change in its trade and related policies on 
agriculture. In terms of market access, India had to bind its tariffs on all agri-
cultural products, and it availed itself of the flexibility granted to developing 
countries to bind them at ceiling levels. Except in the case of preexisting com-
mitments, India bound its agricultural tariffs at 100 percent for primary prod-
ucts, 150 percent for processed products, and 300 percent for certain edible oils. 
The level of WTO bindings is far in excess of the applied level, and one esti-
mate shows that the average applied rate of basic customs duty as of April 1, 
2002, was 37 percent against the simple average bound tariffs of 115 percent 
(Hoda and Gulati 2003). India did not have to tariffy its import restrictions, 
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because they were maintained at that time for BOP reasons, and such restric-
tions were exempted from the tariffication obligation. 

The URAA also imposed an obligation on members to reduce domestic 
support i f it was above the stipulated (de minimis) levels. The threshold for 
developing countries was 10 percent, separately for product-specific and non-
product-specific support. In India's case, product-specific support was negative 
for most products and positive but below the 10 percent limit for a few prod-
ucts during the base period (1986-88). Its non-product-specific support was 
also estimated to be below the limit. Consequently, it did not have to undertake 
reduction commitments on domestic support. According to the latest WTO no-
tification made by India for 1996-97 and 1997-98, the product-specific support 
was negative for all supported crops and below the stipulated level (1.8 percent) 
for non-product-specific support. 

At the time of its entry into the URAA, India did not have any export sub-
sidy programs listed for reduction in the agreement, and consequently it did not 
undertake any reduction commitments in this area. As a developing country it 
had the possibility of using subsidies to reduce the costs of marketing exports, 
including the costs of international transport and freight, and also of giving more 
favorable terms for internal transport and freight charges of export shipments. 
Since 2000, however, India has had recourse to these export subsidies in seek-
ing to sell its accumulated stocks of wheat and rice in the international markets. 
Doubts have been expressed in the WTO on the consistency of these measures 
because of the extent of subsidization (Hoda and Gulati 2003). 

Adherence to the URAA has not constrained India with respect to either the 
domestic support programs or the external trade policies related to agriculture. 

Implications of Trade Liberalization for Agricultural Growth, Poverty, 
and Food Security 

Agricultural Growth 

In the prereform era, the pursuit of an autarkic and import-substituting devel-
opment strategy relying on high levels of tariff and nontariff protection as well 
as overvalued exchange rates had resulted in diminished incentives for agricul-
ture relative to manufacturing in India. The bias against agriculture is clear from 
a comparison of the nominal protection coefficients (NPCs) for the agricultural 
and manufacturing sectors and the movement of relative terms of trade (TOT) 
between the two sectors. Analyses of agricultural and manufacturing NPCs 
reveal that between 1981 and 1997, the average agricultural incentives were 
only half the incentives for manufacturing (Gulati and Pursell 2000). The anti-
agricultural bias was considerably greater in the 1970s than in the 1980s and 
1990s (Figure 14.1). One notable feature is the declining trend in the antiagri-
cultural bias starting in 1981, mainly due to a steady decrease in the measured 
manufacturing protection and to correction of the exchange rate regime. 
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FIGURE 14.1 Manufacturing and agricultural NPCs in India, 1971-97 
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The peak tariffs on industrial products came down from 300 percent in 
1991-92 to 30 percent in 2002. Similarly, in 1991-92 import controls were 
withdrawn on virtually all raw materials as well as intermediate and capital 
goods. One of the effects of the decrease in protection to the industry was an 
improvement in the TOT for agriculture in the 1990s (Table 14.3), which is 
expected to raise investment and employment in the primary sector. Equally sig-
nificant would be the indirect effect of agricultural growth on rural poverty 
alleviation through its strong linkages with other sectors of the economy. 

The index of TOT (1990-91 = 100) rose from 88.7 in 1981-82 to 101.9 in 
1990-91 and further to 104.2 in 1999-2000 (India, Ministry of Agriculture, 
Agricultural Statistics at a Glance, 2001). A significant feature of this growth 
is that the index remained above 100 during the entire period of the 1990s. Did 
the improvement in the TOT translate into a higher level of private sector in-
vestment in agriculture? Evidence suggests so. The private sector gross capital 
formation increased from Rs. 69.5 billion (1993-94 prices) in 1981-82 to Rs. 
114.2 billion in 1990-91 and to Rs. 149.3 billion in 2000-2001. The rate of 
growth at 2.5 percent in the 1990s was higher than the 2 percent in the 1980s. 

While the improving TOT had a positive effect on private investment in 
agriculture, rising fiscal deficits, on the other hand, contributed to a decline 
in public investment. The public investment of Rs. 73.0 billion in 1980-81 fell 
to Rs. 50.0 billion in 1990-91 and further to Rs. 45.2 billion in 2000-2001 (In-
dia, Ministry of Agriculture, Agricultural Statistics at a Glance, 2002). As a re-
sult, the development of infrastructure such as irrigation, rural electrification, 
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rural roads, and markets has suffered. There is broad consensus that this decline 
had a very adverse effect on the performance of agriculture in the country in the 
1990s. 

The growth rate of output of the principal crops came down from 3.19 per-
cent per annum during the 1980s to 2.28 percent in the 1990s. This major de-
cline in the second period is mainly attributable to the significant drop in yield 
growth, from 2.56 percent in the first period to 1.31 percent in the second. The 
cultivated area has remained virtually unchanged, and all the crop groups show 
a significant drop in the growth rates of both production and yield. The drop in 
yield growth rates is much sharper than in output. Notably, yield growth rates 
have fallen not only in the case of dry crops such as coarse cereals but also in 
the case of irrigated crops such as rice and wheat. 

Poverty 

In the area of poverty reduction, there are some encouraging signs. According 
to official estimates, rural poverty as measured by the head count ratio (HCR) 
showed a continual decline, from 56.4 percent in 1973-74 to 27.1 percent in 
1999-2000. The highest drop in rural poverty was observed between 1993-94 
and 1999-2000, from 37.3 percent to 27.1 percent. The same is true for overall 
poverty levels (rural and urban), which declined from 55 percent in 1973-74 to 
26 percent in 1999-2000. Also for total poverty, the maximum decline was be-
tween 1993-94 and 1999-2000, from 36 to 26 percent. 

The estimates of poverty in India have evoked considerable controversy 
on methodological grounds. Various scholars have debated the relative merits 
of indicators such as the HCRs and poverty gap indexes. The criteria for mea-
suring poverty, such as consumption expenditure and nutritional adequacy, have 
also come under intense scrutiny vis-a-vis multidimensional criteria encom-
passing social indicators such as child mortality, literacy rates, female health 
status, and so on. The HCR, however, remains the most popular indicator of 
poverty, mainly because of its simplicity and communication value (Deaton 
and Dreze 2002). Even after adopting the HCR, there has been considerable 
disagreement over the true incidence of poverty in the recent past, particularly 
in the past decade. 

There are arguments that there has been a slowdown in poverty decline 
(Gupta 1999; Hashim, Kashyap, and Joshi 2000; Radhakrishna 2002), and there 
are arguments to the contrary (Deaton and Dreze 2002; Sundaram and Tendul-
kar 2002). However, there is some consensus on the rising real agricultural 
wages (Sundaram 2001a,b; Deaton and Dreze 2002; Radhakrishna 2002). There 
is unanimity only on the slowdown in rural employment (Chadha and Sahu 
2002; Radhakrishna 2002). The link between the observed reduction in poverty 
in the 1990s and relevant economic indicators remains unclear. Deaton and 
Dreze (2002) concluded that the pace of poverty reduction in the postreform 
period could have been more or less the same as in the 1980s. But this finding 
does not appear to be consistent with the decline in employment growth and the 
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slowdown in real rural wages during the postreform period. Deaton and Dreze 
(2002) attribute the observed drop in poverty, despite the not so favorable fac-
tors, to the "density effect" or the "bunching" of poverty around the poverty 
line. Given such a density, even a small rise in the average per capita expendi-
ture could cause a significant number of people to cross the poverty line. How-
ever, the density phenomenon had been noticed in the 1980s as well. 

Self-Sufficiency, Food Security, and Related Issues 

We have seen that India has made impressive progress in increasing the pro-
duction of its basic food commodities during the past 50 years. This raises the 
question of whether it vindicates the policy of self-sufficiency implemented 
by the government. It cannot be denied that the policy of virtual closure of the 
domestic markets sheltered the agricultural producers from the vicissitudes of 
import competition, both fair and unfair, and provided price stability, which is 
essential for growth. Import controls were necessary for the effective function-
ing of price support schemes wherever they were in operation, as in the case of 
wheat and rice. 

But a striking feature of the policy was that the price support was not gen-
erally provided at levels above the prevailing international prices. For the most 
part, the import prohibition maintained over the past five decades prior to re-
forms was policy overkill. It was justified more for conserving foreign exchange 
in times of severe BOP constraint than for protecting the agricultural producers. 
A recent study (Hoda and Gulati 2003) has shown that during 1965-2000, i f al-
lowance is made for the exchange rate misalignment, India's NPCs (under the 
importable hypothesis) were less than unity for all the basic food commodities 
except oilseeds in most years. Except for these products, the economic distor-
tions caused by the trade barriers were not very acute. 

For some oilseeds (rapeseed and copra), the NPC (under the importable 
hypothesis) has been consistently above unity, while for others (soybeans, 
groundnuts, and sunflowers), it has been below unity, at least in recent years as 
shown by Figure 14.2, which illustrates the NPCs for a number of key com-
modities. However, because edible oils are substitutable to a large degree and 
palm oil is the least expensive oil produced mainly outside the country, the drive 
toward self-sufficiency during the period 1986-94 caused huge distortions. The 
domestic prices of all edible oilseeds and oils rose sharply, causing hardship to 
consumers. When edible oil imports were liberalized in 1994, large imports of 
palm oil took place, and the percentage of imports of palm oil relative to the 
total domestic supply of the four main edible oils rose from 6 percent in 1991 
to 43 percent in 2000. This happened despite the fact that domestic production 
of rape and mustard oil as well as soybean oil grew rapidly during the years of 
total protection. 

The high levels of protection in India for basic food crops allowed it to 
deal with volatility, which is a feature of international trade in agricultural com-
modities, as well as the domestic support and export subsidies provided by 
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FIGURE 14.2 NPCs of selected commodities in India, 1965-2002 
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some industrialized countries to their farmers. Indian producers were protected 
against these dangers by the solid barriers of quantitative restrictions adminis-
tered through state trading monopolies before liberalization in 2002. Even since 
the phasing out of quantitative restrictions, India has maintained tariffs on many 
of the principal food crops at levels that effectively kept imports out. 

In India, a substantial segment (56.8 percent)1 of the population depends 
on agriculture for income and employment, and the government has to take into 

1. This figure refers to 1995-97 and includes farmers as well the landless or nearly landless 
laborers deriving sustenance from agricultural activities. 
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FIGURE 14.2 Continued 
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account their interests as well. According to recent estimates, the incidence of 
rural poverty has been coming down, but the HCR of the poor was still 26.8 per-
cent in 1999-2000. States in which agricultural progress has been made, such 
as Punjab, Haryana, Kerala, and Andhra Pradesh, had HCRs in the range of 
6-10 percent. However, in the less advanced states of Assam, Bihar, Orissa, and 
Uttar Pradesh it was in the range of 31-47 percent. While consumers, partic-
ularly those in urban areas, wi l l gain from unshackled trade liberalization, the 
rural poor wil l be adversely affected. When it concerns the livelihood of mil-
lions of people and when alternative opportunities for their redeployment are 
not readily available, a decision to liberalize agriculture cannot be made simply 
on the basis of net social welfare. 

Clearly, limits have to be set to the level of protection. On average, the 
urban population spent as much as 48 percent of their household income on 
food in 1999-2000 (India, Ministry of Agriculture, Agricultural Statistics at a 
Glance, 2002). The figure for rural areas was even higher, at 59 percent. In pro-
tecting the livelihood of one section of the population, an intolerable burden 
cannot be imposed on another. A balance needs to be struck between the inter-
ests of producers and consumers. Moderate levels of tariff protection would 
be sufficient in normal times to strike this balance. But for the tariff levels to be 
dropped to moderate levels, additional mechanisms would be needed, in na-
tional and international laws, to deal with the twin perils just mentioned. A 
special agricultural safeguard mechanism is already receiving attention in the 
negotiations on agriculture in the Doha Round of the WTO. In the same nego-
tiations an attempt is being made to obtain substantial reductions in domestic 
support and market access barriers and elimination of export subsidies. Success 
in these negotiations is a precondition for India to bring down its own tariffs in 
agricultural products to moderate levels. 
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The Indian experience on export policy for basic food items is also in-
structive. Exports of rice, wheat, and even skimmed milk have risen impres-
sively since liberalization. Export trade liberalization is expected to bring gains 
not only for farmers but also for agricultural laborers through wage and em-
ployment increases resulting from increased exports (Gulati and Narayanan 
2002b). In the past, the government was inhibited from taking action toward the 
liberalization of food commodity exports by the fear of domestic price rises. 
However, with plentiful domestic supplies these fears have proved to be un-
founded. When a stop-go policy is followed for exports, critical shortages and 
unacceptable price increases may take place at times, but when a long-term pol-
icy is followed, as has been the case for fine rice, production is expected to ex-
pand and take care of the increased export demand. Exports in such a situation 
should have no adverse impact on the domestic prices. 

What then are the implications of trade liberalization for food security? 
Food security was defined at the 1996 Food Summit at Rome as when all people, 
at all times, have physical and economic access to sufficient, safe, and nutri-
tious food to meet their dietary needs and food preferences for an active and 
healthy life. While this definition raises a number of issues, the two main com-
ponents of food security are physical availability at the national level and eco-
nomic access at the household level. Self-sufficiency as a prerequisite for food 
security is fast losing its appeal, and there is growing consensus across the 
world that greater reliance must be placed on imports with respect to commodi-
ties in which a country does not have a comparative advantage. A few industrial-
ized economies are keeping up their fight to maintain uneconomic agricultural 
production under the pretence of nontrade concerns. While the rich taxpayers 
and consumers in those economies can perhaps afford to pay the price of agri-
cultural protectionism, low-income countries cannot. India has already moved 
away from the single-minded pursuit of self-sufficiency, at least with respect to 
two major food items, namely pulses and edible oils. 

Physical availability implies that sufficient publicly held buffer stocks are 
available at all times to satisfy consumer needs in the country and that the gov-
ernment has established norms for maintenance of minimum buffer-stocks of 
the main foodgrains at different times of the year. In India, the FCI has recently 
been holding stocks with volumes in the range of 42.2-61.7 mt, far in excess 
of the norm of 15.8-24.3 mt. While there has been no problem with physical 
availability—in fact, there has been a glut in domestic supplies of foodgrains 
in the recent past—government programs to provide economic access to food 
are still evolving. The government established a vast network of fair price shops 
to supply foodgrains and sugar to the entire population at subsidized prices. It 
was only in 1997 that the government moved toward targeting the indigent seg-
ments of the population for subsidized supplies. Although eligibility to receive 
supplies remained universal, the central grain issue price was differentiated 
based on whether families were below the poverty line (BPL) or above the 
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poverty line (APL). The issue price for BPL households was fixed at 50 percent 
of the "economic cost" and that for APL households at 90 percent of the eco-
nomic cost.2 Later, in 2000 and 2001, when the offtake from the PDS declined, 
the government reduced both the APL and BPL prices, the former quite drasti-
cally, and launched a number of food and nutrition programs targeted at the 
poor, also to address the surplus in the buffer stocks. 

Conclusion 

India has made impressive progress in increasing its agricultural production 
in the past 50 years, but the success cannot be ascribed to the policy of self-
sufficiency in the main food crops and the virtual prohibition of imports that 
was maintained during most of the period. There is evidence that in most of 
these products India was highly competitive and import controls were needed 
more to conserve foreign exchange than to protect domestic farmers. Where In-
dia was not competitive, as in the case of edible oils, the choking off of imports 
in the mid-1990s did not lead to growth of domestic production commensurate 
with consumption needs, and as soon as import barriers were lowered, very large 
imports took place. 

The twin strategies of input subsidies and minimum price support initially 
proved effective in boosting agricultural production. However, when the sup-
port prices were increased in the 1990s to very high levels, there was massive 
growth in subsidies to carry out the price support operations and maintain the 
public distribution system. Food and agricultural subsidies have contributed to 
increasing the fiscal deficit and crowded out public investment in agriculture. 
As a consequence, the growth rates in the yield and output of the principal crops 
started registering a serious decline. 

Political difficulties have inhibited serious reform in the agricultural sector, 
although a beginning has been made in the area of domestic marketing policy 
by abolishing controls on wholesale and retail trade. 

As for food security in India, with huge food stocks accumulated in recent 
years one can say that the requirement of physical availability has been fully 
met at present, though economic access has not been provided to all segments 
of the population. In recent years, the government has taken steps to expand 
food supplies at concessional prices to the indigent and other needy segments 
of the population. Consolidation of these schemes wil l result in providing eco-
nomic access to food, which is an essential component of food security. 

For a low-income country like India, self-sufficiency in food cannot be jus-
tified from the point of view of food security. While protection of agriculture 

2. The economic cost includes the costs of foodgrains, procurement incidentals, and the dis-
tribution while excluding the cost of carrying buffer stocks. 
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may be necessary for the bulk of the population that depends on the sector for 
its livelihood, the cost of protection must be taken into account. Therefore, there 
seems to be justification for moderate levels of protection. For the levels of agri-
cultural protection to be further reduced, an agreement needs to be reached with 
industrialized countries to sharply reduce their subsidies. Safeguards must also 
be provided to protect domestic producers against volatility in international 
prices. 

Agriculture has benefited from measures such as correction of exchange 
rates and reduction in industrial protection since the initiation of the 1991 re-
forms. There has been continuous improvement in the TOT of agriculture vis-
a-vis the nonagricultural sector over the past two decades, and to some extent 
this has been reflected by an increase in private investments in agriculture. 
There is also some evidence of a decline in rural poverty, although there is a 
lack of consensus on whether the rate of decrease has improved since economic 
reforms were introduced. 

The focus of future reform efforts in India should be, on the domestic 
front, on reducing subsidies, moderating price support, and stepping up public 
investment in rural infrastructure, thereby raising agricultural growth and di-
versification in a cost-effective way. This would make India's farm products com-
petitive and strengthen effective food security by expanding rural employment 
and reducing poverty through the development of the rural nonfarm sector. 



PART V 

Rural Diversification and 
Vertical Integration 

This part of the book, which includes Chapters 15-19, analyses the relationship 
between market-based reforms in agriculture, the development of the rural non-
farm (RNF) sector, and diversification of the rural economy in India and China. 
Rural diversification has been a fundamental source of growth and improve-
ment in rural livelihoods since it allowed the rural population to switch from 
low-productivity jobs in farming to more productive nonfarm activities and, 
within farming, from producing grains and other inexpensive basic staples to 
producing higher-value-added commodities. By creating a freer economic en-
vironment for private players, market-oriented reforms and relaxation of gov-
ernment interventions promoted gradual rural diversification, characterized by 
the shift of resources within and among sectors in search of higher returns. 

The unfolding of this process is clearer in the case of China, where the dif-
ferent market-oriented incentive reforms, including the decollectivization of 
agricultural production and the progressive reduction in the scope of the cen-
tral planning and quota procurement system as well as the opening up of trade 
flows, led to the reorientation of production to better reflect the regional compar-
ative advantages. The higher growth in agriculture resulting from the market re-
forms also fueled the rapid industrialization of rural areas and the development 
of the nonfarm sector by generating higher demand for nonfarm goods and a 
surplus of resources to invest in nonfarm production. 

The diversification of Indian agriculture also benefited from market reforms 
and a decrease in the scope of government restrictions. This led to improvement 
in the terms of trade for agriculture and to consequent improvement in the in-
vestment climate in the sector. In addition, the increase in income per capita 
produced by reform-induced growth changed consumption patterns by increas-
ing demand for high-value agricultural products. But India benefited from this 
process to a more limited extent than China because the bulk of these new mea-
sures were carried out in nonagricultural sectors, with the exception of trade 
reforms in agriculture, which improved the agricultural export environment. 
Indian agriculture remains under a cap of rigid government interventions in pro-
curement, price support, and subsidy policies. Liberalization in these areas would 
greatly benefit diversification and the rural economy. 
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Chapters 15 and 16 outline the experience in the two countries related to 
the development of the RNF sector, analyze the policies and institutions that 
have promoted or hindered the development of the sector, and examine the roles 
of migration, rural infrastructure, human capital, and agricultural growth in 
promoting rural industries and services. The RNF contribution to the rural econ-
omy through agricultural and nonagricultural linkages is also examined. The 
way this sector shaped up in the two countries contributed in a major way to 
their different growth outcomes. 

Chapters 17 and 18 focus on the nature and determinants of diversification 
as well as the ramifications for the production portfolio, the consumption bas-
ket, and the linkages between the farmers' plow and the consumers' plate. There 
are implications not only for the crop, livestock, fishery, and forestry subsectors, 
but also within the subsectors. 

Following the rising per capita incomes during the 1980s and 1990s, the 
consumption patterns in India and China are gradually shifting to include more 
high-value agricultural products such as livestock and fishery products, fruits, 
and vegetables. This has encouraged producers to diversify their production 
mix, although the process has been somewhat slower in India than in China due 
to the lack of adequate infrastructure as well as the restrictive institutional and 
policy environment, which do not allow for faster vertical integration between 
farmers, processors, and consumers—the "farm-firm-fork" linkage. Of late, 
India has recognized the immense potential of the RNF sector. 

While high-value agricultural products hold good potential for the growth 
of the food processing industry and the retail sector, they also entail different 
processing and marketing arrangements due to their perishable nature. There-
fore, the integration of the chain of activities from production to marketing and 
consumption—from "plow to plate"—acquires special relevance. It is in this 
context that the role of new institutional arrangements, such as contract farming 
and cooperatives, in promoting vertical integration is examined. 

A similarity between the two countries in the diversification of the crop-
ping sector is that it particularly benefited small farmers who are efficient in 
the production of high-value crops because production is labor-intensive. The 
development of the high-value product sector significantly contributed to im-
proving the incomes of small cultivators given its lucrative nature as well as its 
quick and constant returns. Because the production of high-value commodities 
suits the smallholders who dominate Chinese and Indian agriculture, diversi-
fication has emerged as a promising strategy for income and employment gen-
eration and for making smallholding agriculture more viable. However, high 
market risks and transaction costs due to various infrastructural and informa-
tional shortcomings can hinder growth, as evidenced in Chapter 19, a case study 
of tomato farmers in Nanjing, China. The need to reduce risks and transaction 
costs makes the case for further improvement of vertical integration an imper-
ative one. 



15 China's Nonfarm Sector Development: 
Implications for Rural Off-Farm Employment 
and Rural Development 

LLNXIU ZHANG, SCOTT ROZELLE, JIKUN HUANG, 
AND ALAN DE BRAUW 

Postreform, agriculture has made important but declining contributions to 
China's national economic development in terms of GDP share and employment. 
Before 1980, agriculture contributed more than 30 percent of China's GDP and 
half of its export earnings. These shares fell below 20 percent by the early 1990s 
(Huang and Chen 1999). Agriculture employed 81 percent of the country's la-
bor in 1970, but only 50 percent in 1996. 

Rural industrialization has played a vital role in generating employment 
for rural labor and in raising agricultural labor productivity and farmers' in-
come. Most important, rural enterprises employed 35 percent of the rural labor 
that works off the farm. In addition to formal wage-earning jobs in rural areas, 
part of the rural labor force, which rose from 8 percent in 1990 to 13 percent 
in 2000 (de Brauw et al. 2002), also works in the self-employed sector. It is 
claimed that off-farm employment has been the most important activity that 
has contributed to increased household incomes in recent years. 

The major objective of this chapter is to discuss the development of the ru-
ral nonfarm sector in the past two decades and its implications for rural labor 
markets and the rural economy in China. Based on national statistics and house-
hold survey data collected in late 2000, linkages were found between agricul-
tural and nonagricultural growth and between nonagricultural growth and labor 
market development. Data support the view that China's nonfarm sector has 
experienced fast growth in the past two decades since reform. This also resulted 
in a significant increase in off-farm employment of the rural labor force. Most 
of the increase has been driven by young migrants and women, especially those 
in the youngest bracket. The off-farm employment rate in poor areas is also 
catching up, despite the fact that these areas are still far behind the developed 
areas. 

This chapter wi l l first review the evolution of nonfarm enterprises or town-
ship and village enterprises (TVEs), focusing on the post-1978 years. Next we 
examine linkages between off-farm development and labor movement. Using 
household survey data, we empirically analyze rural off-farm employment in 
the past 20 years and discuss its implications for increases in rural household 
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income and rural development. We then seek to identify the determinants of off-
farm participation through a multivariate regression model. Some discussions 
on policy options in promoting rural labor market development are presented 
in the last section. 

Development of Rural Township and Village Enterprises 

The fast expansion of China's rural nonfarm sector is reflected in the rapid 
growth of TVEs in the past 20 years. Until the 1970s, these were initially en-
gaged mainly in providing inputs and technical and other support services to 
the primary sector. In the second stage, in the 1980s, they expanded their pro-
duction base toward the provision of goods and services not directly related to 
agriculture. Following the reforms of 1979, the number of TVEs increased from 
about 1.5 million in 1978 to more than 23 million by 1996 (Table 15.1)andnow 
play an important role in China's rural economy. Although the total number of 
TVEs has decreased since 1996, this decline was compensated by the contin-
ued increase in the value added. The gross output value of rural industries and 
services in real terms increased at an annual rate of 23.5 percent between 1978 
and 1995. By 1996, TVEs accounted for about three-quarters of rural gross out-
put values and about 40 percent of China's export earnings (NBS 1996). Their 
share in GDP rose significantly from less than 4 percent in the 1970s to more 
than 30 percent by 1999. TVEs have dominated the export sector throughout 
the 1990s (NBS 2001). In the late 1990s, they accounted for almost 50 percent 
of industrial value added. 

The development of TVEs in rural areas has maintained momentum by 
absorbing surplus rural labor, and the sector employed 135.1 million rural la-
borers in 1996,4.8 times more than in 1978 and an increase of more than 6 mil-
lion annually. While absorbing labor surpluses, TVE development in rural China 
raises farmers' incomes, promotes rural urbanization and market development, 
and stimulates structural changes in the rural economy. 

The evolution of the TVEs in rural China has not been smooth, though pol-
icy reforms have played an important role in setting them up and encouraging 
their development. Rural industry in the early 1950s was primarily staffed by 
farmers holding part-time jobs in commercialized handicraft industries. Many 
of these workshops were quite small because their technology or work organiza-
tion offered no economies of scale. Reforms during the commune era (1958-78) 
organized the workshops and individual handicraft workers into a large num-
ber of communes, brigades, and team enterprises. Local governments and others 
arranged many profitable business deals during this period, including produc-
tion of building materials and some farm inputs, subcontracting of various sorts 
from urban industry, and some simple agricultural output processing. 

The post-1978 reforms drastically altered the operation of the commune-
run enterprise system. The monopolistic and monopsonistic powers of state-
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TABLE 15.1 Number and value added of TVEs in China, 1978-99 

Year Value added (billion yuan) No. of TVEs (million) 

1978 1.52 
1979 1.48 
1980 1.43 
1985 12.23 
1990 250.4 18.50 
1991 297.2 
1992 448.5 
1993 800.7 
1994 1092.8 
1995 1459.5 22.03 
1996 1765.9 23.36 
1997 2074.0 20.00 
1998 2218.6 
1999 2488.3 20.90 

SOURCES: L U (2001) for figures on value added. NBS, Chinese Statistical Yearbook, 
various years; China, Ministry of Agriculture, China Rural Statistical Yearbook, var-
ious years, and China Township and Village Enterprises Yearbook, various years, for 
data on the number of TVEs. 

owned enterprises (SOEs) deteriorated as urban economic opportunities became 
more accessible to TVEs. With central government recognition of individual 
and private enterprises in 1984, employment in cooperative and private enter-
prises expanded by 34.2 million between 1984 and 1990. 

Characterized by labor intensity and flexibility to respond to changing mar-
ket conditions, TVEs have responded to China's growing demand for a greater 
variety of consumer products by employing surplus labor in rural areas. TVE 
development has been closely linked to the growth of urban industry, especially 
in the early stages as TVEs subcontracted production from large urban industries, 
hired retired urban technicians (either directly or indirectly), and purchased re-
tired equipment. Asset transfers from urban industry, including retired equipment, 
accounted for 35 to 45 percent of new TVE assets between 1978 and 1984. 

However, since the fast growth of TVEs in the 1980s, their significance 
has been declining in terms of its contribution to the whole economy and its 
capacity to absorb rural surplus labor force. One could argue, of course, that 
improved environments in urban areas and greater population mobility between 
rural and urban areas had led to the movement of resources to rural TVEs. How-
ever, with increased competition and improved regulatory controls over mar-
keting and quality standards, the limitations of collective ownership of rural 
TVEs started to show, which were mainly the lack of management incentives 
and unclear ownership rights. 
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At the same time, strong growth of rural enterprises in the private sector 
from the 1980s and early 1990s provided a dynamic source of new growth in 
the rural economy. Before the mid-1980s, most rural TVEs were collectively 
owned. The dominant model was the "Sunan model" (southern Jiangsu model), 
comprising over 90 percent of existing enterprises. The owners were mainly 
township or village collectives. The second most prevalent variety, the "Wen-
zhou model," was privately owned. While the central leadership abhorred such 
models, these became significant when the growth of collectively owned en-
terprises stagnated due to unclear ownership and low economic efficiency. The 
early 1990s were marked by a swift move to privatize rural TVEs. 

By the end of the 1990s, the local officials were seriously trying to priva-
tize rural industries. Almost 90 percent of local government-owned firms had 
transferred their shares to the private sector partially or completely by 1999, 
giving complete control to the new managers. Moreover, many of the privati-
zation moves created new firms that were more efficient than the ones they 
replaced (Li and Rozelle 2000). After that, private rural enterprises became the 
dominant rural industrial force. 

As a consequence, in 1997 the share of private nonfarm enterprises in 
the overall value added of the rural nonfarm sector was 51 percent, and their 
employment share was 72 percent (Lu 2001). By 1999, private and cooperative 
rural firms accounted for more than 95 percent of total rural enterprises and em-
ployed over 75.6 million laborers, accounting for 60 percent of the total rural 
nonfarm employment, and experienced fast growth in terms of total numbers, 
total asset holdings, and share of employment and value added. One of the fac-
tors that has contributed to the significant development of rural private firms has 
been the improvement of the policy environment in that the government has rec-
ognized their importance and role as an integral part of the rural industry. Thus, 
the policy environment that used to be biased against rural industrialization and 
TVEs in favor of urban SOEs gradually improved through a relaxing of con-
straints in areas such as access to credit services and marketing. 

Linkages between Off-Farm Development and Labor Movement 

Consistent with the economic development experience in other nations, China's 
modernization has triggered a massive transfer of rural labor into industry and 
services. The shift of labor from agriculture to nonagricultural sectors took place 
primarily in two ways: by the absorption of labor force into rural TVEs and by 
movement of massive numbers of people into the off-farm sector in the cities. Pre-
vious studies have shown that migration-is important for many of China's rural 
workers looking for more lucrative off-farm employment. The volume of migrant 
workers has reached up to 20 percent of the population in some urban areas. 

China's migration experience is shaped by urban and rural institutions 
unique to its current economic environment. In urban areas, the household reg-



China's Nonfarm Sector Development 331 

istration system (hukou) effectively prevented massive rural-to-urban migration 
during the prereform period and continues to affect it today. Before the reforms, 
state-controlled employment, housing, and food markets denied rural house-
holds basic goods and services when they moved into cities. Today, government 
monopolization of labor, housing, and food markets has been relaxed, although 
residual state influence in the urban economy still denies most rural-to-urban 
migrants access to the well-paid jobs, comfortable living arrangements, and 
basic social services that urban registered households enjoy. Remaining re-
strictions affect the wages and lengths of stay of rural migrants. Zhang (2004) 
reports that lack of an integrated service system for both migrants and urban 
residents has made the opportunity costs of migrants living in cities much 
higher than those of urban residents. Thus, this group of people is much more 
vulnerable to any shocks and risks encountered. Often they become the victims 
of government interventions in the names of social stability and urban worker 
protection. Although official data do not reveal this fact, this study found that 
during the first stage of SOE reform some cities sent many rural migrants home 
and replaced them in their job positions with laid-off urban workers. Thus, mi-
grants'job security is weaker than that of urban workers. 

The emergence of rural industry also distinguishes China's development 
and has given rural workers an alternative to migrating into cities. This was es-
pecially evidenced in the early reform period. Between 1978 and 1990, the 
share of rural industrial employment in total rural employment increased from 
9 to 22 percent. Most such increase was due to increased employment oppor-
tunities created by rural TVE sectors. Of course, from a regional perspective, this 
was not balanced development. For example, rural industrial output and employ-
ment have grown rapidly since the reforms, and by 1995 the sector employed 
over 100 million workers. Most of the development, however, has occurred in 
the coastal provinces (Rozelle 1996b), while inland rural areas still rely on agri-
culture and do not enjoy the high incomes of their more industrialized coastal 
counterparts. Factors contributing to such regional differences have included 
differentiated regional economic development policies (e.g., special economic 
zones) and the historical relationship between people living in coastal regions 
and their overseas kin. By creating direct overseas technological and infor-
mation linkages, the overseas Chinese had provided much-needed assistance in 
developing the commodity market. At the same time, foreign direct investment 
also helped promote industrial development in coastal regions. 

While growth in rural industry initially provided off-farm employment 
opportunities primarily for local residents (Meng 2000), the continuing success 
of rural enterprises has begun to open up local labor and managerial markets. 
Since the beginning of the reform era, the rural industrial sector has faced fewer 
regulations than its urban counterpart. Despite having relatively more freedom 
in the 1980s, collective enterprises still favored local workers. The rise of pri-
vate enterprise in the rural economy and competitive pressures (Naughton 1995) 
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have induced local leaders to offer contracts with more autonomy for the man-
agers of collective firms, an action that has freed managers to hire with fewer 
restrictions. 

Rural Labor Markets and Their Implications for Household Income 

In this section we use data from a sample survey to show how the rural TVE de-
velopment and the national industrial development facilitated rural off-farm em-
ployment and migration and contributed to the increase of household incomes. 

Survey Methodology and Data 

The data for our study (the China National Rural Survey or CNRS) were col-
lected in a randomly selected, almost nationally representative sample of 60 
villages in six provinces of rural China.1 To accurately reflect varying income 
distributions within each province, one county was randomly selected from each 
income quintile for the province, as measured by the gross value of industrial 
output. Two villages were randomly selected in each county. The survey teams 
used village rosters and our own counts of households to randomly choose 20 
households, both with and without residency permits (hukou) in the village. A 
total of 1,199 households were surveyed. 

The CNRS project team gathered detailed information on household de-
mographic characteristics, wealth, agricultural production, nonfarm activities, 
and investment. Several parts of the survey were designed to tell us about the 
household's migration decisions as well as its participation in other labor mar-
ket activities over time. For roughly half of the households surveyed (610 out 
of 1,199), a 20-year employment history form was completed for each family 
member and each child of the household head (even when a person was no longer 
considered a "household member"). For each year between 1981 and 2000, the 
questionnaire tracked each individual's participation in off-farm employment, 
the main type of off-farm work performed, the place of residence while work-
ing (within or outside the village), the location of the off-farm employment, and 
whether each individual was self-employed or wage earning.2 

1. The provinces surveyed were Hebei, Liaoning, Shaanxi, Zhejiang, Hubei, and Sichuan. 
The data collection effort involved students from the Center for Chinese Agricultural Policy, Ren-
min University, and from China Agricultural University and was led by Loren Brandt of the Uni-
versity of Toronto, Scott Rozelle of the University of California, and Linxiu Zhang of the Center 
for Chinese Agricultural Policy, Chinese Academy of Sciences. 

2. Enumerators attempted to seek the employment histories from the individuals themselves. 
I f a household member was not present, the respondent (who was almost always the household head 
or the spouse of the household head) answered. Extensive pretesting found that the data are fairly 
accurate. In addition, we conducted a practical test to see whether a respondent bias problem ex-
ists in the employment history part of our data. We replicated the analysis after excluding observa-
tions on individuals we did not interview directly, and found that the results of our analysis did not 
change. 
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Using the employment history data, off-farm workers were divided into 
four types: migrant wage earners (henceforth migrants), self-employed migrants, 
local wage earners, and local self-employed. Migrants were identified as men 
or women with off-farm jobs who did not live in the household while working. 
Local wage earners were individuals who had off-farm employment, were not 
self-employed, and lived at home while they worked. A l l respondents who re-
ported being self-employed off the farm were so categorized. Each household 
member was also asked about the extent of his or her participation in the house-
hold on-farm activities in each year. A household labor force measure was cre-
ated by aggregating all individuals in the household above age 16 who indicated 
that they were either working or searching for employment in each year. People 
over 16 who indicated that they were retired, unable to work for health-related 
reasons, or enrolled full time in school were not included in the total labor force. 

The Evolution of China's Rural Labor Market 

Consistent with previous findings of other national studies of rural off-farm em-
ployment, the CNRS data show that the off-farm labor force expanded steadily 
between 1981 and 2000. The data indicate that the proportion of the rural labor 
force that found some off-farm employment increased from around 16 percent 
in 1981 to 43 percent by 2000 (Table 15.2). 

By assuming that neighboring provinces similar to those surveyed have 
identical rates of off-farm labor participation, we estimated that off-farm rural 
employment in China had risen from fewer than 40 million farmers in 1981 
to more than 200 million in 2000, a growth in off-farm employment of more 
than 150 million during the reform era. Though it is not conclusive evidence, 

TABLE 15. 2 Labor participation rate in China, by employment type, 1981-2000 

Employment type 1981 1985 1990 1995 2000 

Off-farm employment3 16 18 23 32 43 
Of which work is 

Full time 6 6 8 14 20 
Part time—l b 3 4 5 5 7 
Part time—2C 7 8 11 13 17 

Farm only 81 78 72 63 48 
Idle or unemployed 4 4 4 6 8 
Total labor force percentage 100 100 100 100 100 

SOURCE : Authors' survey. 
aThe differences between total off-farm employment and the sum of components are due to rounding. 
bPart time—1 refers to those who work off-farm on a seasonal basis. 

Tar t time—2 refers those who work on-farm and off-farm at the same time. 
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such a large increase in labor flow could indicate that China's labor market is 
functioning well. Although these estimates are based on a relatively small sam-
ple, they demonstrate the consistency of our data with much larger national 
studies by the China National Bureau of Statistics (NBS 1996) and our own 
1995 national village survey. For example, the CNRS estimates that the off-
farm employment rate was 31 percent in 1995, which exactly matches the NBS 
estimate of the nonfarm labor force (31 percent) and is consistent with the 1995 
community questionnaire-based estimates of rural off-farm employment at 34 
percent (Rozelle et al. 1999).3 

By disaggregating China's labor trends, our data also demonstrate that 
labor markets are providing more than just off-farm income to rural residents 
and are developing in a way consistent with modernization trends (Chenery and 
Syrquin 1975). Trends by employment type clearly show that the target desti-
nation of workers over the past 20 years has shifted from rural to urban. In 1981, 
most rural individuals (nearly 85 percent) spent their time farming. Individuals 
who worked off the farm were almost three times more likely to live at home 
and work in or close to the village (7 percent were local self-employed; 4.2 per-
cent were local wage earners) than to work outside of the village and live away 
from home (fewer than 1 percent were self-employed migrants; fewer than 4 per-
cent were migrants). By 2000, almost as many off-farm workers were living 
away from home (more than 85 percent in cities or suburban villages of major 
metropolitan areas) as in the village. Migrants composed both the largest and 
the fastest-growing component of the rural labor force. 

According to data from our previous work (Rozelle et al. 1999) and the 
work of others (e.g., Solinger 1999), migrants have also been venturing farther 
from home over the past 20 years, a trend that has continued in recent years. In 
1990, over 70 percent of migrants worked within their own provinces and just 
under 30 percent went out of their provinces in search of work. By 2000, almost 
40 percent of migrants left their provinces for jobs, most of them workers under 
30 years of age. 

The labor movement contours created from the off-farm employment his-
tories of workers of different ages amplify these trends and demonstrate one 
of the most striking characteristics of China's changing employment patterns: 
the shift toward the domination of off-farm employment by younger workers 
(Figure 15.1). Workers in all age categories participated at similar rates (18 to 

3. Our data are also consistent with the estimates of NBS in the late 1980s and with Parish's 
study (Parish, Zhe, and L i 1995) in the early 1990s. For example, our data set estimates that 20 per-
cent of the rural labor force worked off-farm in 1988, which nearly agrees with the NBS estimate 
of 21 percent for that year. Our 1993 labor force participation rate, 29 percent, is only 3 percent-
age points higher than the best guess made by Parish, Zhe, and L i (1995) in their national study, a 
difference that, in part, can be explained by Parish's slightly broader definition of off-farm labor. 
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F I G U R E 15.1 Comparison o f off-farm labor participation rates in China, by age 

cohorts, 1990 and 2000 

Percent of total labor force 

• 1990 
• 2000 

III M l 
16-20 21-25 26-30 31-35 36-40 41-50 

Age cohorts 
SOURCE : Authors' calculations. 

19 percent) in 1981. In 1990, participation rates of all age groups similarly fell 
to a range of 20.5-33.6 percent. 

One decade after the onset of the reforms, there was no clear progression 
when moving from the oldest to the youngest groups. By 2000, however, the 
rise in the off-farm participation rates of younger workers had accelerated rel-
ative to those of older ones, and a distinct ranking appeared from the youngest 
cohort to the oldest. In 2000, young workers in the 16- to 20-year-old category 
participated at rates more than three times (75.8 percent) those of 16- to 20-
year-olds in 1990s (23.7 percent). Those in the 21- to 25-year-old and 26- to 
30-year-old groups doubled the off-fann participation rates of their 1990 coun-
terparts. In contrast, older workers, while still increasing their participation 
rates (by 17 percentage points), worked off the farm at less than half the rate 
(only 37.6 percent) of those in the 16- to 20-year-old category. The work be-
havior of younger workers also illustrates their increasing specialization in the 
off-farm sector. In 1990, for example, of those in the younger groups who had 
off-farm jobs, more than half spent time (either part time or during the busy sea-
son) working on the farm, while by 2000 fewer than one-third of the youngest 
cohort spent any time in agriculture.4 

4. In addition, women in the age categories between 21 and 25 and between 26 and 30 also 
have a higher probability of not being in the labor force at all. In our entire sample, 8 percent of the 
sample are neither working nor searching for a job; more than 10 percent of women between 21 
and 30 fall into this category. However, in almost all cases this is explained by the fact that they 
have children who are two years old or younger. 
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TABLE 15.3 China's off-farm employment and per capita net income and its 
composition, 1985-2000 

Family 
Percentage Per capita Wage property and Transfer 
of off-farm net income income business income income 

Year employment (yuan) (percent) (percent) (percent) 

1985 18 397.6 18.15 74.44 7.41 
1990 21 686.31 20.22 75.56 4.22 
1995 28 1,577.74 22.42 71.35 6.23 
1999 30 2,210.34 28.51 65.53 5.96 
2000 32 2,253.42 31.17 63.34 5.50 

SOURCES : NBS, Chinese Statistical Yearbook, various years. 

Off-Farm Employment and Rural Household Income 

Two significant and successful features of rural economic development in the 
past two decades have been the overall increase in rural household income and 
changes in income composition. An increase in off-farm employment has con-
tributed the most to both. Using provincial-level data, Table 15.3 shows the 
relationship between the level of off-farm employment and how rural per capita 
income has changed over time in terms of both level and composition. There 
has been an overall increase in the level and share of wage income in the past 
two decades. There is also a clear positive relationship between the percentage 
of off-farm employment and the level of per capita income. 

Our household survey data also show the same relationship (Table 15.4). 
Households with at least one member working off-farm would earn more than 
twice the level of income on a per capita basis of households without any 
member working off the farm. This was especially true for the poor areas in the 
sample. 

Determinants of Off-Farm Participation 

Further facilitation of labor movement between rural and urban sectors requires 
an understanding of the factors that contributed to the increase in off-farm par-
ticipation.5 Using an econometric model (a multivariate regression), we identi-
fied factors that constrained or promoted rural migration. A detailed description 
of the model is included in Appendix 15A at the end of this chapter. 

Findings from the previous section and the labor supply literature seem to 
indicate that aspects particularly affecting off-farm participation rates are age, 

5. This section is drawn from de Brauw et al. (2002). 
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TABLE 15.4 Per capita income in China and households with and without labor 
force working off-farm, 2000 (yuan) 

Province 
All 

households 
Households with no 

labor working off-farm 
Households with labor 

working off-farm 

Hebei 2,075.2 1,812.6 2,481.2 
Shaanxi 2,436.0 1,505.2 4,297.7 
Liaoning 2,581.4 2,060.9 3,454.8 
Zhejiang 6,241.0 2,977.5 8,321.1 
Sichuan 1,808.1 1,353.7 2,670.9 
Hubei 2,921.1 2,198.1 3,658.8 
All in sample 3,010.9 1,901.9 4,502.6 

SOURCE : Authors' survey. 

NOTE : Data are mean values. 

human capital (measured in terms of years of education or whether a person 
received any professional training), wealth (measured as the value of durable 
goods owned and the amount of land held), size of the household labor force, 
and the average amount of off-farm experience that an individual's household 
members have had. 

Based on the model results, we can state that in almost all respects, the 
multivariate regression analyses perform well . 6 For example, the findings show 
that the size of the household labor force increases participation in the wage 
earning sectors (Table 15.5). Moreover, education is shown to increase an in-
dividual's participation in off-farm labor markets and increasingly so over time. 

Most important, the results clearly demonstrate that the findings in the 
descriptive results hold up to multivariate analysis of migration.7 In the 1980s, 
males were more than 12 times as likely to participate in migration as females. 
By the 1990s, males were only 3.2 times as likely (regression 1). 

Hence, in the same way shown in the descriptive statistics, although men 
still participate in migrant labor markets at rates far higher than women, the em-
ployment access gap has narrowed considerably over time. 

When the sample is divided into men and women, we see that most of 
the same factors affect participation in the migrant labor force, although the 

6. The R-square measures of goodness of fit of OLS versions of the equations all exceed 
0.90. Most of the coefficients of the basic variables in the models have the expected signs and are 
highly significant. The coefficient in the regression using wheat plots is positive (which is consis-
tent with the rest of the findings) but not significant (Table 15.5 and 15.6). 

7. For instance, although, according to the coefficient on the base gender indicator variable 
(regression 1), male participation in migration (holding all else constant) was 610 percent (or 6.1 
times) higher than female participation, by the 1990s the relative difference was only 57 percent 
(see the coefficient on the interaction term—regression 1). A similar story is told by comparing the 
coefficients on the gender indicator variables in regressions 2 and 3. 



TABLE 15.5 Conditional fixed-effects logit estimators explaining the change in participation of 
individuals in migration in rural China, 1980s-1990s 

Dependent variable 

(Regression 1) (Regression 2) (Regression 3) 
Explanatory variables Migration Migration 1980-90 Migration 1990-2000 

Age 0.94 0.94 0.92 
(14.53)** (13.43)** (30.26)** 

Gender (1 = male) 6.10 12.87 3.23 
(16.55)** (20.58)** (21.76)** 

Years of education 1.10 1.06 1.17 
(7.07)** (5.55)** (17.35)** 

Skill training (1 = yes) 2.37 1.87 1.58 
(9.43)** (21.85)** (8.13)** 

Average household experience 1.55 1.64 1.16 
(17.51)** (27.84)** (15.77)** 

Size of household labor force 1.16 1.17 1.28 
(6.83)** (7.93)** (18.07)** 

Total land area, 2000 0.98 0.99 0.99 
(3.58)** (1.33) (3.82)** 

Value of durables, 2000 1.00 1.00 1.00 
(1.44) (0.95) (3.16)** 

Age* 1990s dummy 0.99 
(3.20)** 

Gender* 1990s dummy 0.57 
(4.74)** 

Education* 1990s dummy 1.08 
(4.96)** 

Training* 1990s dummy 0.64 
(4.22)** 

Experience* 1990s dummy 0.74 
(11.66)** 

Labor force* 1990s dummy 1.13 
(5.21)** 

Land area* 1990s dummy 1.01 
(1.83) 

Durables* 1990s dummy 1.00 
(1.85) 

Time trend 1.09 
(11.80)** 

Year dummies Included Included 

SOURCE : Authors' survey. 

NOTES : The coefficients reported are odds ratios; asymptotic z statistics are in parentheses. Odds ratios can be 
interpreted as the additional probability of an event i f there is an additional unit of the explanatory variable, ce-
teris paribus. 34,257 observations were used in column 2,12,623 observations in column 3, and 21,631 in col-
umn 4. The 1990s dummy variable is 1 for all years between 1990 and 2000 and zero otherwise. The odds ratios 
for the interacted variables should be interpreted as multiplicative. Column 3 includes only data from 1981 to 1990, 
and column 4 includes only data from 1990 to 2000 (1990 was included in both regressions as the base year). 

** indicates significance at the 5 percent level; * indicates significance at the 10 percent level. 
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magnitudes of the impacts differ (Table 15.6). For example, both younger 
women and men work more than do those with more years of formal education 
and training. However, the differences between the coefficients in the regres-
sions in the women's and men's equations show that both the age effect and the 
education effect are even more pronounced for women. Moreover, these effects 
are increasing over time. The propensity for younger women with higher levels 
of education to find migrant jobs has risen over time. Such findings support calls 
by academics and policymakers to increase the education opportunities for young 
women (Nyberg and Rozelle 1999). 

Summary and Conclusion 

To understand the effect of the development of the rural nonfarm sector and 
China's labor market on the welfare of rural households and individual groups 
(e.g., women) during reforms, we first documented the rapid growth of TVEs 
after the controls on them were eased and individual and private enterprises 
were recognized in the 1980s. Then we looked into how such development has 
been linked with the emergence of China's rural labor market during the reform 
period. Specifically, we found that the rapid rise in employment that began in 
the 1980s and the early 1990s continued even during the late 1990s, a time when 
some feared that macroeconomic conditions might keep rural residents on the 
farm or drive them back to the farm. Our disaggregation of labor market trends 
also shows that labor markets are clearly acting in a way consistent with an 
economy that is in transition from being dominated by agriculture to being char-
acterized by the rising presence of other forms of production. Labor markets 
have allowed migration to become the most important form of off-farm activity 
and have become increasingly dominated by younger workers who are special-
izing in off-farm work. 

Assuming that participation in nonfarm labor markets, higher wages, and 
increased income raises the welfare of households, evidence shows that the 
level of off-farm employment participation is positively related to the level of 
household per capita income. Both the macro-level data (provincial) and micro-
level information (households) indicate that as the percentage of rural labor work-
ing off the farm increases, household per capita income increases as well, es-
pecially in poor areas. 

The econometric analysis shows that although the labor market has been 
increasingly providing equal opportunities to men and women, the migration par-
ticipation rate is still much higher for men than for women. Besides factors such 
as household labor resources and household assets, human capital as a mix of 
education and skills has played a crucial role in ensuring off-farm participation. 

To conclude, the nature of China's growth has led to fast-growing labor 
markets. Policies that help this growth to strengthen must be continued (e.g., 
higher spending on rural education). The government should also play an active 



TABLE 15.6 Conditional fixed-effects logit estimators explaining the change 
in participation of individuals in migration in rural China, 1980s-1990s 

Dependent variable 
(participation in migration) 

(Regression 4) (Regression 5) 
Explanatory variables Women only Men only 

Age 0.89 0.95 
(7.27)** (12.02)** 

Years of education 1.17 1.11 
(3.66)** (7.41)** 

Skill training (1 = yes) 2.10 2.21 
(2.52)** (7.99)** 

Average household experience 1.68 1.61 
(7.77)** (16.34)** 

Size of household labor force 1.24 1.18 
(3.43)** (6.53)** 

Total land area, 2000 0.92 0.98 
(2.47)** (3.11)** 

Value of durables, 2000 1.00 1.00 
(0.69) (2.05)** 

Age* 1990s dummy 0.97 0.99 
(2.29)** (2.82)** 

Education* 1990s dummy 1.13 1.03 
(2.72)** (1.95) 

Training* 1990s dummy 0.53 0.70 
(2.02)** (3.06)** 

Experience* 1990s dummy 0.69 0.72 
(5.49)** (11.12)** 

Labor force* 1990s dummy 1.09 1.11 
(1.36) (3.84)** 

Land area* 1990s dummy 1.05 1.01 
(1.64) (1.43) 

Durables* 1990s dummy 1.00 1.00 
(1.64) (2.00)** 

Time trend 1.18 1.05 
(10.64)** (6.24)** 

N 16,625 16,929 

NOTES : The coefficients reported are odds ratios; asymptotic z statistics are in parentheses. 
Odds ratios can be interpreted as the additional probability of an event i f there is an addi-
tional unit of the explanatory variable, ceteris paribus. The 1990s dummy variable is 1 for 
all years between 1990 and 2000 and zero otherwise. The odds ratios for the interacted 
variables should be interpreted as multiplicative. Column 2 includes data only from 1981 to 
1990, and column 3 includes only data from 1990 to 2000 (1990 was included in both re-
gressions as the base year). 

* * indicates significance at the 5 percent level; * indicates significance at the 10 percent level. 



China's Nonfarm Sector Development 341 

role in ensuring that women become even more active in off-farm labor markets 
to prevent the gap in intergender income from widening as well as to narrow it. 

Appendix 15A: Multivariate Regression 

To explain the determinants of different types of off-farm employment among 
individuals in the sample villages and to examine the increased participation of 
women after considering multivariate effects, a fixed-effects conditional logit 
estimator is used that is similar to that developed by McFadden (1974).8 In each 
year, t, an individual, i, from a village, v, chooses to participate in migration or 
not, and this choice maximizes the individual's expected utility, given a vector 
of individual, household, and community characteristics, XM I f we define an 
indicator variable, ye that is 1 when individual i participates in the migrant labor 
market and is zero otherwise, we can estimate the effects of the variables con-
tained in Xon the individual's labor market participation decision by estimating 

^ = f ( ^ w P + ^ v ) + e,-w. (D 
where P represents a vector of parameters that corresponds to the effects of the 
individual and household characteristics on participating in each economic ac-
tivity and \iv is a village-level intercept.9 

To test the effect of labor market development on the participation of 
women, we specify a dummy variable that is 1 i f the individual is male and zero 
i f female. In a regression in which we include all observations from the 1980s 
and 1990s (regression 1), the gender indicator variable is interacted with a pe-
riod dummy variable that is 1 i f the year of observation was in the 1990s and 
zero i f it was in the 1980s. In two other regressions, we include only a gender 
dummy. In one (regression 2), we use only the data for the 1980s; in the other 
(regression 3) we use only the data for the 1990s. The increased participation 
of women in the labor force is measured in two ways: by the coefficient on the 
interaction term in regression 1 and by comparing the magnitudes of the co-
efficients of the gender variable in regressions 2 and 3. In regressions 4 and 5 
we use the gender variable to divide the sample into male and female in order 
to examine how different factors affected the participation of each gender in the 
1980s and the 1990s. In all of our regression models, we include the rest of the 
variables in Xivt measured at the individual and household levels to explain 
participation in the migrant labor force. Based in part on our observations and 
in part on the labor supply literature, we hypothesize that each person's age in 
year / affected his or her participation rate. We further hypothesize that human 
capital measures, including years of education and whether one received any 

8. This appendix is drawn from de Brauw et al. (2002). 
9. zivt is assumed to be independent and identically distributed across observations accord-

ing to the Weibull distribution. 
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training (either in a formal apprenticeship program or in a formal training pro-
gram) positively affect participation rates i f labor markets are working rela-
tively efficiently. At the household level, we include two variables that control 
for wealth (the value of durable goods owned and the amount of land held), the 
size of the household labor force in year t, and the average amount of "off-
farm experience" that a household had in year t, defined as the sum, back to 
1981, of the total number of years in which each member of a person's house-
hold worked in the off-farm sector. In order to avoid endogeneity, we lag the 
variable in our regression analysis. 

Finally, we include a time trend. A l l variables in all equations are time-
varying by year except for the measures of wealth, land size, and the value of 
the household's durable goods. In the first set of regressions, which include ob-
servations for all of our sample years, these variables are set at their 2000 levels 
and act as shifters. 

In most of our estimations, we use data on 2,297 individuals from 610 dif-
ferent households that were employed in either the on-farm or the off-farm sec-
tor or in both at some time during 1981-2000. Because some individuals entered 
the labor force during this period and others stopped working, we do not have 
a full panel of the 45,940 observations; rather, we have 34,257 observations in 
total. We dropped villages in the rare case in which there was zero participation 
in a particular type of employment. For example, in the case of one village, none 
of the individuals in the sample household migrated during the sample period. 
These households could not be included in the migration equation because there 
was no variation within the village for the left-hand side of equation 1, making 
the village fixed effect perfectly correlated with the dependent variable for that 
village. As a result, 33,214 observations from 59 villages were used to explain 
migration participation, and 33,198 observations from 59 villages were used to 
explain participation in self-employment. 



16 The Rural Nonfarm Sector in the Indian 
Economy: Growth, Challenges, and 
Future Direction 

G. K . C H A D H A 

In recent years, the necessity of expanding the network of nonfarm activities 
has gained great policy significance in the developing world; what was once 
considered a passive side route to employment growth is today advocated as the 
central plank of rural development. Indeed, in peasant economies, typically 
characterized by demographic pressures and an ever-increasing imbalance be-
tween the amount of land and the number of people, agriculture alone cannot 
provide the ultimate solution to rural underemployment and poverty (Bhalla, 
Chadha, and Sharma 1986; Chadha 1994). A developing economy must steadily 
reduce its dependence on agriculture and expand its nonfarm sectors to facili-
tate the transfer of workforce out of agriculture in the long run. 

A number of theoretical arguments support the case for rural nonfarm 
(RNF) development: a planned strategy of RNF development may prevent 
many rural people from migrating to urban centers (Islam 1987); rural indus-
trialization has significant spin-off effects on agricultural development that, in 
turn, stimulate further expansion of RNF activities; income distribution is much 
less unequal in areas with a wide network of RNF employment avenues (Bhalla 
and Chadha 1983; Chadha 1989); a wide network of nonfarm activities can 
make a real dent in rural poverty (Chadha 1994); RNF activities bring substan-
tial employment and earning benefits to rural female workers (Rosegrant and 
Hazell 2000, 89; Haggblade, Hazell, and Reardon 2002,10); and the labor and 
local resource-intensive rural industrialization policies fit in well with the in-
dustrial location strategies being followed by multinational and national enter-
prises alike for a wide range of products of light industry (Saith 1992, 7). 

Rural India, characterized as it is by population pressures, an ever-declining 
land to man ratio, small and fragmented holdings, highly inequitable land dis-
tribution structures, and so on, presents an obvious case for RNF development. 
The employment problem has continued to be the Achilles' heel of the Indian 
economy, partly due to the failure of the modern industrial sector to absorb the 
expanding number of surplus agricultural workers and partly because agricul-
ture cannot take on more working hands on an indefinite basis. It is extremely 
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doubtful whether institutional reforms for enhanced labor absorption in agri-
culture, especially the creation of an egalitarian land distribution structure, are 
easy policy options for India. Besides, the consistently declining employment 
elasticity of India's aggregate agricultural output, from 0.54 in 1972-78 to 0.49 
in 1977-83 and further to 0.36 in 1983-88, signals technological difficulties in 
moving toward employment expansion (Bhalla 1994,131). Such difficulties are 
likely to increase, especially in regions involved in external trade of agricultural 
items, and can be averted by an increased reliance on the RNF sector. Studies 
show that a much higher percentage of the landless and marginal farming house-
holds pursue nonfarm activities and that the expanding network of nonfarm jobs 
has a salutary effect on the highly inequitable distribution of incomes arising 
out of land cultivation alone (Bhalla and Chadha 1983, Chapter 4; Chadha 1994, 
Chapter 8; Rosegrant and Hazell 2000, 89-91). 

In India, the need to diversify the rural economic base was felt as early as 
the 1960s. The rural workforce engaged in agriculture continued to decline 
steadily, while the proportion of those engaged in RNF activities expanded 
until the reforms. The new regime threw up a mixture of challenges and oppor-
tunities; some nonfarm activities declined, while others, such as those related 
to the nonrural domestic market or external trade, received a boost. The em-
ployment effects on the RNF sector have not been the same for rural male and 
female job seekers and workers. In this chapter I wi l l unravel the contrasts be-
tween the 1990s and the 1980s and focus on the specific weaknesses of rural 
job aspirants that, unless remedied through effective policy interventions, wi l l 
not take them very far in the coming years. The years from 1983 to 1993-94 
are taken, for notional convenience, to roughly cover the prereform decade and 
1993-94 to 1999-2000 the postreform period. The latter period is not long 
enough to reflect any decisive impact of economic reforms, because many 
things were yet evolving, yet I believe the period indicates the directions in 
which rural employment in general and nonfarm employment in particular may 
move in the future. 

We begin with a look at the changing size and composition of India's RNF 
sector and then at the share of female workers in RNF employment. Next we 
discuss productivity levels in the RNF sector as proxied by rural industry. Then 
we deal with the relationship between RNF activities and rural poverty, and f i -
nally we look at some concluding observations. 

The Size and Composition of the RNF Sector 

Conventionally, all activities other than agriculture and its associated enterprises 
are treated as nonfarm activities. One can measure the size of the RNF sector 
in two ways: by the volume of income generated in rural net domestic product 
and by the volume of employment in the rural job market. 
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The Income Volume of the RNF Sector 

In the Indian statistical system, estimates of net domestic product (NDP) are 
not derived separately for rural and urban areas. Nonetheless, based on a set of 
less than fully satisfying assumptions, the Central Statistical Organization has 
computed NDP estimates for various sectors of the rural economy for four years 
(1970-71, 1980-81, 1993-94, and 1999-2000). Table 16.1 presents such esti-
mates of rural NDP. 

A few interesting features stand out. First, the share of agriculture in NDP 
declined rather markedly during the 1970s and the 1980s. From 1993-94, the 
decline has slowed down. Looking at the process of structural transformation 
from the opposite angle, the share of RNF sector in rural NDP has been con-
tinuously increasing, from 27.63 percent in 1970-71 to 35.64 percent in 1980-81, 
to 43.00 percent in 1993-94, and to 45.59 percent in 1999-2000. Thus, the pace 
of expansion was markedly faster during the 1970s and 1980s and sluggish since 
1993-94, indicating the adverse impact of the reforms on the sector. 

Second, as expected, the share of rural NDP originating in manufacturing 
did register substantial expansion during the 1970s, but halted thereafter and 
has remained unchanged during the postreform years. Among the nonfarm sec-
tors, community, social, and personal services; construction; transport, storage, 
and communications; banking and insurance; and utilities have increased their 
visibility over time, while the share of real estate, ownership of dwellings, and 
business services in rural NDP has consistently been on the decline. The only 
RNF sector that did well until the beginning of 1990s and suffered a slight set-
back thereafter was trade, hotels, and restaurants. 

Third, there has not been much reshuffling among the major RNF sectors. 
The top four nonfarm sectors during 1999-2000 were community, social, and 
personal services; manufacturing; trade, hotels, and restaurants; and construc-
tion, while in 1970-71 they were community, social, and personal services; real 
estate, ownership of dwellings, and business services; manufacturing; and con-
struction. So structurally, the RNF sector remained the same for all those years. 
The more recent years have witnessed a higher degree of structural slackness; 
the coefficient of rank correlation between each nonfarm segment's share in ru-
ral NDP during 1993-94 and 1999-2000 is as high as 0.99. 

Finally, rural India's nonfarm economy is well spread over different sec-
tors, and the internal composition of each RNF sector is what it should ideally 
be in a populous developing agrarian economy. For example, within manu-
facturing the registered segment is heavier than its unregistered counterpart, 
although it is the other way around for employment. In trade, hotels, and restau-
rants, the lion's share is occupied by trade; under transport, storage, and com-
munications, the dominant position is occupied by road transport, which has its 
own logic in the context of rural-urban-rural movement of goods and human 
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beings. Under real estate, ownership of dwellings, and business services, owner-
ship of dwellings is the dominant activity. And finally, under community, social, 
and personal services, the network is well balanced between public adminis-
tration and defense services and others such as education, medical services, and 
community services. 

Farm and Nonfarm Income Linkages 

The literature points to the level of agricultural development as the main deter-
minant of the size and composition of the rural nonfarm sector. I f local agri-
culture is growing and stable, the network of nonfarm activities expands and 
helps increase the employment and earning levels, which in turn makes a 
noticeable dent in rural poverty (Hazell and Haggblade 1991,515). But the con-
verse is also true, and even the staunchest advocates of agriculture-led growth 
theories visualize an important role for the RNF sector in stimulating agricul-
tural growth through intersectoral linkages (Mellor 1976, Chap. VII) . A two-way 
relationship between the farm and nonfarm sectors is a historical reality that has 
existed in varying form and content in most economies of the world. In India's 
case, too, the two-way causal relationship was clearly discernible when the 
Granger Causality Test was applied to state-level data on net state domestic 
product, originating in the primary, secondary, and tertiary sectors during the 
1980s and the 1990s (Gujarati 1995, 620-23). 

Indian agriculture has promoted the RNF sector in three ways. First, an 
increase in farm incomes stimulates demand for a wide variety of consumer 
goods, some of which might be produced by the local nonfarm economy. Sec-
ond, a growing agriculture sector demands production inputs either produced 
or distributed by local nonfarm enterprises. Third, rising agricultural produc-
tivity and wages raise the opportunity cost of labor in RNF activities, inducing 
a shift from very labor-intensive, low-return activities to activities that require 
more skill and a higher level of investment and provide a higher level of return 
(Hazell and Haggblade 1991, 519). 

Looking at the changing structure of rural economic activities and con-
sumer expenditure patterns in the 1980s and the 1990s, one can conclude that 
since the beginning of the 1980s the proportion of purchased agricultural inputs 
has been rising consistently, agricultural production and marketing have been 
increasingly linked to a variety of secondary and tertiary sector activities, and 
the rural consumption basket has reflected a steadily diversifying demand for 
goods and services. 

The rising quantum of agricultural output has lent dynamism to agro-based 
industrialization besides encompassing a growing network of construction, 
trade, transport, storage, communication, finance, and a host of other service 
activities. The tremendous changes in the rural consumption baskets brought 
about by rising levels of incomes and urbanization have also been contributing 
to an expanding network of consumer goods industries in the rural areas (India, 
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Ministry of Statistics and Program Implementation, 2000,64-65). These changes 
prove that growth of the nonfarm sector is linked to agricultural growth. 

The Employment Volume of the RNF Sector 

Table 16.2, based on National Sample Survey estimates, gives a 17-year history 
of the sectoral distribution of rural workers. The proportion of rural male work-
ers engaged in the primary sector has steadily declined, from 77.5 percent in 
1983 to 74.6 percent in 1987-88 and to 71.4 in 1999-2000. On the other hand, 
the proportion of their employment in the secondary and tertiary sectors has 
risen, from 22.5 percent in 1983 to 28.6 percent in 1999-2000. By contrast, the 
rural female workers' dependence on primary sector employment witnessed a 
steady decline until 1987-88, thereafter remaining more or less constant at 
85-86 percent. Consequently, their employment in the secondary sector rose 
from a mere 8.7 percent in 1983 to lOpercentin 1987-88, after which it showed 
a mild decline. Finally, not more than 5-6 percent of female workers were ever 
employed in the tertiary sector. The employment base of rural female work-
ers remains heavily tagged with agriculture. Even as late as 1999-2000, not 
more than 14—15 percent of them could be absorbed into nonfarm activities. 

One clear departure of the 1990s was thus a substantial slowdown of the 
process of weaning away rural male workers from agriculture, and its complete 
halt, i f not a reversal, in the case of rural female workers. The sluggish pace of 
rural workers' shift to nonagricultural sectors witnessed after economic reform 
clearly signals their relative inability to access these jobs, perhaps because of 
the low level of their human capital. The infirmities are far more pronounced in 
the case of rural female workers, because they have to compete not only with 
their male counterparts from the rural areas but also with their "more qualified" 
sisters in the urban areas. 

T H E CASUALIZATION OF EMPLOYMENT . An examination of the changing 

mode of rural farm and nonfarm employment between 1983 and 1999-2000 re-
veals the high incidence of casualization among rural workers and its rise over 
time (Table 16.3).1 The male-female contrasts are striking enough to invite a 
special emphasis, while the extremely low share in regular salaried jobs of ru-
ral workers (e.g., 9.0 percent in 1999-2000 against 36.1 percent in casual labor 
for rural males and only 3.3 percent against 39.5 percent in casual labor for 
rural females) tells the story of their relative vulnerability. The very high val-
ues on the index of casualization confirm numerous disadvantages, such as low 
wage rates, irregularity and uncertainty of employment, and uncongenial work 
conditions of rural workers in general and of females in particular. 

Self-employment dominates in agriculture as well as nonfarm sectors. 

1. For a discussion of the ways employment is classified in India, see Appendix 16A at the 
end of this chapter. 
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While regular salaried jobs are almost conspicuous by their absence in the 
primary sector for both categories of workers, they are available to a fairly 
sizable proportion of laborers in nonagricultural activities, especially to rural 
males. Accordingly, the structure of nonfarm employment seems much more 
favorable, especially to male workers, to the extent that casual wage employ-
ment does not encompass more than one-fourth of them; nearly three-fourths 
of them are either self-employed or working in a wide variety of nonfarm 
jobs. 

T H E S T A T E - A N D S E C T O R W I S E D I S T R I B U T I O N O F W O R K E R S . The process 
of structural transformation of the rural workforce that tilted in favor of non-
agricultural jobs during the decade preceding reforms, for both rural male and 
female workers, was reversed in some states or slowed down in others. In a few 
states, a noticeable shift from agriculture continued during the postreform years 
(India, Ministry of Statistics and Program Implementation, 1990b). In as many 
as 15 of the 17 states, no fewer than two-thirds of the rural workers were em-
ployed in agriculture as late as 1999-2000. In 10 states, their share in agricul-
tural employment continued to exceed 75 percent; in 5 of them, their share 
exceeded 80 percent. It was in only 5 states (i.e., Kerala, West Bengal, Tamil 
Nadu, Assam, and Haryana) that rural nonfarm employment exceeded 30 per-
cent. Despite the steady structural transformation in the rural economy during 
the 1980s and 1990s, the level of nonfarm employment available to rural house-
holds was limited, especially for rural female workers. 

In the majority of states, the level of rural employment in manufactur-
ing has been very low. During 1999-2000, in as many as 10 major states, not 
more than 5-6 percent of rural workers were engaged in manufacturing. States 
with 10 percent or more rural workers engaged in this sector were West 
Bengal, Kerala, and Tamil Nadu. This was mainly because a very large pro-
portion of female workers in these states are traditionally engaged in a variety 
of rural handicrafts, typically based on local craftsmanship. 

Employment in construction does not seem to have picked up in many 
parts of rural India. In 11 states, the percentage of rural workers engaged in 
diverse types of construction activities did not go beyond 2-3 percent. It was 
only in Kerala, Rajasthan, Jammu-Kashmir, Himachal Pradesh, Punjab, and 
Haryana that this proportion increased during the 1980s and 1990s. 

Trade, transport, storage, and communications and community, social, and 
personal services are the two major subaggregates under the service sector that 
present a contrasting picture. While the proportion of rural workers engaged 
in trade, transport, storage, and communications witnessed varying degrees of 
increase in practically all 17 states, the proportion of those engaged in com-
munity, social, and personal services went down during the postreform years in 
11 states. There was a decline even in states (e.g., Punjab, Haryana, Kerala, West 
Bengal, and Tamil Nadu) that managed to expand their rural nonfarm economic 
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base during the postreform years. Therefore, this was clearly a case of a shift 
in demand for such services from rural to urban areas. 

Finally, evidence does not support the commonly held perception that 
manufacturing always dominates the rural nonfarm economy (Table 16.2). In 
12 states, the service sector is larger than manufacturing alone or even larger 
than the total of the secondary sector from the point of view of rural nonfarm 
employment. Therefore, it is clear that the expansion of a wide variety of ser-
vices rather than manufacturing and/or construction has been contributing most 
substantially to rural nonfarm employment. 

Regional Clusters in RNF Development 

It may be instructive to look at the changing clusters of regions in terms of low, 
medium, and high levels of rural nonfarm development (Table 16.4). Notion-
ally, a rate of nonfarm employment of less than 20 percent for rural workers is 
taken as a surrogate for a low level of nonfarm development. Similarly, a rate 
of nonfarm employment ranging between 20 and 25 percent represents a medium 
level of nonfarm development, while a rate of more than 25 percent indicates a 
high level of nonfarm development. 

In 1983, 12 states were operating at a low level of nonfarm development, 
2 were at a medium level, and only 3 operated at a high level. Interestingly 
enough, the cluster at the low level of nonfarm development had very wide in-
ternal variations, ranging from 10 percent to 20 percent. After a decade, the sit-
uation had changed considerably; in 1993-94, only 7 were operating at the low 
level, 5 at the medium level, and the remaining 5 at the high level. Most of the 
states reached this position through substantial improvement in their rural non-
farm employment base. 

The situation changed further during the post-1993 years. During 1999-
2000, 5 states were languishing at the low level of nonfarm development (Gu-
jarat, Madhya Pradesh, Maharashtra, Karnataka, and Bihar). However, 2 states 
(Jammu-Kashmir and Assam) moved from the medium to the high level of non-
farm development, with 1 (Himachal Pradesh) moving straight from the low to 
the high level of development, and 5 states (Punjab, Haryana, Tamil Nadu, West 
Bengal, and Kerala) moved ahead within the cluster of high-level nonfarm de-
velopment, testifying to the overall improvement of the nonfarm employment 
base in rural India. 

Finally, by and large, each state witnessed some improvement in its base 
of rural nonfarm employment, first between 1983 and 1993-94, and then be-
tween 1993-94 and 1999-2000, as reflected in Table 16.4. 

The Share of Female Workers in RNF Employment 

In a majority of the states, the most visible presence of the rural female work-
ers has been discernible in agriculture (India, Ministry of Statistics and Program 
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Implementation, 1990b).2 Female workers have also had a formidable presence 
in manufacturing and construction under the secondary sector and in com-
munity, social, and personal services and trade under the tertiary sector. Other 
sectors, such as utilities; transport, storage, and communications; finance, in-
surance, and real estate; and so on, have been offering them only marginal em-
ployment support, but these are not the major employment sectors in the rural 
economy. In overall terms, therefore, no fewer than one-fifth to one-fourth of 
rural nonfarm jobs have been filled by rural female workers. 

That rural manufacturing has typically been a major absorber of rural fe-
male workers is both good and bad news. It is cheering because employment 
in rural manufacturing is expected to save women the drudgery of agricultural 
chores and bring them somewhat higher earnings. However, the bad news is that 
their share of employment in rural manufacturing declined by varying magni-
tudes in the post-1993 years in as many as nine states and remained practically 
unchanged in two others. Moreover, their involvement was great in household-
type self-employing ventures, such as own-account manufacturing enterprises, 
which operate at a low level of technology, suffer low and fluctuating levels of 
productivity, cater largely to the local market, and are now under threat of liq-
uidation due to the current increasingly open and fiercely competitive regime. 
For many female workers, employment in rural manufacturing reflects more 
distress and less choice. But this does not negate the importance of education, 
training, and skills for rural workers who wish to switch to nonagricultural jobs, 
primarily to education- and skill-intensive branches of manufacturing. 

The temporal changes in the female share of employment in community, so-
cial, and personal services have also not been good news. After 1993, their share 
of employment suffered a varying degree of setbacks in as many as eight states 
and remained more or less unchanged in another two states. Only in Bihar, 
Himachal Pradesh, Kerala, Madhya Pradesh, Punjab, and Uttar Pradesh did their 
share of employment look up, by varying margins. In 1999-2000, Andhra Pradesh, 
Karnataka, Kerala, Punjab, Tamil Nadu, and West Bengal were the only states 
where more than one-fourth of rural employment in community, social, and per-
sonal services went to the rural females. Most of these states had steadily expanded 
their rural nonfarm base, and by 1999-2000 they had succeeded in joining the clus-
ter of states with a high level of development (Table 16.4). Thus empirical evi-
dence, albeit sketchy and tentative, supports the view that the share of females em-
ployed in the dominant segment of the tertiary sector, namely community, social, 
and personal services, is guided by the level of nonfarm development itself. 

2. At the all-India level, as of 1999-2000 the share of the rural female workforce was 38.9 
percent in agriculture and 21.5 percent in nonagricultural activities. Of the nonagricultural activi-
ties, 33.3 percent of rural female laborers were in manufacturing; 11.5 percent in construction; 15.3 
percent in trade; 1.6 percent in transport, storage, and communication; and 25.3 percent in com-
munity, social, and personal services. 
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Perhaps the issue of the association between the share of female employ-
ment and the level of nonfarm development needs to be analyzed at the level of 
total nonfarm employment rather than at the level of individual economic activi-
ties or sectors. 

Productivity Levels 

The RNF sector is a mix of assorted production and service activities charac-
terized by sharp variations in employment levels and composition, technology, 
scale of production, product quality, market coverage, and so on. We next con-
sider manufacturing as a RNF sector and look at its productivity profile for three 
definite reasons: (1) it is a major sector of the rural nonfarm economy, (2) no 
other nonfarm sector has as much information available for three points of time 
as does unorganized rural manufacturing, and (3) many alarming signals are 
already being sounded about the future of small rural industry (Dubashi 2000, 
10). We look into the productivity levels for each of the following three layers 
of the unorganized segment (Chadha and Gulati 2003, 58): tiny enterprises 
(own-account manufacturing enterprises or OAMEs), middle-level enterprises 
(nondirectory manufacturing establishments or NDMEs), and top-level en-
terprises (directory manufacturing establishments or DMEs). 3 To comprehend 
the locational handicaps under which the rural manufacturing units operate, 
rural-urban productivity differentials are given for each of the three groups of 
enterprises. Table 16.5 looks at real productivity levels per worker for 1984-85, 
1994-95, and 2000-2001. 

First, rural productivity has been considerably lower than urban produc-
tivity in all three categories of manufacturing enterprises, both agro-based and 
non-agro-based. In other words, rural enterprises suffer substantial production 
losses, irrespective of their scale of operation, due to the sheer fact of their rural 
location. The rural-urban gaps are most astounding with respect to the avail-
ability of sewerage, telephone, fax, and computer services, which by any objec-
tive reckoning are now the minimum essentials for a modern production outfit. 
Such gaps are no less glaring in terms of the educational and technical back-
grounds and training of the entrepreneurs. Also, the relatively greater neglect 
of rural industrial enterprises by public agencies that provide institutional ser-
vices, such as market intelligence and information, product design, industrial 
training, and finance services, is more than apparent (Chadha 2001, 105). 

Second, in the group of tiny enterprises (OAMEs), the disadvantage of 
rural units is more pronounced among the non-agro-based enterprises than among 
the agro-based. Generically, the non-agro-based industries (those manufactur-
ing chemical and rubber products, nonmetallic mineral products, basic metal 

3. For a discussion of these categories of enterprise, see Appendix 16A. 
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products, machine tools, electrical machinery, transport equipment, etc.) de-
mand more capital and higher levels of skill and training. It is therefore the 
inadequacy or absence of infrastructural and institutional support that inflicts 
productivity losses on rural enterprises. The institutional bias against the rural 
nonfarm sector as a whole must cease. OAMEs overwhelmingly dominate the 
unorganized sector, most markedly in the rural areas, and the dismally low pro-
ductivity standards of such enterprises determine the productivity levels in the 
rural industrial sector as a whole. 

Third, during the post-1994 years, the rural-urban productivity gaps have 
narrowed, in both agro-based and non-agro-based industries, for each of the 
three groups of manufacturing enterprises. Despite the post-reform record of 
productivity improvement, the locational disadvantage of the rural units re-
mained high in 2000-2001, primarily because their productivity levels were 
substantially lower in 1994-95. Conversely, during the post-reform years, the 
relative position of the rural manufacturing enterprises has not worsened. 

Fourth, substantial diseconomies of scale are discernible for each category 
of manufacturing, among both rural and urban enterprises. Taking the ratio of 
the productivity of DMEs to that of OAMEs as a surrogate for such dis-
economies, we discover a relatively better post-1994 record for rural enterprises, 
among both the agro-based and the non-agro-based industries. For both cate-
gories of manufacturing, the ratio has declined in the rural areas, while it has 
increased or remained the same in the urban areas. This means that in the urban 
areas the tiniest of the manufacturing units have not been able to move closer 
to the productivity levels of their bigger counterparts, while in the rural areas 
they have registered some success. 

The RNF Sector and Poverty 

The impact of RNF development on rural poverty has been the subject of in-
tense debate (Mitra 1993,466; Chadha 1994,191-215). At the household level, 
numerous studies show that a fairly large proportion of the rural landless, 
marginal, and small cultivating households are involved in a wide variety of 
nonfarm activities; this adds substantially to their limited earnings from agri-
cultural wages and/or farming and helps many of them to stave off poverty 
(Bhalla and Chadha 1983,88-101; Corner 1986,51-54; Saith 1992,3-5; Chadha 
1994,206-8). I f such households were to depend on agricultural income alone, 
the incidence of poverty among them would be substantially higher (Chadha 
1994, 193). 

However, some analysts make a distinction between distress-driven non-
farm expansion and market-driven nonfarm expansion (Vaidyanathan 1986, 
A144-A146; Chadha 1996,1). The regions thus stand divided into two groups. 
In one group, agriculture is growing, productivity levels are high, agricultural 
output per rural dweller is high, and consequently, through a chain of forward 
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and backward linkages, a variety of local nonfarm activities are enhanced. In 
the other group, agricultural growth is sluggish and erratic, productivity levels 
are low, per capita agricultural output is low, and many of the rural people hunt 
for any nonfarm job, locally in the village or in the nearby urban and semi-
urban centers, that can sustain them on a day-to-day basis. Overall, therefore, 
the level of rural poverty in any state depends on the combined effect of the pace 
of agricultural development and the nature and spread of nonfarm activities. 

Table 16.6 shows the statewise picture of rural poverty for 1983,1993-94, 
and 1999-2000 in relation to the level of agricultural development (for which 
the surrogate is agricultural production per rural dweller) and RNF develop-
ment. RNF development is characterized quantitatively, by the percentage of 
rural workers engaged in nonfarm activities, and qualitatively, by the level of pro-
ductivity per worker in rural industry. 

A few interesting facts need to be underlined. Given the usual limitations 
of state-level cross-section data, no significant (negative) correlation between 
rural poverty and RNF development emerges for any of the three points of time 
(Table 16.6).4 This upholds the contention that in some states the sheer prolif-
eration of rural nonfarm employment may not make a dent in rural poverty i f 
the agricultural base is weak and the movement into the nonfarm sector is a 
distress-driven phenomenon. On the other hand, there are states where a low 
level of rural poverty goes hand in hand with a medium to high level of RNF 
activity as well as agricultural development. Finally, there are states where the 
level of rural poverty is high partly because their agricultural productivity is low 
and the RNF sector is weak. In sum, RNF development, for which the surro-
gate is the percentage of rural workers engaged in nonfarm activities, does not 
show its impact on rural poverty alleviation in all cases. 

I f RNF development is proxied by a more refined and qualitatively supe-
rior indicator, say the level of productivity per worker in rural industry, its 
poverty alleviation impact comes up neat and clean.5 This lends considerable 
support to the point that a mere switch of rural workers from agriculture to non-
farm activities may not relieve many of the rural households of their poverty; 
the productivity levels of the nonfarm activities to which they migrate are a 
more decisive factor. 

In plain terms, RNF activity can make a contribution to poverty alleviation 
i f and only i f the workers shift from low-productivity to higher-productivity 
jobs. In an oblique sense, many of the state-sponsored poverty alleviation schemes 
that encourage rural households to undertake a variety of self-employing 

4. The values of the coefficients of rank correlation between the rural poverty ratio and the 
percentage of rural nonfarm workers are 0.22 for 1983, -0.43 for 1993-94, and-0.28 for 1999-2000. 

5. The values of the coefficients of rank correlation between the rural poverty ratio and pro-
ductivity per worker in rural industry are -0.68 for 1983, -0.48 for 1993-94, and -0.76 for 1999-
2000; each coefficient is significant at the 0.01 level. 



o o 

cn oo 
a s 

>-s 

T 3 

*0 

W 
J 
CO 

* 1 

I ! 
•§ .9 o 

(j g « 

o - .= a s bb-rt Ja op 
w g o 
d cfcj 2 

•a J 
OH 

"3 1? 
CD 

s § 
CD . s 

S? « s o « « 
CD ca 

a 3 
CD a eu o a. 

OS 

4 
Os 
OS 

00 

4 

2 S 

OS 

I 
cn 
Os 
Os 

Os 

I 

m 
OS OS 

i n ^ O O ^ O O O s N h ' ^ ^ ^ ' O ' t ^ O ^ M O O 

r - o - - ^ >n̂  co T J - » o o \ © t-^ oo 
rn r i m" oo" r̂ " ̂  in" cn o-" CO in" <o" <rT c f 

CN 00 OS 
•"3-

cn 
© 

C N 
OS i n cn 

,9
25

 
,5

22
 

,2
23

 

oo 
CN 
OS ,0

13
 

so 
! 1 

oo ,5
55

 
,5

34
 r-

,5
57

 

C N C N C N so" oo" cn cn C N cn so" ' 1 so" cn" C N 

O 
cn 
cn 

m 
SO 
SD 

OS 
CD 

o o 
C N 

cn 
cn 
O 

*t OS 
o 
00 

i n 
i n 
r-^ 

cn 
r-~ 

i f 
cn 

Os 
O 
Os 

C N 
r -
C N 

CN 
r -
VO 

o 
C N 
i n 

C N 
C N 
Os 

ON 
C N 
i n 

CN" C N cn r - * r-~" in" co" C N cn" cn M-" so" C N CN" CN" 

C N cn cn sq C N C N o 00 C N 00 C N 
, , I > sq o 

C N 
C N 
cn 

Os OS O 
C O 

i n 
C N 

t~ 
C N i n 

C N 
C N CN 

C N 
C N m 

cn 
C N 

r~ 
cn 

C ~ C N 00 cn oo „ OS O •<t C N so O 
© 
C N C N 

i n 
C N 

od 
C N 

ON f t 
C N 

od en o 1"-' ON i n 
C N 

© ' 
C N 

Os 
C N 

o 
C N 

so 
cn 

r— O oo cn 00 i n Os r - C N 00 f t cn ^ r - cn 
Os o 

C N 
so C N 

C N 
C N Os i n so 

cn 
Os O 

C N 
t~ cn i n 

C N 
t~ so 

C N 

C O 
00 
© 

C N 
o oo 

m 
C N 
•* 

C N 
r -
cn 
© 

i n 
OS 
00 

C N 
so 
i t 

C N 
OS 

C N 
r -
o 

SO SO 
ON 

O 
o 

i n 
i n 
CD 

o oo 
00 

Os 
i n 
cn 

C N — « " CN" 

( ^ ( N t ^ r n ^ t N N - o o o o o t N ^ i n ^ o i o 

^ 0 \ Q \ C O ON ^ ^ ^ C A ON OO O 

o o o o i r i O N O O o o ^ f n ^ o o o o i f i M ^ M t N 
O s ^ o o ^ ^ r o ^ ^ r n r o ^ o o r - - - c N > r i « n * r ) 
O s o u n m ^ o s o o ^ o o o o o o s - H o c o c o 

T—*' n «N 1 - '—' C N cn cn 

os o C N o 
« O U ^ G O C S O O O O O S « O " O 
r H t m M t N m r n i N t N ^ 

»n in cn oo 
as C N ^6 r-i C N o 
^ - ^ C N co Tj- -̂ r 

i/l ^ OO \ C o 
CN Tt1 OS* O 

O r n o O s c N i n c N ' n o ' n ^ 
\6\6a\o6^tr^cncn'^f^6cn' 

' O C N C N ^ C N r O c n ^ f - ^ t ^ O ' — i fO <ri ' t \D 

co 

CD cn 

2 ^ 

Ctj Kj cQ >-» (-H 

3 rS 'E? i .S 
< D3 O K ffi 

s 3 ^ 
- , ca 

?« S S 

1 
OH ^ 

^ S3 
ca 

^ c" 

x> -3 ^ 
ca co ra 

c ca « > 
oo ,̂ 
2 £ 
co Co 

3) .a 

tt) 

£ O 

ON U y ] 1 »-n r i 

'3 



360 G. K. Chadha 

nonfarm activities have had a limited impact primarily because the "new en-
terprises" could not show a significant improvement in productivity. 

Further, agricultural development continues to make a decisive dent in ru-
ral poverty.6 This should caution RNF promoters against dismissing the poverty 
alleviation capability of agriculture. Agriculture still contributes nearly 55.0 
percent of rural NDP, and any breakthrough here in productivity per worker is 
bound to have an effect on rural poverty, most ostensibly because no fewer than 
three-fourths of rural workers are still engaged in this sector. The primacy of 
agriculture cannot be dismissed for many more years to come. 

Concluding Remarks 

In recent years, the RNF scenario in India has not been encouraging. It has pre-
sented a mixture of achievements and setbacks across production and service 
sectors, individual states, and male and female workers. In our assessment, the 
overall situation during the postreform period compared with the prereform pe-
riod is cause for concern. This concluding section sketches out the major trends 
on the RNF front during the 1980s and 1990s and poses a few policy questions 
for public debate and further research. 

1. As in most other developing economies, in India the RNF sector consists 
of a wide array of activities that provide livelihood to a sizable segment of 
the landless households and supplementary employment and earnings to a 
fairly large proportion of submarginal and marginal cultivating households. 
Part of the reduction in rural poverty can also be attributed to the avail-
ability of nonfarm employment and earnings to the landless or the nearly 
landless and to underprivileged segments of the rural society. 

2. The RNF sector holds great significance for India's rural economy due to 
its expanding contribution to income generation. Intersector reshuffiings 
and adjustments, perhaps extending their sway over the rural economy that 
was itself becoming integrated with the rest of the market-driven economy, 
contributed to the structural changes in the RNF economy. By the close of 
the 1990s, like its urban counterpart, the rural economy was finding its 
moorings under the dictates of a competitive market system. 

3. Farm incomes played a significant role in promoting the expansion of non-
farm incomes during the 1980s. During the 1990s, linkages between the 
farm and the nonfarm sectors became stronger, partly because the demand 
for purchased agricultural inputs was increasing steadily during the 1980s 

6. The values of the coefficients of rank correlation between rural poverty and agricultural 
production per capita are -0.67 for 1983, -0.55 for 1993-94, and -0.44 for 1999-2000; all are sig-
nificant at the 0.05 or 0.10 level. 
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and 1990s and partly because the consumption basket of rural households 
has been tilting in favor of nonfood and processed food items, promoting 
the expansion of local nonfarm activities. 

4. Employment in India's RNF sector has been expanding over time. Rural 
India's excessive dependence on agriculture as a source of livelihood has 
decreased, and its employment base has seen a modest degree of diver-
sification. This process slowed down in the 1990s, after reform, with the 
brunt of the impact falling on rural female workers. 

5. The nonfarm employment base of many states witnessed some increase, 
first during the 1980s and then during the 1990s, yet the base could not 
exceed 25 percent in more than 8 of the 17 major states. 

6. There is a marked difference in the mode of employment between the agri-
culture sector and the nonagricultural sector. Self-employment dominates 
in the farm sector as well as the nonfarm sector, for both rural male and fe-
male workers. Further, while regular salaried jobs are nearly conspicuous by 
their absence in agriculture, such jobs constitute a fairly large proportion 
of employment in the nonfarm sector, especially for rural male workers. 
In relative terms, access to tertiary sector jobs is more widely spread than 
is access to secondary sector jobs. Furthermore, casual wage labor consti-
tutes around 40 percent of agricultural employment, making up about one-
fourth of nonfarm employment for rural male workers and nearly one-fifth 
for rural female workers. Finally, there is a clear tendency for the casual-
ization of employment to increase over time, not only in agriculture but also 
in the RNF sector; rural male workers suffer more from this handicap. 

7. Productivity levels are generally low in most of the rural nonfarm activi-
ties compared with the urban, with marked variations even among the 
rural enterprises. The urban-rural productivity gaps are indeed the widest 
among the tiniest of the rural manufacturing enterprises, the OAMEs. 

8. Interregional variations in labor productivity have tended to widen in re-
cent years. To the extent that the level of labor productivity is a surrogate 
for the quality of nonfarm employment, different regions have registered 
varying levels of improvement in their RNF development. In recent years 
the orientation of credit and public investment flows has been moving 
away from rural areas (Chadha 2002, 33), and tiny and small-scale non-
farm activities have been exposed to harsher institutional dispensations in 
agriculturally backward areas. A l l this, combined with the usual policy of 
fiscal compression exercised by a number of states during the 1990s, does 
not bode well for the RNF sector. Policy correction is urgently needed. 

9. Rural infrastructure, population growth, and education play a significant 
role in promoting the RNF sector. The role of infrastructure and education 
became more pervasive as we moved into the 1990s. Clearly, in the com-
ing years, means of transport and communication, power, and finance are 
going to be critically important in strengthening the productivity levels of 
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rural nonfarm activities and lending them the competitive edge they need 
in the emerging free market dispensations. 

10. RNF development plays a significant role in alleviating rural poverty. How-
ever, it is the quality of nonfarm employment rather than its sheer expan-
sion that makes the decisive impact. A number of government-sponsored 
poverty alleviation schemes, largely in the vein of promoting nonfarm 
enterprises, need critical scrutiny in terms of their potential for productivity 
improvement. Because agriculture's primacy in rural poverty alleviation 
is undeniable from the point of view of its share in rural NDP and rural 
employment, improvement in agricultural productivity would of course 
contribute to rural poverty alleviation. 

To conclude, India's postreform experience provides hints as to the nature 
of the changes that the country's market-driven economy would brook in the 
days ahead. As a medium-term strategy, the states must strive to strengthen their 
agricultural base by reversing the recent trend of downswings in investment. 
The crucial role that public investment has to play in strengthening the infra-
structure and other supporting institutions, which seems to have receded to low 
levels of government priority, must be reemphasized with the utmost stress. 
This is an inescapable conclusion, partly because more than 70 percent of the 
rural workforce is still absorbed by agriculture in a preponderant majority of 
states and partly because it is this very sector that has the potential to absorb the 
employment setbacks that may emerge in other sectors when the country pro-
ceeds further into the new economic regime (Chadha and Sahu 2002, 2026). 
Most important, this study clearly shows that productivity levels in agriculture 
play an extremely crucial role in alleviating rural poverty. For healthy growth 
of the RNF sector, agricultural growth is an essential prerequisite. A concrete 
reorientation and reversal of investment priorities in favor of agriculture is bound 
to help the RNF sector as well. 

Appendix 16A: Data, Definitions, and Concepts 

This chapter draws on diverse sources of data, chief among them the National 
Sample Survey (NSS) reports. The NSS reports are especially useful for gaug-
ing the rural-urban and male-female contrasts in employment in all major sec-
tors of the Indian economy. The other sources of data are the National Accounts 
Statistics, Population Census Reports, statistical sourcebooks of the central and 
state governments, and data published in individual research writings. A num-
ber of comments about the NSS data, especially their relevance and adequacy 
to answer questions on rural nonfarm employment, are in order. 

1. The time profile for employment cannot go very far back, because tempo-
rally comparable data started pouring in only after 1972-73. Specific to 
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our requirements, temporally comparable NSS data on farm and nonfarm 
components of employment are available only for seven points of time: the 
27th round (October 1972-September 1973), the 32nd round (July 1977-
June 1978), the 38th round (January-December 1983), the 43rd round 
(July 1987-June 1988), the 50th round (July 1993-June 1994), and the 
55th round (July 1999-June 2000). To avoid a jumble of statistics, I have 
chosen to report data for three points of time—1983,1993-94, and 1999— 
2000—to capture the employment situation before and after the 1991-92 
economic reforms. As noted earlier, the period 1983 to 1993-94 is taken 
as a proxy for the prereform decade, and the period between 1993-94 and 

1999- 2000 proxies the postreform developments. 
For unorganized manufacturing, I draw on the NSS data for three 

points of time: the 40th round (July 1984-June 1985), the 51st round (July 
1994-June 1995), and the 56th round (July 2000-June 2001). Data for 

2000- 2001 are extracted from the household-level data on CD-ROM. 
2. Most of my analysis uses "usual status" data. The status of activity in 

which a person has spent relatively more of the 365 days preceding the 
date of survey is considered the person's "principal usual status" activity. 
A person categorized as a nonworker who pursued some economic activity 
in a subsidiary capacity is called a "subsidiary status worker." These two 
groups, principal status workers and subsidiary status workers, together 
constitute "all workers" according to the "usual (principal + subsidiary) 
status" classification. In most cases, principal and subsidiary status estimates 
are combined to present the most comprehensive picture on employment. 

3. While the NSS data show what percentage of the rural workforce was 
engaged in different gainful activities or what share of rural workers in the 
total workforce was in each production sector, they provide no direct in-
formation as to whether a particular source of employment was in a rural, 
semiurban, or urban area. In India, all places with a population of less than 
5,000, a population density not exceeding 400 persons per square kilome-
ter, at least 75 percent of the male working population engaged in agri-
culture are defined as rural areas (India, Office of the Registrar General 
and Census Commissioner, 1991, 7). The employment estimates for the 
rural households are thus free of locational specificities. In a way, this fit 
remarkably well with my objective inasmuch as under the forthcoming 
economic regimes, rural job aspirants would not seek employment only in 
the rural areas. 

4. In the Indian NSS reports, employment is characterized as "self-employed," 
"regular salaried jobs," or "casual labor." People who operate their own 
farm or nonfarm enterprises or are independently engaged in a profession 
on their own account or under a partnership are deemed self-employed. 
Employees working on others' farms or at nonfarm enterprises on a regular 
basis (i.e., not on the basis of daily or periodic renewal of a work contract) 
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are denned as "regular salaried workers." Finally, those who are casually 
engaged on others' farms or at nonfarm enterprises and earn wages ac-
cording to the terms of a daily or periodic work contract are classified as 
"casual laborers." 

5. In the Indian system of classification of business enterprises, an enterprise 
owned and operated without the help of any hired worker, employed on a 
fairly regular basis, is described as an "own-account manufacturing enter-
prise" (OAME). An enterprise run with the assistance of at least one hired 
worker, employed on a fairly regular basis, is called an "establishment." 
An establishment that employs a total of not more than five workers is 
known as a "nondirectory manufacturing establishment" (NDME), while 
one employing a total of six or more workers is categorized as a "direc-
tory manufacturing establishment" (DME). A directory establishment that 
employs 10 or more workers and uses power or one that employs 20 or 
more workers without using power is considered an "organized manufac-
turing enterprise" (OME). 



17 Diversification: Implications for 
Rural Growth in China 

F U N I N G Z H O N G A N D J I N G Z H U 

Reforms revitalized the Chinese primary economy in an unprecedented man-
ner. The GDP generated from primary industry increased from 101.8 billion 
yuan in 1978 to 1,460.9 billion yuan in 2001 (NBS 2002).1 This represents an 
annual growth rate of 12.28 percent in nominal terms, or 4.66 percent in real 
terms,2 in 23 years compared with the annual growth rates of 4.28 percent and 
2.05 percent, in nominal and real terms, respectively, recorded during the pre-
reform period of 1952-78. 

Farmers' livelihood has improved by a much larger proportion than has 
growth in agriculture, largely due to the development of the township and v i l -
lage enterprises (TVEs) and other nonfarm activities, including work in non-
agricultural sectors away from home. The per capita net annual income of rural 
households increased from 133.6 yuan in 1978 to 2,366.4 yuan in 2001, or by 

13.3 percent per year in nominal terms and 7.3 percent per year in real terms in 
23 years (NBS 2002). Following the continuing growth in net income, the 
Engle coefficient dropped from 67.7 percent in 1978 to 47.7 percent in 2001 in 
rural areas, indicating a very significant improvement in the Chinese farmer's 
daily life (Table 17.1). 

Many studies attribute the great achievement in Chinese agriculture and 
farmers' livelihood since 1978 to institutional reforms, especially the introduc-
tion of the Household Responsibility System or HRS (Lin 1988), along with 
significant success in agricultural sciences and extension (Fan 2000) and in-
creased application of modern inputs. The role of TVEs is also well recognized. 
Combined with remittance from earnings obtained in nonagricultural sectors 
away from home, TVEs have provided an increasingly larger share of farmers' 
net income, especially since the mid-1980s. As a result, the annual rural per 
capita income earned from secondary and tertiary industries increased from 

69.4 yuan in 1985 to 1066.4 yuan in 2001, or from 17.5 percent to 45.1 percent 
of the total in 16 years (NBS 2002). 

1. In Chinese statistics, "primary industry" is equivalent to the agricultural sector. 
2. Or "comparative prices," as indicated in the Chinese Statistical Yearbook. 

365 
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TABLE 17.1 Per capita net annual income and Engle coefficient of rural households 
in China, 1978-2001 

Per capital net annual income 
of rural households „ , „ . 

Engle coefficient of 
Year Value (current yuan) Index (1978 = 100) rural households (percent) 

1978 133.6 100.0 67.7 
1980 191.3 139.0 61.8 
1985 397.6 268.9 57.8 
1990 686.3 311.2 58.8 
1995 1577.7 383.7 58.6 
2000 2253.4 483.5 49.1 
2001 2366.4 503.8 47.7 

SOURCE : NBS, China Statistical Yearbook, 2002. 

However, the importance of diversification in Chinese agriculture has not 
been fully understood, and its contribution to agricultural growth and farmers' 
income has not been fully estimated and documented. At the early stage of de-
velopment, producers tended to concentrate on an increase of production of the 
same products with increased application of modern inputs, and scientists tended 
to develop new varieties and techniques to be applied to the same products, 
mainly grain crops. At this stage, growth in agricultural production came from 
productivity gains resulting from technology advances and application of mod-
ern inputs in the same production lines. However, following rapid growth in agri-
culture and reform of the economic system, producers are able to pursue higher 
economic returns from reallocation of their production resources, partly in re-
sponse to changing demand, and scientists are able to respond to such a shift in 
production by developing new varieties and techniques for alternative crops. At 
this stage, diversification appears to be another major contributor to growth in 
agriculture and farmers' income. While in the short run diversification may rely 
on available technology, to fully realize its potential over the longer run diversi-
fication wil l require development of new technology, probably used in altogether 
different production activities. Therefore, agricultural research and development 
(R&D) as well as increasing use of modern inputs are essential to create new op-
portunities for diversification and to capture the benefits of diversification. 

In this study we attempt to document the diversification process in China. 
In the first section we set the context by reviewing the main drivers of agricul-
tural growth. We then examine diversification in both agriculture and the rural 
economy and develop an equation to estimate the contribution of diversifica-
tion to economic growth in the past two decades. The effect of diversification on 
farmers' income then analyzed, with the future perspectives of diversification 
outlined in the final section. 
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Major Contributors to the Growth in Chinese Agriculture 

Agricultural GDP in China grew at a rate of more than 2 percent in real terms 
over a 26-year period prior to reform. This record is quite significant when 
compared to those of other countries. It can be attributed to factors such as land 
reform, heavy government and collective investment in irrigation and land im-
provement, high levels of public investment in agricultural R&D, and increas-
ing uses of modern inputs, among others. 

The land reform in the early 1950s provided some 300 million farmers 
(more than 60 percent of the rural population) with 46.7 million hectares of 
arable land (about half of the total arable land) without any payment and simply 
abolished the annual rent of roughly 35 million tons of grain, or 20-25 percent 
of the total output. This dramatic institutional change greatly induced the pro-
duction incentives in Chinese agriculture and provided the first push to agri-
cultural growth at that time (Carter and Zhong 1988). 

Continuous efforts in irrigation and land improvement were two other im-
portant factors that contributed to Chinese agricultural growth. Du Jian Yan, 
a famous water control system, has served a large agricultural area for more 
than 2,200 years and still functions very effectively today. Since the mid-1950s, 
the collective farming system, though it proved inefficient in many aspects, 
provided a useful vehicle for mobilizing rural resources, especially labor, in 
constructing and maintaining water projects. The huge annual investment from 
farmers in surface water systems and then in tubewell irrigation, combined with 
government investment in major water control projects that were the largest 
component of public investment in agriculture, improved production conditions 
in Chinese agriculture significantly. The continued investment in basic produc-
tion infrastructure contributed not only to long-term growth, but also to less 
fluctuation in annual output. 

Technology advancement in Chinese agriculture was also quite impressive 
during the 1960s and 1970s. Chinese semidwarf and dwarf varieties provided 
high yields equivalent to those produced in India during the green revolution, 
followed by breeding and commercialization of hybrid rice, which was an even 
more significant achievement. China's agricultural extension system was quite 
efficient during the communal era, because it allowed all those high-yielding 
varieties to spread rapidly over the whole country together with various new 
techniques and farming practices. 

Application of chemical fertilizers and pesticides, unknown to most Chi-
nese farmers in the 1950s, dramatically increased after the early 1960s. By the 
late 1970s, the level of application of agricultural chemicals in China was well 
above the world average. The use of farm machinery also increased very fast 
under the agricultural mechanization movement. Many farm machines, such as 
hand tractors, were specifically designed and produced for small-scale agricul-
ture, and they greatly helped farmers in expanding production. 
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A l l these factors contributed to the 2 percent annual growth in Chinese 
agriculture that was seen for over three decades. Although the potentials of 
these factors were not fully realized due to some institutional constraints, they 
actually provided a solid base for faster growth in the near future. 

Growth in agriculture and farmers' income prior to reform was relatively 
slow compared with what was achieved afterward. This has been generally at-
tributed to two important institutional factors that prevented Chinese agricul-
ture from fully capturing the growth potentials provided by the available tech-
nology and inputs: the disincentive in collective farming under the communal 
system and the inefficiency in resource allocation under rigid central planning. 
The production incentives have been further depressed by the low procurement 
prices administered, which have been used to "tax" agriculture and support 
rapid industrialization. The introduction of the HRS greatly stimulated farmers' 
incentives in production. Along with technology advances and the increasing 
use of modern inputs, it has brought remarkable increases in yield, that is, pro-
ductivity gains. At the same time, the reform of product and factor markets has 
significantly reduced government intervention, providing farmers with increas-
ing autonomous power in decisionmaking, and has resulted in improved effi-
ciency in resource allocation (Carter, Zhong, and Cai 1996). Because the real 
agricultural GDP has increased roughly twice as fast as the weighted yield since 
1978, diversification is likely to have contributed more than half of the growth 
in Chinese agriculture during the reform period (Zhong and Zhu 2000). I f the 
incomes earned from nonagricultural sectors are included, the contribution of 
diversification to the improvement in farmers' livelihood is likely to have been 
even greater. In addition, because the fundamental problems in Chinese agri-
culture are small farm size and excess labor supply, diversification provides a 
partial solution to these problems by shifting resources to more labor-intensive 
production and creating new job opportunities in nonfarm sectors. 

Following its entry to the World Trade Organization (WTO), China is 
likely to undertake a series of structural adjustments to fulfill her commitments. 
As a result, the gap between the domestic prices of agricultural produce and 
those prevailing in the world market wi l l be narrowed. Because the WTO rules 
prohibit some of the traditional policy tools, such as the use of price subsidies 
in supporting agriculture, diversification wi l l be even more important in the fu-
ture growth of Chinese agriculture and farmers' income. 

Diversification in the Agricultural Sector 

No matter how we view the reforms today, they were not planned in advance of 
December 1978 and probably were not intended to be as comprehensive and 
long lasting as they have turned out to be. A common understanding was that 
the past development strategy, which was intended to speed up industrialization 
through mobilizing all available resources at the cost of current consumption, 
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could not be continued any further due to the continuous decline in production 
incentives and the consequent continuous drop in productivity and efficiency. 
Therefore, reform was started in the rural areas and could be characterized as a 
significant and continuing reduction in the government interventions imposed 
on the agricultural sector. 

On the incentive side, the government began the reform with raising the 
procurement prices of 18 major farm products by 24.8 percent on average 
within one year and encouraging the reinstitution of close linkages between ma-
terial rewards and working efforts, known as various "responsibility systems" 
within the communal system. At the beginning of reform, the "Da Baogan" or 
"Baogan Daohu," later known as the HRS, was not allowed, but it was secretly 
adopted by farmers in one village in Anhui province in 1978. Even as late as 
the end of 1980, the government insisted on some degree of collective farming 
and permitted the HRS to be adopted only under special conditions. How-
ever, the adoption of the HRS was soon to be encouraged by the government, 
and it had become the dominant form of farming organization in China by 1984, 
leading to the termination of the communal system. Because Chinese agriculture 
exhibited extraordinary growth from 1978 to 1984 and the growth rate slowed 
down afterwards, many researchers concluded that the introduction of the HRS 
was the main reason for the changing growth pattern in Chinese agriculture. 

However, the reform policies on the allocation efficiency side should not 
be ignored or underestimated. The government first gave more autonomy in 
decisionmaking to production brigades and teams under the communal system 
by making most of the production plans guidelines rather than compulsory. It 
then reduced procurement quotas for both types and quantities of production 
and encouraged the establishment and expansion of the so-called specialized 
production of cash crops and production activities in noncropping sectors. Free 
and long-distance private trade in grain was also legalized and encouraged af-
ter fulfillment of the quota obligations. The market-oriented reforms went fur-
ther: the urban food rationing system was formally abolished in the early 1990s, 
edible oil procurement was stopped at about the same time, and government in-
tervention in grain and cotton marketing was reduced to a minimum level in the 
late 1990s. 

The main interest of this study is to explicitly demonstrate the effects of 
resource allocation improvement, which is certainly attributable to the market 
reforms, on the rapid growth and development in Chinese agriculture and the 
improvement of farmers' income during the past two decades. Table 17.2 shows 
that although the output of cropping sector increases by more than 170 percent 
in real terms in 23 years, indicating a remarkable 4.44 percent rate of annual 
growth over more than two decades, other sectors have grown even faster. 

Animal production increased by almost 670 percent during the same period, 
while fishery production increased by 1,244.7 percent. The annual growth rates 
have been 9.28 percent and 11.96 percent, respectively, for the two sectors. 
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Large amounts of resources have flown from cropping to other sectors, and 
such structural changes have brought higher rates of growth in agriculture as 
a whole. 

The cropping sector, dominated by grain production for a long time, has 
been the largest in Chinese agriculture. However, following the faster growth 
in other sectors during the reform era, the structure of Chinese agriculture has 
changed dramatically. 

The share of the cropping sector declined from 80 percent to just over 55 
percent in 23 years, while that of animal and fishery production increased from 
15 percent and 1.6 percent to 30.4 percent and 10.8 percent, respectively, in the 
same period (Table 17.2). Because cropping was the dominant and least profit-
able agricultural sector before the reform, faster growth in other sectors resulted 
not only in significant structural changes in agriculture itself but also in signif-
icant improvements in resource allocation efficiency and farmers' income. The 
structural adjustment is likely to be just as significant within each of the sectors 
as among them. For example, during the period under discussion, the weighted 
yield per unit of sown area increased by roughly 2 percent per year and the out-
put value of the cropping sector increased by 4.44 percent in real terms, while 
the total sown area was virtually unchanged. By measuring yield in real terms, 
we have ruled out the effect of price change over time, so the difference be-
tween the two growth rates we have given can be explained only by the change 
in crop mix that resulted from shifting production from grain to cash crops and 
from low-quality, low-value varieties to high-quality, high-value ones. Such 
sectoral structural changes appear to be more significant in animal and fishery 
production, because their products are more market-oriented and profitable due 
to changing and growing patterns of consumers' demand. 

Diversification of the Rural Economy 

When the Rural People's Commune was established in 1958, it was designed 
as a self-sufficient community in all aspects, including production, consump-
tion, education, healthcare, and other social functions. Small-scale enterprises 
in the rural areas were highly encouraged by the government as an essential 
component of the self-sufficiency of the People's Commune. They were estab-
lished and run by the commune and/or production brigades and thus named 
commune and brigade enterprises (CBEs). CBEs were mainly engaged in pro-
ducing farm inputs, processing farm products, and providing technical services 
to agricultural production. 

However, as a logical consequence, they expanded both in scale and into 
other more profitable sectors. During the Great Leap Forward, which happened 
at the same time, some of the CBEs even tried to produce steel and iron, as well 
as other producer goods not directly related to agriculture. However, the growth 
of CBEs was more or less restricted by the overall development policy. 
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The development of the CBEs was greatly influenced by the changes in 
the national economic and political environment. After the famine of the early 
1960s, the government put grain production on the priority list. Accordingly, 
most, i f not all, available resources had to be allocated to i t , and all CBEs were 
supposed to directly serve agriculture. The development of CBEs beyond the 
purpose of directly serving local agriculture was considered contradictory to 
the overall development strategy, which required mobilization of all available 
resources for fast growth in the state-run heavy industry. 

When the Cultural Revolution broke out in the mid-1960s, the production 
of most state-owned enterprises (SOEs) in the urban areas was disrupted or even 
curtailed. In some areas, such as southern Jiangsu province, CBEs benefited 
from the chaos in the nearby urban areas. Many technicians and skilled work-
ers who were sent back to their original home villages at that time contributed 
to their expansion. Many CBEs even changed their production lines and went 
into urban consumer goods markets because the supply from SOEs was inter-
rupted. They were also able to obtain some important industrial inputs through 
nonofficial channels unavailable to them in the past, because the functioning of 
the planning system was also disturbed. Because CBEs had already become im-
portant players in the local economy in some areas, local governments supported 
them, even i f the policy set at upper levels restricted the development of CBEs. 
Nevertheless, CBEs were able to grow further only in some limited areas due to 
the overall development strategy and the associated policy environment. 

The reform sought to boost agricultural production to provide the nation 
with an increased supply of consumer goods. The development of CBEs (re-
named TVEs after 1985) was encouraged by the government as an effective tool 
to provide additional income to farmers and additional investment funds to the 
local rural community. This policy objective was clearly reflected in the slogan 
" Y i Gong Bu Nong" (subsidizing agriculture with income from industry) and 
stipulated in the Township and Village Enterprise Management Law passed by 
the Standing Committee of the National People's Congress. 

The gradual advance of the reform in the urban-industrial sectors and in 
the planning system itself brought two significant changes to the development 
of TVEs after the mid-1980s. On the one hand, the adoption of the "double-
track" pricing system in input markets provided TVEs with better market ac-
cess. On the other, the reform carried out in SOEs enhanced their competitive-
ness and advantages based on production scale, technology, and productivity, 
leading to the bankruptcies of many TVEs in the late 1980s and early 1990s and 
to the restructuring of these enterprises afterwards. Table 17.3 presents some 
major development indicators of TVEs during 1978-2001. 

Although these statistics are not considered highly accurate and should 
be used with caution, the trend they present is clear and impressive. The num-
ber of TVEs increased at an annual rate of 12 percent, while the number of em-
ployees, total sales, and total wage payrolls rose at 6.8 percent, 27.1 percent, 
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TABLE 17.3 Major development indicators of TVEs in China, 1978-2001 

Number of Number of Total sales Total wage payroll 
Year TVEs (millions) employees (millions) (billion yuan) (billion yuan) 

1978 1.5 28.3 43.2 8.7 
1980 1.4 30.0 59.6 11.9 
1985 12.2 69.8 256.1 47.2 
1990 18.5 92.7 861.4 112.9 
1995 22.0 128.6 5,729.9 438.1 
2000 20.8 128.2 10,783.4 706.0 
2001 21.2 130.9 11,658.5 773.2 

SOURCES : China, Ministry of Agriculture, China Township and Village Enterprises Yearbook, var-
ious years; NBS, China Statistical Yearbook, various years. 

and 21.1 percent, respectively. These data suggest that although the growth in 
the numbers of TVEs and their employees has more or less leveled since 1990, 
the total sales and wage payroll continued to increase, at 26.7 percent and 19.1 
percent per year, respectively. While the TVEs' capacity to absorb rural surplus 
laborers has been reduced to a large extent, they continue to provide additional 
income to farmers. 

The development of other nonfarm activities followed the same pattern as 
that of CBEs or TVEs. When the commune was a closed, self-sufficient com-
munity and its main task was providing farm products, especially grain, at the 
lowest prices to the other sectors of the nation, all nonfarm economic activities, 
such as handicrafts and commerce, and even country fairs, were highly restricted. 
At the same time, migration of laborers was prohibited in order to retain the 
surplus and inexpensive labor in agriculture. After the reform started in 1978, 
"sideline" production was highly encouraged for the same reason as was the 
development of TVEs: providing farmers with additional income in order to 
cross-subsidize agriculture. A l l types of small private businesses, including 
shops and street peddlers as well as handicraft, transportation, construction, and 
manufacturing businesses, emerged and grew very quickly. The number of out-
migrated rural laborers reached over 100 million, working in the urban indus-
trial and commercial sectors as well as in TVEs in the coastal areas. 

Table 17.4 indicates that while the number of rural laborers working in the 
traditional agricultural sector increased slightly during the 23-year period we 
are considering, those working in the industrial sectors increased 3.5 times dur-
ing the same time period, and more and more rural laborers were working in 
other nonagricultural sectors as well. 

In the 16 years from 1985 to 2001 (for which statistics are available), while 
rural laborers working in agriculture and industry increased by 8 percent and 
56.7 percent, respectively, those employed in other sectors increased much 
faster, by 150 to 200 percent. As a result, the share of rural laborers working in 
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agriculture declined from about 82 percent of the population in 1985 to 67 per-
cent in 2001, while that in nonagricultural sectors increased from 18 percent to 
33 percent. 

These rural employment statistics do not include rural laborers employed 
by enterprises at town or township and higher levels. Because those enterprises 
hire a total of more than 40 million workers and most of them are usually farm-
ers or classified as rural residents,3 the share of rural laborers working in non-
agricultural sectors is likely to be underestimated by about 10 percent. There-
fore, after more than 20 years of reform and the associated diversification in the 
rural economy, about 200 million rural laborers, or more than 40 percent of the 
total, have engaged primarily in nonfarm activities. Some of them have been 
employed outside their home villages and their jobs may have no direct con-
nection with agriculture at all. Even so, they still make a contribution to agri-
culture in various ways: leaving land and other resources to those who remain 
in agriculture, sending money back to their families and/or relatives, bringing 
back financial and human capital, establishing networks connecting home vi l -
lages with the outside world, and so on. The overall significance of diversifica-
tion is far beyond that of pure economic gains; it has contributed greatly to the 
complete development of the Chinese rural society. 

The Contribution of Diversification to Rural Economic Growth 

The contribution of structural adjustment to the cropping sector is estimated as 
the first step, based on which the contribution of intra- and intersector adjust-
ment to agricultural growth is calculated or inferred. This contribution may be 
estimated by decomposing the gross output value (GOV) of the sector, which 
is the sum of the products of sown areas, yields per unit of sown area, and prices 
of the outputs: 

The growth in yields is attributable to increasing application of inputs, 
technology improvement, and all other factors leading to higher productivity. 
The changes in nominal prices may result from various factors, such as the 
change in government policies in the case of administered procurement and 
the change in supply and demand in free market cases. I f we want to estimate 
the relative contributions of area, yield, and price to GOV over time, equation 1 
may be transferred into index form: 

GOV = Yiarea x yield x price). (1) 

Ind = Ind xlnd 
yield xlnd price' (2) area 

3. Some of them may have recently obtained "urban resident" status as towns have expanded 
and/or the definition of resident status has changed. 



376 Furring Zhong and Jing Zhu 

where lndgov is the index of the GOV measured at comparable (or con-
stant) prices, Ind is the index of total sown areas, Ind . is the index of 

7 r > area 7 yield 

weighted yield per unit of sown areas, and Indprice is the index of the weighted 
price. 

This means that the growth of GOV is the product of the growth of the 
area, the weighted yield, and the weighted price. However, there is a difference 
between equations 1 and 2. In equation 1, price is measured for each specific 
crop, so any change in its value reflects a change in the nominal price for that 
crop. The weighted price in equation 2 is measured based on specific prices as 
well as weights, that a change in its value may not necessarily reflect any change 
in any specific price. Rather, it may just indicate a change in the weights. There-
fore, i f equation 2 is measured at comparable (or constant) prices for all crops, 
a change in Indprice no longer represents a change in the price of any specific 
crop or the general price level; its changing value simply represents a structural 
change in the crop mix. It implies that i f farmers substitute high-value crops for 
low-price ones and hence sown areas are shifted among crops, the calculated 
weighted average price may increase, while in fact the prices of all crops re-
mained the same. In this case, the increase in the weighted average price is im-
plied or can be calculated even though it is not shown directly in any statistics. 
However, because the GOV in comparable prices, sown area, and yield data are 
available, it is possible to calculate the implied weighted average prices, and the 
change in such prices over time can be taken as an indicator of structural change 
in the cropping sector. 

The indexes of the GOV at comparable prices are published in the China 
Statistical Yearbook (Table 17.2), and those of sown areas and yields can be cal-
culated from respective statistics contained in the same yearbook.4 Therefore, 
the indexes of the implied weighted price can be calculated by modifying equa-
tion 2 as follows: 

Ind . = Ind I {Ind x Ind . , . ) . (3) 
price gov N area yield* v ' 

Three-year moving averages are used in this study to reduce the effects of 
weather and other random disturbances. I f the 1978-80 averages are taken as 
the respective data for the base year of 1979, the index of the GOV in the crop-
ping sector is calculated as 2.556 in 2000 (the 1999-2001 average over the 
1978-80 average), those of the total sown area and weighted yield are calcu-
lated as 1.053 and 1.647, respectively.5 Substituting those indexes into equation 
3 results in the following: 

Indprice = 2.556/(1.053 x 1.647) = 1.474. 

4. Vegetables and fruits are not taken into consideration in the calculation for data consis-
tency. However, sown areas of all other crops that are used to calculate indexes of areas and yields 
accounted for 80 to 90 percent of the total over time and thus can be taken as good proxies of the 
total. 

5. The weights are 1978-80 sown area shares. 
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The results suggest that while the total sown area and weighted yield in-
creased by 5.3 percent and 64.7 percent, respectively, in the 21 years under 
consideration, the implied weighted price was able to increase by a remarkable 
47.4 percent, basically due to the structural adjustment in the cropping sector. 
Accordingly, the annual growth rates are calculated as 0.25,2.40, and 1.86 per-
cent for the total sown areas, weighted yield, and implied weighted price, re-
spectively, while that for the GOV is 4.57 percent. I f the relative shares of the 
contributions to the GOV are further calculated, they are likely to be 5.5, 53.2, 
and 41.3 percent for the increases in the total sown area, weighted yield, and 
implied weighted price, respectively. 

One may argue that the contribution of yield growth might be under-
estimated and that of structural change overestimated. The yields of high-value 
varieties are usually lower compared with those of low-value, low-quality ones. 
Therefore, when farmers shift their production to high-value crops, the recorded 
yields for one crop or one category of crops go down, though actually there 
are no yield losses for any specific variety or crop. In this case, the same yields 
recorded in statistics may imply actual increases in the yields of the high-value 
varieties, or in some other crops in the same category, and any increase in the 
yield statistics may imply a higher rate of growth in reality. This argument is 
certainly valid. However, there are no appropriate data to estimate such changes 
in yield statistics, so we wi l l just keep this in mind and make reference to the 
calculated contribution of structural change with caution. 

From the calculation performed earlier, we can conclude that structural 
adjustment contributed about 40 percent to the total growth in the cropping 
sector during the reform era. Certainly, structural adjustment requires increases 
in input applications, improved technology, innovation in institutional arrange-
ments, and so on. However, without structural adjustment, the contributions of 
all these factors may not materialize as efficiency gains in resource allocation, 
in which case they may lead only to productivity gains. 

The problem with estimation of the contributions made by other sectors, 
such as forestry, animal husbandry, and fishery, is that their growth cannot be 
broken down by applying the above calculation. Therefore, a simple logic in-
ference is used in the following analysis. As generally recognized, cropping was 
not only a dominant sector in Chinese agriculture but also the least profitable 
and slowest growing in the past. Therefore, it can be expected that i f farmers 
were given autonomous decisionmaking power, they would shift their resources 
from cropping to other sectors. As a result, other sectors and agriculture as a 
whole would grow faster than would cropping. I f we further assume that other 
sectors may have grown at the same rate as cropping without such adjustment, 
then the difference between the growth rates of cropping and agriculture as a 
whole can be taken as the contribution of reallocation of resources among sec-
tors, that is, efficiency gains from intersectoral resource allocation. 

However, as in the cropping sector, efficiency gains are likely to be found 
within each of the other sectors, because adjustment is also likely to occur within 
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each sector. Lacking appropriate analytical tools, it is even more difficult to 
measure such intrasector efficiency gains resulting from structural adjust-
ment. So it is simply assumed here that the contribution of structural adjustment 
within each sector is the same as that in cropping; that is, about 40 percent of 
the growth in each sector is attributable to intrasector structural adjustment. 

Based on these assumptions, the overall contribution of structural adjust-
ment to the growth of agriculture as a whole can be summed up as follows: 

Cont (%) = Conb (%) + Conc (%) x C o « . (%), (4) 

where Cont is the share of contribution to the growth of agriculture made by 
overall structural adjustment, Conb is the share of contribution to the growth of 
agriculture made by intersector structural adjustment, Conc is the share of con-
tribution to the growth of agriculture made by all sectors (based on the growth 
of the cropping sector) without intersector structural adjustment, and Coni is 
the share of contribution to the growth of each sector made by intrasector struc-
tural adjustment. 

Agriculture as a whole increased by 273.7 percent, while cropping in-
creased by 155.6 percent in 21 years i f we use the same three-year moving 
averages. I f the difference between the two is taken as the contribution of 
intersector structural adjustment, it was roughly 43 percent of the total, and the 
remaining 57 percent of total growth was contributed by growth in each sector. 
Again, of the remaining 57 percent of total growth, about 41 percent was con-
tributed by intrasector structural adjustment. Therefore, the overall contribution 
of structural adjustment can be calculated as 

Cont = 43% + 57% x 41% = 43% + 23% = 66%. 

This indicates that the overall structural adjustment has contributed 66 percent 
to the total growth of agriculture as a whole, of which reallocation of resources 
among sectors was responsible for two-thirds and the rest for one-third, by means 
of intrasector structural adjustment. 

It is hard to accurately measure the contribution of the fast growth in the 
nonagricultural sectors. Nevertheless, developments in three areas should not 
be ignored. The first is the development of TVEs. In 1978, the total annual sales 
of TVEs (then known as CBEs) were 43.2 billion yuan, roughly equal to 31 per-
cent of the GOV of agriculture including cropping, forestry, animal husbandry, 
and fishery. However, this total increased to 11,658.5 billion yuan by 2001, 
equivalent to 4.5 times the GOV. I f the total annual sales of TVEs had increased 
at the same pace as the GOV of agriculture, it would have been only 811.6 bil-
lion yuan in 2001, or only 7 percent of what was actually reached, and the dif-
ference would be 10,846.9 billion yuan. 

The second development that contributed to the fast growth in the non-
agricultural sectors is the growth in small-scale private business in non-
agricultural sectors in the rural areas. As shown in Table 17.5, of the per capita 
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TABLE 17.5 Per capita net annual income of rural households in China, 1985-2001 
(yuan) 

Source of income 1985 1990 1995 2000 2001 

Net income, by source 397.6 686.3 1,577.7 2,253.4 2,366.4 
Wages income 72.2 138.8 353.7 702.3 771.9 
Net income from household 295.9 518.6 1,125.8 1,427.3 1,459.6 

Business 
Farming 202.1 344.6 799.4 833.9 863.6 
Forestry 6.2 7.5 13.5 22.4 22.1 
Animal husbandry 51.9 96.8 127.8 207.4 211.9 
Fishery 3.6 7.1 15.7 26.9 28.9 
Industry 2.2 9.2 13.6 52.7 54.6 
Construction 7.4 12.2 34.5 46.7 45.4 
Transport, postal, and 8.5 13.5 27.8 63.6 63.2 

telecommunication services 
Wholesale and retail and 6.1 12.7 34.3 78.5 78.8 

catering 
Social services 3.3 6.6 17.2 28.1 30.1 
Culture, education, and 6.9 7.6 

healthcare 
Other 4.7 8.5 41.9 60.1 53.4 

Transfer income and property 29.5 28.9 98.2 123.8 134.9 
income 

Grouped by type of income 
Productive income 367.7 657.4 1,479.5 2,129.6 2,231.6 

Primary industry 298.3 510.9 996.5 1,125.3 1,165.2 
Secondary industry 29.5 70.7 287.2 488.9 532.6 
Tertiary industry 39.9 75.8 195.7 515.4 533.8 

Nonproductive income 29.9 28.9 98.3 123.8 134.8 

SOURCE : NBS, China Statistical Yearbook, 2002. 

NOTE : Values are in current prices, and indexes are in comparable (or constant) prices. 

net annual income from household businesses, income from the agricultural 
sectors was 263.8 yuan in 1985, or 89 percent of the total. Although it increased 
to 1,126.6 yuan in 2001, its share in the total declined to 77 percent, and the in-
come from the nonagricultural sectors increased from 32.2 yuan in 1985 to 
333.1 yuan in 2001. I f the income from the nonagricultural sectors had in-
creased at the same rate as that from agriculture, it would have been only 160 
yuan in 2001, with a difference of 173 yuan per capita and a total of 137.6 bil-
lion yuan in the rural areas. Because the total revenue from household busi-
nesses is 60 percent greater than the net income, the total gains, in total sales 
equivalent, from faster growth in the nonagricultural sectors was thought likely 
to be 220 billion yuan in 2001. 
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The third development that contributed to growth in the nonagricultural 
sectors is the increasing number of outgoing laborers who have found tempo-
rary or permanent jobs outside their home villages. They may not have added 
output to the rural economy directly, but they have certainly contributed in-
directly in many ways: the money they remitted went to financing agriculture 
at home, the skills and entrepreneurship acquired from outside were employed 
to start their own businesses at home, and the land they left behind brought 
about efficiency gains due to economies of scale. 

The findings of the approach we have used should be interpreted carefully. 
In addition to the possible underestimation of contributions from productivity 
gains, that is underestimation of yield growth, mentioned earlier, efficiency it-
self should be viewed as partly relying on some factors normally contributing 
to productivity. Although we attempt to distinguish efficiency gains from pro-
ductivity gains by breaking down output values, the contribution of R&D and 
the increasing use of modern inputs to efficiency gains should be kept in mind. 
We are trying to analyze efficiency gains resulting from diversification over 
more than two decades, not a once-for-all reallocation of resources based on 
fixed available technology. As mentioned earlier, in the long run, diversification 
wi l l be available only when R&D creates new opportunities and inputs are 
accessible. 

The approach used here breaks down sources of growth in agriculture into 
two broad categories: productivity and efficiency gains. Both need public and 
private inputs in R&D, one to increase the yield or productivity of existing crops 
or forms of production and the other to develop and extend new ones. Both also 
need institutional changes, one to improve production incentives and the other 
to facilitate reallocation of resources. Following decades of development, es-
pecially after China's accession to the WTO, efficiency gains wi l l be more and 
more important for future growth. The development of agricultural R&D should 
fully reflect this trend and provide farmers with better opportunities to further 
diversify and reallocate their resources. 

The Contribution of Diversification to Farmers' Income 

Chinese farmers' income increased very rapidly during the reform era. Per capita 
net annual income increased from 134 yuan in 1978 to 2,366 yuan in 2001, al-
most 17 times in 23 years in nominal terms, or over 4 times in real terms. Com-
pared with the increase in nominal terms, from 57 yuan in 1952 to 134 yuan in 
1978 in the 26 years before the reform era, it was a very significant achievement. 
The growth in farmers' income resulted from both productivity and efficiency 
gains, that is, increases in the sources and diversification of income sources. 

Restricted by the available data, the discussion here refers to farmers' in-
come by source from 1985. The per capita net annual income of rural house-
holds increased from 398 yuan in 1985 to 2,366 yuan in 2001, or by 495 percent 
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in 16 years, and a large percentage of these increases can be attributed to di-
versification. Without faster growth in incomes from the nonagricultural sec-
tors, or conversely, i f these incomes grew at the same rates as those in agri-
culture, farmers' net income would have increased by only 290 percent in the 
16-year period in nominal terms (87.4 percent in real terms), which, albeit 
remarkable in international comparisons, is much less than the 495 percent 
actually scored (Table 17.5). 

In household businesses, the income from farming increased by 327 per-
cent during the 16 years, while that from animal husbandry and fishery increased 
by 308 percent and 704 percent, respectively. Thus, income from farming has 
been more or less constant since the mid-1990s, and all increases in incomes 
from household businesses thereafter have come from other sectors. 

As a result of changes in the structure of total net income, the share of in-
come from agriculture, or primary industry, declined from 75 percent in 1985 
to 49.2 percent in 2001, while that from secondary and tertiary industries in-
creased from 7.4 percent and 10 percent in 1985 to 22.5 percent and 22.6 percent 
in 2001, respectively (Table 17.6). 

I f the incomes from household businesses in farming, forestry, animal hus-
bandry, and fishery are taken as a subgroup, the share from farming within this 
group declined from 83.5 percent in 1995 to 76.7 percent in 2001, while those 
from forestry, animal husbandry, and fishery increased from 1.5, 13.4, and 1.6 
percent to 1.9, 18.9, and 2.5 percent, respectively, during those years. 

I f net incomes from all other sources had increased at the same speed as 
that from farming, which increased from 202 yuan in 1985 to 864 yuan in 2001, 
per capita net income would have been 1,699 yuan in 2001, almost 30 percent 
less than was actually earned by rural households. Therefore, it is likely that 
more than a half of farmers' net income today has resulted from diversification 
or reallocation of resources in the past 20 years or so. 

Conclusion and Future Perspectives 

We have used the term diversification here broadly to include both changes 
in the crop mix and structural adjustments in the economy. However, due to 
the dominance of cropping, especially grain production, in agriculture and the 
whole rural economy, any significant reallocation of resources could be de-
fined as both structural adjustment and diversification. Instead of making a 
precise distinction between the two terms, we just use the simple meaning of 
diversification. 

The improvement in resource allocation through rural diversification is 
likely to have had various causes, including: 

1. Relaxation of controls on agricultural production and marketing, which per-
mitted a shifting of resources to more profitable sectors and/or products. 
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TABLE 17.6 Composition of per capita net annual income of rural households in 
China, 1985-2001 (percent) 

Source of income 1985 1990 1995 2000 2001 

Net income, by source 
Wages income 18.1 20.2 22.4 31.2 32.6 
Net income from household business 74.4 75.6 71.4 63.3 61.7 

Farming 50.8 50.2 50.7 37.0 36.5 
Forestry 1.5 1.1 0.9 1.0 0.9 
Animal husbandry 13.1 14.1 8.1 9.2 9.0 
Fishery 0.9 1.0 1.0 1.2 1.2 
Industry 0.5 1.3 0.9 2.3 2.3 
Construction 1.9 1.8 2.2 2.1 1.9 
Transport, postal, and telecommunication 2.1 2.0 1.8 2.8 2.7 

services 
Wholesale and retail trade and catering 1.5 1.8 2.2 3.5 3.3 
Social services 0.8 1.0 1.1 1.2 1.3 
Culture, education, and healthcare 0.0 0.0 0.0 0.3 0.3 
Other 1.2 1.2 2.7 2.7 2.3 
Transfer income and property income 7.4 4.2 6.2 5.5 5.7 

Grouped by type of income 
Productive income 92.5 95.8 93.8 94.5 94.3 

Primary industry 75.0 74.4 63.2 49.9 49.2 
Secondary industry 7.4 10.3 18.2 21.7 22.5 
Tertiary industry 10.0 11.0 12.4 22.9 22.6 

Nonproductive income 7.5 4.2 6.2 5.5 5.7 

SOURCE : Calculated from data in NBS, China Statistical Yearbook, 2002. 

NOTE : Values are in current prices, and indexes are in comparable (or constant) prices. 

2. Reduction and/or removal of barriers to interregional marketing, which 
permitted specialization in production, use of economies of scale, and cost 
reduction. 

3. Reduction of the control on input markets, especially the labor market, 
which permitted better use of rural surplus laborers. 

4. Changes in consumer demand, especially for farm products, which pro-
vided farmers further opportunities to shift their resources to high-value 
products. 

In general, the market-oriented reforms of the past two decades first per-
mitted and then stimulated rural diversification. They have brought about some 
fundamental changes in political, economic, and social institutions and made 
profit seeking and better use of comparative regional advantages possible. They 
have also encouraged fast growth of consumer purchasing power and the de-
mand for high-value products. 
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Diversification has also reduced fluctuations in Chinese agricultural pro-
duction, especially in the past two decades, by spreading risk among various 
types of production in any region and on each farm. The actual diversification 
has been accompanied by a continuing reallocation of production from rela-
tively less suitable areas to where comparative advantages exist, after the abo-
lition of centrally set production plans. Therefore, while grain output declined 
by 10 percent between 1999 and 2001, agricultural GDP was still able to in-
crease by 5 percent during this two-year period. 

China's WTO accession is likely to put heavy pressure on the country's 
agriculture, especially bulk commodity production. However, it may also pro-
vide it with greater opportunities to further adjust resource allocation on 
broader grounds through enlarged markets and higher incomes. In addition, the 
WTO commitments may help to further deepen the market-oriented reforms, 
eliminating most or all the remaining barriers to interregional trade. I f accom-
panied by interregional trade, specialization in agricultural production may 
improve not only the efficiency of resource allocation and farmers' income but 
also the competitiveness of Chinese farm products in the world market (Zhong, 
Xu, and Fu 2001). 

Several important policy measures are essential to realize the potential 
gains in rural diversification, among them furthering the market-oriented re-
forms and increasing and better allocating public investments in infrastructure, 
research and extension, information, and so on. Market-oriented reforms enable 
farmers to allocate their resources more efficiently, while public investments 
in infrastructure, research and extension, and information facilitate shifts of re-
sources and provide new and better opportunities for structural adjustment. 
Above all, the creation of nonfarm job opportunities on a large scale wil l per-
mit diversification of the employment of the abundant workforce to the desired 
level. This wi l l require that China make the fast development of labor-intensive 
industries a top policy priority and coordinate various policy measures, such as 
technology innovation, institutional reform, public spending, and so on, to en-
sure its implementation. It is also essential to further reform the labor market. 
Only a functioning nationwide integrated labor market could facilitate reallo-
cation of the rural workforce on a scale of millions. 

Like the efficiency gains generated from other sources, those from diver-
sification may not be distributed evenly among regions and groups of farmers. 
However, any development in the labor market wi l l provide improved mobility 
to the rural workforce and better opportunity for them to share in the benefits 
of development. Therefore, labor market reform wil l be very important not only 
to fully use the workforce and better facilitate diversification and efficiency 
gains, but also to reduce income inequality. 



18 From Plate to Plow: Agricultural Diversification 
in India 

P. K. J O S H I A N D A S H O K G U L A T I 

The sustained growth of India's GDP at 5 to 6 percent per annum and of its per 
capita income at about 3.5 percent per annum over the past two decades has 
brought about major changes in consumption patterns across the country. Pref-
erence is shifting from basic staples toward high-value agriculture such as 
fruits, vegetables, and dairy, poultry, and fishery products. The dietary mix and 
flavor are changing fast on the plates and palates of Indian consumers. 

Interestingly, this change is happening not only in the upper-income 
brackets of the Indian population but even below the so-called poverty line. For 
example, the National Sample Survey Organization (NSSO) estimates that the 
per capita consumption of cereals by people below the poverty line declined by 
10 percent over the period 1983 to 1999-2000. On the other hand, their con-
sumption of milk increased by 30 percent, of vegetables by 50 percent, of fruits 
by 63 percent, and of meat, eggs, and fish by 100 percent over the same period 
(Table 18.1). These percentage changes in the consumption of high-value agri-
cultural products in the poorest segments of the population point to a silent 
revolution. 

This revolution is also reflected in the rapidly rising exports of high-value 
agriculture, especially fruits and fish, during the past two decades (Figure 18.1). 
Given the perishable and high-value nature of these commodities, the growth 
in their export has strong implications not only for producers but for financiers, 
processors, exporters, and the retail chain industry, too. It also has repercussions 
for the institutional innovations that are emerging to link the plate to the plow— 
efforts to link changing consumer preferences and rising exports of high-value 
agriculture to the production decisions of the growers. 

What could be driving this silent revolution? Besides rising incomes, 
changes in relative prices between cereals and high-value agricultural products, 
increasing urbanization and infrastructure, and more open trade policies are be-
hind this changing scene (Kumar and Mathur 1996; Joshi et al. 2002; Kumar and 
Mruthyunjaya 2002). 

Changing relative prices are resulting from a mix of technology impacts 
as well as changing demand pressures. While the green revolution (wheat and 
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FIGURE 18.1 Indian exports o f nontraditional crops, 1980s and 1990s 
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SOURCE : Joshi et al. (2002). 

rice) technology was running out of steam in the 1980s, technological and mar-
keting boosts were given to dairy products, fruits, vegetables, poultry, fish, and 
so on. Thus, this high-value segment of agriculture, within and outside the crop 
sector, started increasing its share. Sizable changes took place within the crop sec-
tor, with the share of foodgrains, the hallmark of food security, giving way to 
high-value nonfoodgrains. From the triennium ending (TE) 1981-82 to TE 
1998-99, the share of foodgrains in the value of the output of the crop sector 
fell from 48 percent to 40 percent, while in terms of area it fell from 70 percent 
to 65 percent over the same period (Joshi et al. 2002). 

By the end of the 1990s, surpluses of cereals and storage costs were rising 
rapidly and putting greater pressure on the fanning community and policy-
makers to explore possibilities for a more remunerative and viable alternative 
production mix. Diversification of agriculture in favor of noncereals and high-
value commodities such as fruits, vegetables, milk, meat, eggs, fish, and so on 
continues to offer such an alternative. These commodities are also emerging as 
promising sources of income augmentation, employment generation, poverty 
alleviation, and export promotion (Jha 1996; Chand 1996; Vyas 1996; Delgado 
and Siamwalla 1999; Ryan and Spencer 2001; Joshi et al. 2002). 

Therefore, it is important to diagnose the production-consumption linkages 
in the context of agricultural diversification. This requires identification of the 
driving forces that alter the production portfolio and the consumption basket. 

It is important to understand how the production portfolio is being trans-
formed in response to changes in the consumption basket, in a scenario where 
smallholders dominate Indian agriculture and the majority of consumers live in 
rural areas. The available evidence shows that the primary production centers 
of high-value commodities are largely concentrated with smallholders. There 
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is also evidence to show that small farm holders are relatively more efficient 
in producing these commodities (Jha 2001). Unfortunately, due to their tiny 
amounts of marketable surplus and lack of access to appropriate markets and 
information, their transaction costs are too high. This does not permit them to 
take full advantage of the changing scenario in domestic consumption patterns 
and rising exports of high-value products. Therefore, it is imperative to estab-
lish strong and cost-effective linkages between plow and plate and to examine 
the role of innovative institutional arrangements for integrating production and 
consumption. 

In the first section of this chapter, we trace the nature of agricultural di-
versification in some detail, then examine what is driving that trend. Thereafter 
we probe consumption patterns and review the types of institutional arrange-
ments that are emerging between growers and processors or exporters in some 
selected segments of Indian agriculture. In the final section we highlight some 
policy implications. 

Agricultural Diversification in India 

Our Approach 

We make a shift from the usual definitions of agricultural diversification to a 
definition that emphasizes movement of resources from a low-value commod-
ity mix (mainly foodgrains) to a high-value commodity mix (vegetables, fruits, 
livestock, fishery products, and so on).1 The information we use is collated from 
three ongoing studies on (1) constraints and opportunities related to agricultural 
diversification in south Asia, (2) diversification in food baskets, and (3) inno-
vative institutions for accelerating diversification on small farms. Our analysis 
covers the decades of the 1980s and 1990s. A comparison between the two 
decades is expected to provide some useful insight into the implications of eco-
nomic reform for agricultural diversification and the consumption basket. 

The Nature, Speed, and Determinants of Diversification 

Those promoting agricultural diversification in India are gradually choosing to 
emphasize high-value crops and livestock activities that augment incomes 
rather than resorting to a coping strategy to manage risk and uncertainty. Crops, 
livestock, fisheries, and forestry constitute the core subsectors of agriculture. 
The crop subsector is the principal source of income in agriculture, followed by 
the livestock sector (Joshi et al. 2002). There is strong synergy in the crop and 
livestock subsectors, which are complementary to one another. The fishery sub-
sector is prominent in the coastal areas, forestry in the hilly regions. 

1. The usual definitions are (1) shift of resources from farm to nonfarm activities and (2) use 
of resources in a larger mix of diverse and complementary activities within agriculture. 
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The share of the crop subsector in the agricultural GDP marginally de-
clined during the 1980s (from about 76.25 percent in TE 1981-82 to 73.65 
percent in TE 1990-91), then slowly recovered during the 1990s (rising to 74.91 
percent in TE 1998-99) (Joshi et al. 2002). This happened due to the normal 
monsoon rains during most of the 1990s and the greater emphasis on and higher 
level of production of horticultural crops. On the other hand, there was an in-
crease in the share of the livestock subsector during the 1980s, from about 18 per-
cent in TE 1981-82 to 23 percent in TE 1990-91. Later, though the value of 
livestock during the 1990s nearly doubled, its share in the sector remained stag-
nant at 23 percent. This was because the value of the larger crop subsector in-
creased relatively higher than that of the livestock subsector and hence masked 
the latter's performance. The same was true for the fishery subsector, the value 
of which swelled by about 50 percent during the 1990s, though its share in agri-
cultural GDP declined marginally, to about 1 percent in TE 1998-99 from 1.35 
percent in TE 1990-91. 

DIVERSIFICATION WITHIN THE CROP SUBSECTOR. The trends show that non-

foodgrain crops have gradually replaced foodgrain crops, with the area of the 
former increasing from about 30 percent of the total crop area in TE 1981-82 
to 35 percent in TE 1998-99. This trend was more pronounced in terms of value— 
from about 52 percent to 60 percent (Joshi et al. 2002). Coarse cereals were 
mainly replaced by nonfoodgrain crops such as oilseeds, fruits, vegetables, 
spices, and sugarcane. 

Cereals continued to dominate the foodgrain crops and accounted for more 
than half (53 percent) of the gross cropped area in TE 1999-2000, compared to 
59 percent in TE 1981-82. Crop diversity within the cereal sector declined dur-
ing the past two decades, much faster during the 1990s than in the 1980s. The 
sown area and production of rice, wheat, and maize increased, while the sown 
area of barley, millet, and sorghum decreased rapidly. The expansion of the area 
sown in wheat and rice was mainly on account of the availability and large-scale 
adoption of remunerative and stable technologies as well as favorable and as-
sured government policies on the prices and procurement of these crops. Maize, 
on the other hand, emerged as an important crop mainly to meet the require-
ments of the booming poultry sector. The availability of improved maize hy-
brids, the flexibility of the maize growing season, and the diverse uses of maize 
were responsible for its area expansion. The crop is also finding niches in non-
traditional areas (e.g., the southern part of India) and seasons (e.g., there is now 
winter maize). Noncereals, including pulses, were gradually moving toward 
nontraditional areas, too, and silently increasing. 

A swift diversification of agriculture was noted in favor of oilseeds, vege-
tables, and fruits. Oilseed production jumped remarkably, from 18 million tons 
(mt) in TE 1981-82 to 30 mt in TE 1991-92, and touched 40 mt in TE 1999-
2000. The annual compound growth rate of oilseed production was quite im-
pressive, at 5.35 percent during the 1980s, which slowed down to 2.31 percent 
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in the 1990s (Table 18.2). The sown area and production of the majority of 
oilseed crops increased substantially during 1980s, while in the 1990s only 
soybeans, coconuts, rapeseed, and seed cotton gained in area, and groundnuts, 
sunflower seed, and linseed lost. The remarkable success in oilseeds was a re-
sult of the Technology Mission on Oilseeds (TMO) launched by the Indian 
government in 1986 to meet domestic demand and control imports of edible 
oils. The mission encompasses a blend of improved technologies and favorable 
policies to augment production. Despite the acclaimed success of oilseed pro-
duction, the country is not globally competitive in the edible oils sector and 
faces a severe threat to its domestic oilseed producers, so the tariffs on edible 
oils had to be raised from 15 percent to more than 70 percent during recent 
years. Sustaining the success of the TMO wi l l depend on how well technical ef-
ficiencies can be increased at the production and processing levels. 

During the past two decades, the sown area and production of vegetables 
increased considerably, with the subsector diversifying toward new areas, new 
crops, and new seasons. India is the second-largest producer of vegetables, next 
to China. Output grew at an annual rate of 2.53 percent during the 1980s, then 
slowed to 1.99 percent per annum in the 1990s. Yield increase contributed sig-
nificantly to higher levels of production in the 1980s, while area expansion was 
important in the 1990s. The vegetables sector is becoming strong in the urban 
peripheries and emerging as an important source of income augmentation for 
small farm holders in water-scarce regions due to the massive subsidies extended 
by the government on water-saving devices (e.g., sprinkler and drip systems). 
In addition, the watershed programs gave high priority to vegetable production 
to enhance the efficiency of conservation of the scarce water in the rain-fed areas. 

Fruit production (both fresh and dry) is gaining importance. Production 
grew at an annual rate of 6.3 percent during the 1990s, rising from about 3 per-
cent in the previous decade (Table 18.2). A large share (approximately 60-65 
percent) of increased fruit production in both decades was realized through pro-
ductivity gains. Indian desheri and alfonso mangos have an excellent export 
market. Mango production increased by 67 percent in the 1990s, as did the pro-
duction of bananas, oranges, grapes, apples, papayas, and pineapples. Dry fruits 
and spices also gained over the past two decades. Higher fruit production was 
a result of the changing diet of the high-income group and, on the supply side, 
of the government's initiatives in food processing. During the mid-1980s, a new 
ministry on food processing was set up to strengthen agroprocessing, reduce 
postharvest losses, and enhance value addition. Private sector participation in 
fruit processing is growing, though slowly. 

In summary, during the 1980s, oilseeds, fruits, and vegetables performed 
impressively in all regions of India. While the TMO resorted to high levels of 
protection to encourage the expansion of oilseed production, the government 
opted for the establishment of the National Horticultural Board in 1984 to pro-
mote the integrated development of horticulture by coordinating, stimulating, 
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and sustaining the production and processing of fruits and vegetables. To fur-
ther promote the horticulture sector for domestic and global markets, adequate 
attention must be given to the development of infrastructure and effective qual-
ity control. 

DIVERSIFICATION WITHIN T H E L I V E S T O C K SUBSECTOR. The livestock 

subsector is also growing rapidly. Its share in the total value of agricultural out-
put is progressively rising (Birthal and Parthasarathy 2002). Milk accounted for 
around 68 percent of the total value of livestock products during the past two 
decades (Joshi et al. 2002). The remaining 32 percent of livestock products is 
distributed over several items, such as meat, poultry, wool, and so on. Milk pro-
duction more than doubled, from 33 mt to 71 mt over TE 1981-82 to TE 
1998-99, with an annual compound growth rate of about 4.62 percent. The 
growth rate of milk production was much higher, at 5.23 percent in the 1980s 
than in the 1990s (3.46 percent). Such a breakthrough was aided by the Oper-
ation Flood Program, which was launched to accelerate the progress and rapid 
development of the dairy sector. 

The meat and poultry subsectors registered good performance, increasing 
from a low of 0.80 mt in TE 1982-83 to 2.73 mt in TE 1991-92 and finally to 
4.41 mt in TE 1998-99, with an annual compound growth rate of about 5.81 
percent in the 1980s vis-a-vis 3.90 percent in the 1990s. Meat's share in the 
value of livestock grew from 6.6 percent in 1982-83 to 8.4 percent in 1989-99 
(Birthal and Parthasarathy 2002). The large increase in meat production over the 
1980s was due partly to the severe drought in 1987 in most parts of the country. 
An acute shortage of green and dry fodder forced the disposal of less produc-
tive animals at a large scale. Poultry, too, flourished during the 1980s, with its 
share in the value of livestock rising from 7.8 to 9.6 percent between 1982-83 
and 1998-99 (Birthal and Parthasarathy 2002). The share of poultry and goat meat 
in the total value of meat production went up from 66 percent to 77 percent. 
Similarly, egg production increased by 8.46 percent annually in the 1980s as 
against 4.60 percent annually in the 1990s. Unlike the dairy sector, the poultry 
sector grew with the help of the private sector, which controls roughly 80 per-
cent of total production. 

The future of the livestock sector is quite promising, because it still has a 
huge potential to raise the production, consumption, and export of different live-
stock commodities. Meat production, for instance, is mostly confined to the 
unorganized sector and is just waiting for modern slaughter facilities and the 
development of cold chains to take off in a big way. 

DIVERSIFICATION WITHIN T H E FISHERY SUBSECTOR. The fishery subsector 

has seen a gradual shift from marine to inland fisheries. Traditionally, marine 
fisheries, accounting for more than 75 percent of the total production in 1960-61, 
used to dominate fish production. In recognition of the importance and poten-
tial of the fish sector in the inland areas, a greater impetus was accorded to in-
land fisheries. The share of marine fisheries in the sector's total production fell 
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to about 54 percent in TE 1999-2000, while that of inland fisheries rose to about 
46 percent, from less than 25 percent in 1960-61. The annual compound growth 
rate of inland fisheries was higher, at 6.54 percent, in the 1990s than in the 
1980s, when it was at 5.27 percent. Marine fish production, which performed 
poorly during the 1980s (0.12 percent), improved afterward (2.53 percent). The 
potential of inland fisheries is still higher, with well-spread locations of rivers, 
canals, and reservoirs. 

The higher rate of growth in inland fisheries is mainly attributed to the 
overwhelming progress in aquaculture, in both fresh and brackish waters. The 
share of culture fisheries in the inland sector has gone up, from about 43 per-
cent in 1984-85 to a high level of about 84 percent in 1994-95 (Kumar, Joshi, 
and Birthal 2001). The bulk of the growth in culture fisheries has come from 
freshwater aquaculture (Krishnan and Birthal 2000). There is good scope to 
expand the production of culture and other products in brackish-water areas, 
because only 10 percent of the available brackish-water areas (12 million ha) 
had been exploited by 1995-96 (IASRI 2001). The expansion of inland fish-
eries has also led to some negative externalities related to the degradation of 
arable lands due to salinity. 

The remarkable progress in fisheries was the outcome of a well-knit strat-
egy to augment production, enhance exports, and overcome the poverty of 
fishermen. Several production- and development-oriented programs were im-
plemented in both marine and inland areas by the freshwater aquaculture, inte-
grated coastal aquaculture, coastal marine fisheries, and fish farmers' develop-
ment agencies established in freshwater areas and the brackish-water fish 
farmers' development agencies in brackish-water areas. For better infra-
structure facilities, fisheries industrial estates were developed by grouping the 
fishing villages. 

The future of the fisheries sector is bright with the opening up of the econ-
omy. There is a promising export market for both marine and inland fish and 
aquaculture products. In this context, sanitary and phytosanitary issues gain im-
portance. There is a need to focus on quality control, modernize the crafts used 
in marine areas, and use the full potential of the inland fisheries. 

Determinants of Crop Diversification 

Several forces influence the nature and speed of agricultural diversification from 
staple food to high-value commodities. Earlier evidence suggests that the pro-
cess of diversification out of staple food production is triggered by rapid tech-
nological change in agricultural production, improved rural infrastructure, and 
diversification in food demand patterns (Pingali and Rosegrant 1995). These are 
broadly classified as demand- and supply-side forces. The hypothesis in this 
study is that demand-side forces, including per capita income and urbanization, 
and supply-side forces, including infrastructure (markets and roads), technology 
(relative profitability and risk in different commodities), resource endowments 
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(water and labor), and socioeconomic variables (pressure on land and literacy 
rate), influence agricultural diversification. 

The generalized least squares (GLS) technique with a fixed-effect model 
is applied to examine how different forces have influenced crop diversification 
in India. The analysis is based on the pooling of cross-section and time-series 
information from major states (19 out of 28) in India for the period from 
1980-81 to 1998-99.2 The GLS technique eliminates the effect of heteroscedas-
ticity that arises due to cross-section data and the autocorrelation that results 
from time-series data. The following model is used to examine the determinants 
of diversification: 

D = f(tech, infr, prof, know, dema, rain). 

The variables are defined as follows. The dependent variable, D is defined 
in two ways: (1) as the Simpson index of diversity in the crop sector (SIDc) and 
(2) as the index of the output values of horticultural commodities at constant 
prices, with 1980-81 used as the base year. The results for the latter were found 
to be statistically superior (Joshi et al. 2002) and are therefore used for discussion. 

The independent variables are broadly grouped as follows: (1) technology 
related (tech), (2) infrastructure related (infr), (3) profitability related (prof), 
(4) resources and information related (know), (5) demand-side related (dema), 
and (6) climate related (rain). To capture their effect, a few proxy variables are 
used. For technology (tech), these include proportion of area sown in high-
yielding varieties of foodgrain crops (percent), fertilizer use (kg per ha), pro-
portion of gross irrigated area to gross cultivated area (percent), mechanization 
(number of tractors per 1,000 ha). For infrastructure (infr), the proxy variables 
are market density (number of markets per 1,000 ha of gross cropped area) and 
road length (square km per 1,000 ha of gross cropped area). The relative profit-
ability of high-value enterprises with cereals and other crops is the proxy for 
the profitability-related variables (prof). Average size of landholding (ha) and 
the proportion of small landholders in total holdings are used as proxies for 
available resources and rural literacy (percent) for information-related variables 
(know). Urbanization (percent urban population) and per capita income (rupees 
per person) are used in the model as demand-side variables (dema). Annual 
rainfall (mm) is used to define the climate-related variable (rain) in the model. 

Different combinations of independent variables have been tried to arrive 
at the best-fit equations. Both linear and double-log equations have been used 
and the best ones selected. 

The study covers two decades divided into two periods—1980-81 to 
1989-90 and 1990-91 to 1999-2000—for two reasons. First, historical evidence 
shows that the impact of the green revolution gradually faded during the 1980s. 

2. Nineteen states in the country are categorized as major and the remaining nine states as 
small on the basis of geographical area, production, and population size. 
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TABLE 18.3 Determinants of diversification in favor of horticultural commodities in India, 
1980-81 to 1999-2000 (double-log estimates of generalized least squares) 

Dependent variable: Index of gross value 
of horticultural commodities at 1980-81 prices 

Explanatory variables Equation 1 Equation 2 Equation 3 

Irrigation -o .4575*** (0.0614) -0, 4697*** (0.0607) -0 .5073*** (0.0564) 
Relative profitability 0. ,3549*** (0.04450) 0, .3329*** (0.0411) 0 .3152*** (0.0441) 

Roads 0, ,2873*** (0.0664) 0, ,2843*** (0.0665) — 
Markets 0. ,1261* (0.0710) 0, ,1870*** (0.0528) — 
Rural literacy -0, ,7976*** (0.1458) -0, g415*** (0.1419) -0, 5497*** (0.1389) 
Small landholders 1. ,1964*** (0.2283) 1. ,2016*** (0.2285) 1, .6043*** (0.2002) 

Urbanization 0. ,1840 (0.1438) — 0, .3050*** (0.1094) 

Income 0, ,4892*** (0.0668) 0, .5082*** (0.0652) 0 .4671*** (0.0686) 
Rainfall -0. ,0583 (0.0422) -0, .0712* (0 .0411) -0 .0949** (0.425) 
Time dummy: 0. ,8944*** (0.0700) 0, ,8839*** (0.0696) 0, .8960*** (0.0722) 

1981-90 = 0; 
1991-99= 1 

R-square 0. ,7735 0. .7722 0, ,7572 

Adjusted R-square 0. ,7642 0, .7637 0, .7490 

F-statistic 82, g2*** 90, 00*** 91 4Q*** 

NOTES : The figures in parentheses are standard errors of the respective, coefficients. 

*** Significant at the 1 percent level. 

** Significant at the 5 percent level. 

* Significant at the 10 percent level. 

Second, the process of economic reforms started in the early 1990s, and India 
bound itself to the World Trade Organization commitments, which wi l l impact 
agriculture. The data for the study were collected from various published 
sources, especially the national statistical bulletins (CMIE 2001). 

To examine the forces influencing diversification in favor of high-value 
commodities, explanatory variables related to infrastructure development, tech-
nology adoption, relative profitability, resource endowments, and demand-side 
factors including urbanization and income level were studied. The double-log 
estimates of generalized least squares are given in Table 18.3. 

To capture the effect of infrastructure development, two important vari-
ables, namely markets and roads, were included in the model. Both variables 
yield positive and significant influence on the diversification of the crop sector. 
Obviously, better markets and road networks induce diversification in favor of 
horticulture, because they result in low marketing costs and easy and quick dis-
posal of commodities. They also reduce the risk of postharvest losses of perish-
able commodities. 
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Although technology was defined by area sown in high-yielding vari-
eties of cereals, irrigated area, and extent of mechanization, irrigated area 
turned out to be the most significant and represented the technological ad-
vancement in the region. The regression coefficient of this variable shows a 
negative relationship with diversification, which means that crop diversifica-
tion in favor of horticultural commodities is declining with increasing irrigated 
area. 

This suggests that crop diversification is more pronounced in rain-fed 
areas, which are deprived of technological advancement in terms of irrigation. 
These areas are characterized by low levels of resource endowment but with 
abundant labor force and were bypassed during the green revolution. 

The regression coefficient is significant and positive, because obviously 
the higher profit of horticultural commodities would induce farmers to diver-
sify in their favor. The relative profitability of fruits is more than 8 times higher 
than that of cereals, while the corresponding figure for vegetables is 4.8. How-
ever, while high profits from horticultural crops encourage their cultivation, 
price and yield instability limit widespread cultivation. The high price variability 
of fruits and vegetables is due to poor vertical linkages between production, mar-
keting, and processing. This calls for the development of appropriate institutional 
arrangements for minimizing the price uncertainty, and more rigorous work 
needs to be done in this area. 

There is a positive relationship between the growth of horticultural com-
modities and the proportion of smallholders. This indicates that diversification 
in favor of horticultural products is mostly confined to the smallholders because 
it is labor intensive and generates a regular flow of income. However, absence 
of appropriate markets and increase in supply may adversely affect the prices 
and opportunities for higher income (Joshi et al. 2002). 

Rainfall is another variable included in the model to assess the effect of 
climate on crop diversification. This variable is negative and highly significant, 
indicating that crop diversification is limited to higher-rainfall areas. Obviously, 
high-rainfall areas specialize in rice, while farmers in medium- and low-rainfall 
areas lean toward diversification to increase their income and minimize their 
risk. Demand-side factors such as urbanization and per capita income also have 
a positive and significant impact on crop diversification. 

Our discussion suggests that assured markets and a good road network 
could stimulate agricultural diversification in favor of high-value crops because 
they help maximize profits and minimize the uncertainty of output prices. 
Encouraging appropriate institutional arrangements for better markets through 
cooperatives or contract farming would go a long way toward strengthening 
farm-firm linkages. The role of technology also cannot be ignored. The high-
yielding and more stable genotypes of fruits and vegetables need to be propa-
gated by the development of a strong seed sector. 
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Diversification of Dietary Patterns 

There are apprehensions that a shift in the crop portfolio from foodgrain to 
nonfoodgrain commodities may lead to an imbalance in dietary patterns and 
adversely affect food security from the nutritional point of view. However, the 
high-yielding nature of foodgrain crops has in fact improved availability, and 
production trends reveal that the per capita daily availability of foodgrains in-
creased from 448.56 grams in TE 1981-82 to 475.4 grams in TE 1999-2000. 
Similarly, the per capita daily availability of milk increased substantially, from 
128 grams in 1980-81 to 214 grams in 1999-2000 (India, Ministry of Agricul-
ture, Agricultural Statistics at a Glance, 2002). 

Income levels of consumers and urbanization are two important forces that 
influence dietary consumption patterns as well. Earlier studies have shown that 
diversification is strongly determined by these two demand forces (Joshi et al. 
2002). As income increased and urbanization grew, diversification moved in 
favor of high-value commodities. Evidence from the consumption basket shows 
similar patterns across all income brackets.3 

Consumption Patterns and Income 

The level of per capita consumption of all commodities is higher in the upper-
income group than in the lower-income group (Table 18.1). Consumption of 
fruits, vegetables, milk, meat, eggs, and fish has increased in all the groups. 
Even in the lower-income group, consumption of these commodities has in-
creased markedly. On the other hand, consumption of cereals declined during 
the past two decades in all income groups,4 though the pace of decline of 
cereal consumption was faster in the upper-income group. For example, per 
capita consumption of cereals in the upper-income group declined from 
194.3 kg in 1983 to 154.6 kg in 1999-2000. The corresponding figures for the 
lower-income group were 147 kg and 132 kg. Contrary to the trend for cereals, 
the per capita consumption of vegetables increased from 36 kg in 1983 to about 
54 kg in 1999-2000, an increase of about 50 percent. Similarly, consumption 
of meat, eggs, and fish doubled, from 1.9 kg in 1983 to 3.8 kg in 1999-2000. 

The bottom income group, however, consumed smaller quantities of high-
value commodities, although their consumption of these commodities also 
increased. This is an indication that the consumption baskets of poor as well as 
rich consumers have changed, shifting in favor of noncereals. The diversifica-
tion of consumption patterns was a combined result of three different forces: 
(1) income effect, (2) price effect, and (3) changes in tastes and preferences. 

3. Those below the poverty line were classified as the lower (or bottom) income group, those 
above the poverty line but below 150 percent of the poverty line as the middle-income group, and 
those above 150 percent of the poverty line as the upper-income group. 

4. This may be one of the reasons for the growing buffer stock of foodgrains in the late 1990s. 
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The fall in the relative prices of these commodities also contributed to the in-
crease in their consumption (Kumar and Mruthyunjaya 2002). 

Consumption Patterns and Urbanization 

Another important factor that determines consumption patterns is urbanization. 
Earlier studies have shown that urbanization has strongly influenced the diver-
sification of agricultural production. The urbanization-induced production of 
high-value commodities is rapidly increasing in the periurban areas (Parthasarthy 
et al. 2002). The level of consumption of high-value commodities, namely 
fruits, vegetables, milk, meat, eggs, and fish, has been much higher in the ur-
ban areas than in the rural areas. The share of cereals, pulses, and edible oils in 
total expenditures increased from 41 percent in 1983 to 51 percent in 1999— 
2000 in the urban areas. In rural areas their share in expenditures declined from 
69 percent in 1983 to 61 percent in 1999-2000. The share of fruits, vegetables, 
milk, meat, eggs, and fish in total expenditures increased from 41 percent in 
1983 to 49 percent in 1999-2000 in the urban areas. The corresponding increase 
in the rural areas was from 31 to 39 percent. 

Per capita consumption of cereals has declined in both urban and rural ar-
eas, with the decline steeper in the latter. On the other hand, per capita con-
sumption of milk, vegetables, meat, eggs, and fish increased sharply in both 
rural and urban areas. Per capita consumption of all commodities except cereals 
was higher in urban areas than in rural areas. The shift in consumption patterns 
in favor of high-value commodities did not have any adverse effect on calorie 
intake. Per capita calorie intake increased marginally in rural areas, from 2,205 
in 1983 to 2,332 in 1999-2000, while the corresponding increase was quite sub-
stantial in urban areas, from 1,972 in 1983 to 2,440 in 1999-2000. 

In sum, the evidence we have presented reveals that income and urban-
ization are influencing the diversification of dietary patterns in favor of non-
foodgrain commodities and therefore toward the diversification of agricultural 
production. A more favorable environment for diversification toward high-
value commodities wi l l not only ease the pressure of storing huge surpluses of 
rice and wheat but also accelerate the growth of the agricultural sector and agri-
cultural incomes. 

Integration of Consumption and Production 

Although the demand for noncereal commodities is growing fast, farmers, the 
majority of whom are smallholders, are constrained by high transaction costs 
resulting from (1) lack of access to markets, (2) limited marketable surplus, 
and (3) the perishable nature of their products. Due to the rising demand for 
high-value commodities, different forms of production-market integration are 
slowly emerging in the food supply chain. These include (1) spot or open market 
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transactions, (2) agricultural cooperatives, and (3) contract farming. The features 
of these modes of integration are now briefly discussed. 

The Spot Market 

Spot or open market transactions are traditional and common in developing 
countries where the level of market uncertainty is high. In this model, the prices 
are determined by the demand and supply of the commodity under transaction. 
In India, the concept of spot or open markets has been initiated in some states 
where producers and consumers transact business without any middlemen. Ryat 
Bazaar in Karnataka and Apana Bazaar in Andhra Pradesh are examples of spot 
or open markets for fruits and vegetables. These markets provide a forum in 
which producers can deal directly with consumers. However, the uncertainty of 
prices during excess supply periods and high transport costs still persist. 

The Cooperative Model 

The agricultural cooperative model has overcome the problems of spot markets. 
In this model a group of producers with common interests own and manage 
production and/or marketing to take advantage of economies of scale. Coop-
eratives enhance the bargaining power of the producers in input and output 
markets, and by integrating input and output markets, they tend to reduce trans-
action costs. In India, one of the most successful models of a cooperative is in 
the dairy sector, where the breakthrough is ascribed to the implementation of 
the Operation Flood Program through the National Dairy Development Board 
(NDDB), which developed a cooperative for procuring and marketing milk and 
milk products. Encouraged by the success of dairy cooperatives, the NDDB has 
diversified its product portfolio in recent years to include fruits, vegetables, 
oilseeds, and plantation crops, which are sold in cooperatives developed along 
the lines of dairy cooperatives. In 1985, the NDDB started under the banner of 
SAFAL to meet the growing demand for fruits and vegetables of the Delhi 
metropolitan area. This is one of the largest public sector undertakings in the 
marketing of fresh fruits and vegetables in the world. In 1996, the company es-
tablished an ultramodern 100 percent export-oriented fruit processing unit in 
Mumbai. At present, there are 75 associations throughout the country with a 
membership of 15,000 growers selling about 200 tons of fruits and vegetables 
every day through its 275 retail outlets in and around Delhi. This model has 
most benefited the smallholders in remote areas where markets for fruits and 
vegetables were previously absent. 

Contract Farming 

The contract fanning model is relatively new in India. In this model, farmers 
are contracted to produce the commodity desired by a firm. The firm controls 
the production process without owning or operating the farms, while the farms 
are assured procurement of the output at remunerative prices. India is witness-
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ing a silent revolution in this form of mutually beneficial integration of farm, 
firm, and consumer. 

One successful example of contract farming is the multinational company 
Nestle India Limited. Nestle entered into the dairy business in 1961 by collect-
ing a mere 540 kg of milk from 180 farmers in four villages and setting up a 
milk plant at Moga in Punjab (National Dairy Development Board 2002). By 
2002 the milk collection had grown to over 650 thousand kg/day from about 
90,000 farmers in about 1,600 villages in Moga and the adjoining districts of 
Ferozpur, Faridkot, Muktsar, and Ludhiana in Punjab. The company's success 
resulted from developing effective backward and forward linkages. Most of the 
milk comes from the small dairy producers. The company provides free veteri-
nary aid and extension, breeding services, information on fodder production 
techniques, and so on for quality production. 

Another successful example of the integration of production and market-
ing is witnessed in the poultry sector. The poultry industry grew mainly due to 
the strong integration of poultry producers and firms. Several poultry firms have 
entered into contract farming for the production, marketing, processing, and ex-
port of eggs and broiler chickens. The most important ones are Saguna Hatch-
eries Limited and Venkateshwara Hatcheries Limited (VHL). The latter is the 
leading firm in the poultry sector and has been in operation since 1971. Initially 
the firm was engaged in the breeding of chicks, the production of vaccines, and 
their sale to poultry producers. Since the early 1990s, VHL has ventured into 
contract broiler farming in the major poultry-producing states of Andhra 
Pradesh, Karnataka, and Maharashtra. VHL has its own poultry breeding farm, 
feed plant, vaccine manufacturing unit, and research laboratory and has devel-
oped innovative approaches to reduce transaction costs and enhance production 
efficiency. The consequence of contract farming in the poultry sector has been 
a marked increase in the production of eggs and broilers in these states. 

To sum up, the integration of production and marketing is critical for high-
value commodities, because they are perishable and their markets are restricted. 
To expand the scale of production, integrating production and marketing through 
cooperatives or contract farming seems to be a prerequisite. 

Conclusion 

India's agricultural production portfolio is gradually diversifying in favor of 
high-value commodities. In particular, the production of horticultural com-
modities, milk, meat, fish, and eggs has shown a remarkable increase during the 
past two decades. These commodities are well suited to the needs as well as the 
resources of small farm holders. Therefore, strengthening the horticulture, live-
stock, and fisheries subsectors would benefit them and significantly contribute 
to enhancing farm income, offering employment opportunities in rural areas, 
and meeting the food and nutritional needs of small farm holders. 
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The consumption basket is also diversifying in favor of high-value com-
modities in both rural and urban areas and across both rich and poor consumers. 
In the absence of appropriate integration of production, markets, and con-
sumption, the potential of high-value commodities is yet to be fully exploited. 
Strengthening the integration of these three areas would promote the produc-
tion of high-value commodities because of their growing demand. 

To cater to the demand for these commodities in metropolitan cities, a 
few innovative institutional arrangements are gradually emerging in the form 
of cooperatives and contract farming, which benefit producers, firms, and con-
sumers. Establishing strong farm-firm linkages strengthened both types of en-
tities and gave them the opportunity to benefit from the expanding domestic and 
international markets. These kinds of arrangements need to be replicated so that 
more small farm holders can share the benefits of the growing markets for high-
value commodities. This wi l l have several macro-level benefits, including food 
management and diversification of agriculture. 

In terms of policy implications, the following points are worth noting. First, 
greater attention needs to be given to the nongrain economy in terms of research 
and development (R&D) expenditure and investment in marketing, storage, and 
processing facilities. Although the share of the nongrain component in the total 
value of agriculture is already more than half, that component does not receive 
commensurate attention and resources. This distortion needs to be corrected. 

Second, India has constrained its own potential by not changing the re-
strictive laws toward the development of a high-value chain in agriculture. Giv-
ing preference to cooperatives or public sector firms in the past restricted the 
entry of big players into the private sector. This needs to change i f a revolution 
in the value addition process is to be unleashed. A l l legal impediments that 
restrict the entry of big private sector entities into marketing, storage, and pro-
cessing facilities need to be lifted. Further, retail chain stores with foreign di-
rect investments (FDIs) are still not permitted in accord with the recommenda-
tion of the latest government task force on FDIs. 

Third, to ensure an efficient basis in the value addition process, it is nec-
essary to withdraw the preferential treatment given to cooperatives and public 
sector concerns, often in the form of corporate tax exemptions, subsidized fi-
nance, and so on. This preferential treatment often drives out private sector in-
vestments. Further, major investments in retail chain stores, processing, and 
storage facilities would emerge i f the legal environment was cleaned up and the 
private sector was provided with a level playing field vis-a-vis cooperatives and 
public sector concerns. 

Fourth, it is essential to facilitate the emergence of vertical integration be-
tween farmers, processors, and retailers (farm-firm-fork linkages) in high-value 
agriculture. India must graduate from producing raw commodities to adding 
value and developing brand equity. A major role needs to be played by the pri-
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vate sector, the sooner the better, although it is disheartening to see that it took 
10 years to delicense the dairy and sugar industries. Many others in agro-
processing are still waiting for delicensing, including those involved in the pro-
cessing of groundnuts and mustard oilseeds, which are reserved for small-scale 
industries. To ensure food safety, laws need to be duly enforced and sanitary 
and phytosanitary standards adopted, and it would be desirable to promote large 
processing facilities with state-of-the-art technology. 

A l l these policy changes are basically in line with the emerging demand-
pull forces, and therefore are likely to be more sustainable. But they need to be 
supplemented by some policy changes on the supply side, too. First, the land-
lease market should be freed and smaller cultivators helped to increase the sizes 
of their operational holdings. They are efficient producers, but their transaction 
costs need to be cut i f Indian agriculture is to remain competitive internationally. 

Second, investments wi l l have to be stepped up in basic infrastructure, 
such as roads and power, where the private sector is still reluctant to enter. Gov-
ernment programs on highways and rural roads are laudable, but reform in the 
power sector is another story altogether. Major institutional and price reforms 
are required in the power sector to plug the leakages, raise efficiency, and gen-
erate surpluses to plow back into investments. The cold storage chain, often 
talked about as an important form of infrastructure for high-value agriculture, 
cannot be developed without reforming the power sector in rural areas. 

Third, the level of R&D expenditure in India, at less than 0.5 percent of 
agricultural GDP, is way below the 1 percent level in most developing countries. 
In biotechnology research, the record is even worse. The country is losing out 
on a revolution in biotechnology that is waiting in the wings. I f the government 
does not have ample resources for this, the private sector could be invited in on 
a large scale. For this purpose, the government should put in place for biosafety 
appropriate regulatory institutions that are transparent and time bound. 

Fourth, the Indian agricultural credit scene is contradictory: commercial 
banks are saddled with excess liquidity, while farmers are still relying on in-
formal sources of finance for almost 45 percent of their requirements and at 
much higher rates of interest than are offered by the commercial banks. High-
value agriculture needs higher amounts of working capital and also has higher 
risks. While schemes like the kisan credit cards (Gulati and Narayanan 2002a) 
are a step in the right direction,5 facilitating credit through processors, input 
dealers, and others who are vertically integrated with the fanners for the provi-

5. Under this scheme, established by the government in 1998-99, farmers are eligible for 
production credit in the amount of Rs. 5,000 or more issued against a kisan card, which is valid for 
three years but subject to an annual review. Credit limits are fixed depending on need related to crop 
production, operational holdings, cropping pattern, and scale of finance. By January 2001, over 
13.4 million kisan cards had been issued to farmers by cooperatives and regional rural banks. 
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sion of critical inputs or for processing their produce could increase the credit 
flow to agriculture greatly. These dealers or processors could act as nonbank-
ing financial intermediaries, able to obtain refinancing from the banking sector 
with a margin to cover the risk of default. Such a scheme could bring about a 
revolution in the financing of agriculture, provided the government facilitates the 
entry of such nonbanking financial institutions and frees up interest rates. 



19 Transaction Costs and Marketing Chain 
Efficiency: The Case of Tomatoes in 
Nanjing City 

R U E R D R U B E N , H U A L I A N G L U , A N D E R N O K U I P E R 

Supply chains and procurement regimes for fresh vegetables in Southeast Asia 
are subject to profound and rapid changes. Although a major share of the pro-
duce is still sold at wet markets, urban retail networks are increasingly shifting 
to delivery arrangements with wholesalers and preferred suppliers. Changes in 
consumer preferences for quality, safety, and convenience also lead to a search 
for more and better-integrated supply chains. Local and international super-
markets respond to these changing shopping habits by developing direct rela-
tionships with selected producers and traders. Improving the efficiency of de-
livery channels could in turn provide incentives for upgrading product quality. 
These business networks have to establish new trust relationships that modify 
traditional quanxi practices.1 

Transaction costs in local markets can seriously constrain efficiency. The 
costs of gathering information, searching for and mobilizing production factors, 
monitoring quality, and transporting the produce tend to raise pure production 
costs and could reduce the incentives for better input application (Williamson 
1986; Gabre-Madhin 2001). Consequently, farmers wi l l be reluctant to make 
the required investments to improve product quality. Lower transaction costs 
would encourage farmers to produce for the market and raise family income. 
Thus, lower transaction costs are useful for enhancing productivity and quality 
that could lead to higher farmer income and better resource management prac-
tices (North 1990). Traditional relationships between buyers and sellers based 
on social networks (quanxi) might be useful to facilitate information exchange 
but could also seriously hinder the dynamic performance of supply networks 
(Zhang and L i 2003). 

Tomato producers in Nanjing can choose between different marketing out-
lets. Their produce can be sold at a local stall, delivered to traders on the wet 
market, or sold through the local wholesale market. Farmers can choose to sell 

1. The literal meaning of quart is "close ties" or "critical conjuncture," while xi means "fas-
ten ties." 
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their whole harvest or a share of their vegetable produce. Delivery conditions 
and quality demands tend to differ widely among these outlets, giving rise to 
various transaction costs relating to transportation of the product, the search for 
trading partners, negotiation on an acceptable selling price, and control of prod-
uct quality. The three types of market outlet serve different market segments: 
in local markets farmers directly provide fresh products to rural villages, (semi-) 
urban wet markets are important retail outlets served by local traders, and whole-
salers deliver to long-distance traders and supermarkets. Producer prices tend 
to be the highest at the local market, while the prices paid by traders and on the 
wholesale market are 10-35 percent lower. These price margins can be partly 
attributed to quality differences, because consumers are usually keen on fresh 
produce from the wet markets. 

Through the case of tomato marketing in Nanjing, we show here how re-
source endowments and household characteristics influence market channel 
choice. We assess the performance of each type of market outlet, using a dis-
aggregated analysis of different categories of transaction costs. Differences in 
prices and sold quantities are used as major indicators for supply chain effi-
ciency. These are estimated as a hedonic process relying on Heckman's two-
stage procedure (Hobbs 1997; Escobal 1999; Hualiang 2003). Finally, prices 
and volumes of trade are related to the transaction costs faced within each type 
of marketing channel. This chapter provides an opportunity to understand dif-
ferences in product quality and input intensity as a function of the transaction 
costs met by different types of producers. 

Older studies on the technological and policy strategies feasible for im-
proving land use practices have focused on the application of better production 
and crop management practices (AVDRC 1998; L i et al. 1998) or on incentives 
to fan farmers' interest in improved production methods (Scott 1995; Hueth 
et al. 1999). Far less attention has been given to the options for improving co-
ordination and trustful relationships among agents within the marketing chain 
as an alternative strategy for price support and quality upgrading. Reduction of 
transaction costs throughout the chain could indeed help control ex ante and 
ex post information problems and other uncertainties that hinder farmers' adop-
tion of improved production methods (Calabresi 1969; Hobbs 1997). Conse-
quently, with shorter search and negotiation periods and foreknowledge of prices, 
local farmers wi l l be more inclined to make the investments necessary for bet-
ter production practices. 

We begin with a discussion of the development of tomato production and 
the organization of the tomato marketing system in Nanjing, which is followed 
by an analysis of the determinants of market channel choice to determine the 
importance and marginal effects of farm household characteristics such as age, 
gender, education, household size, assets, and distance to markets. Next we 
apply a hedonic price model for attributing the differences in sales prices and 
volumes of tomato sales to four specific categories of transaction costs: infor-
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mation, negotiation, monitoring, and transportation. Then we discuss the differ-
ences in transaction costs at different market outlets. The impacts of transaction 
costs on product quality are assessed next, and then we add some concluding 
notes. 

Tomato Production and Marketing in Nanjing 

Nanjing city is the capital of Jiangsu province. It covers an area of 6,600 km 2 

and has 5.5 million inhabitants. Nanjing is one of the most important agricul-
tural centers in the lower reaches of the Yangtze River due to its notable sea-
sonal differences, warm and humid climate, and long frost-free periods, which 
encourage the production of horticulture crops. Vegetable production in Nanjing 
has a long history. After the 1979 reforms in China, the vegetable circulation 
system in Nanjing also liberalized, changing rapidly from a sellers' market into 
a buyers'market. 

Vegetable production in Nanjing has grown very well in recent years. Be-
tween 1998 and 2001, the cultivated area in vegetables increased from 53,700 
hectares (ha) to 110,100 ha, representing an annual growth rate of 27 percent. 
Vegetable production reached 2,480 million tons in 2001 and output value 2,318 
million yuan. During those four years, production and output value recorded a 
23 percent growth rate per year (Table 19.1). 

With the liberalization of the marketing regime, Nanjing vegetable markets 
became far more competitive (Ahmadi-Esfahani and Stanmore 1997). Today, 
the vegetable marketing chain includes large-scale wholesale markets located in 
net consumption and net production areas, retail markets (mainly wet markets), 
and local or foreign supermarkets. Traders and transporters play an active role 
in all these markets. Baiyunting and Zijinshan wholesale markets serve as the 
main places for vegetable wholesale activities in Nanjing. These wholesale 
markets are mainly responsible for the supply of vegetables to Nanjing and the 
nearby cities in Jiangsu province, and even for Shanghai. 

The wet markets, including indoor and open-air markets, are spread 
throughout Nanjing and represent the most important retail outlets. Ninety 

TABLE 19.1 Development of vegetable production in Nanjing city, 1998-2001 

Year Area (thousand ha) Output (million tons) Value (million yuan) 

1998 53.7 1,339.0 1,240.0 
1999 69.5 1,648.0 1,647.0 
2000 104.7 2,125.0 2,076.0 
2001 110.1 2,479.5 2,318.0 
Growth rate 27.0 22.8 23.2 

(percent) 

SOURCE : China, Nanjing Agricultural and Forestry Bureau (2002). 



406 Ruerd Ruben, Hualiang Lu, and Erno Kuiper 

percent of the vegetables in Nanjing are sold through these markets. Some 50 
different vegetable varieties are sold. Supermarkets are a relatively new devel-
opment, offering guaranteed sanitary conditions and introducing relatively new 
and luxury varieties as well as conveniently prepacked and processed vegetables. 
There are about 10 large supermarket chains present in Nanjing, accounting for 
less than 5 percent of the vegetables sold. 

The technologies used for tomato production are still rather traditional, 
although some new technologies have been introduced recently. In Maqun town-
ship, farmers use small shelters for tomato production to enable early harvest-
ing and obtain a higher market price. Small quantities of pesticides are used in 
tomato production to reduce the incidence of wild grasses, although most farm-
ers use organic manure. Farmers find it difficult to access good-quality seed. 

We collected data from a random sample of 86 farm households in Maqun 
township of Qixia district in Nanjing, where all farmers have been producing 
tomatoes for more than 20 years. Their average age is 50 years, because most 
young people prefer nonfarm activities in the nearby urban area. The farmers 
rely on three different marketing channels: 

1. Direct sales to consumers, either through a stall at the wet market or 
through bilateral exchange (N = 46). 2 

2. Sales transactions with traders who purchase the produce at the stall or de-
liver it to local institutions, called Dui trade (N= 20). 

3. Delivery to the local wholesale market (N= 20). 

Direct sale is considered the most convenient outlet for resource-poor 
farmers without any means of transportation. The wet market is usually far from 
the production area, and most farmers have only a bicycle. Female sellers face 
more difficulty in transporting tomatoes to the wet market. Usually females 
have more time and bargaining power and can therefore negotiate better prices 
with traders at the wholesale market, where often more time is needed before 
buyer and seller reach an acceptable agreement. About 30 percent of the re-
spondents possessed a fixed stall at the wet market. Most of them sold their toma-
toes directly to consumers, but some also sold part of the produce to traders. 
The stall fee for selling at the wet markets was relatively expensive (5-10 
yuan/day), but ownership of market stalls facilitates more permanent relations 
with traders. The stall fees, which are high when compared to the volume of trans-
actions, can be a prohibitive entry cost. Because not all farmers produce enough 
vegetables to deliver daily, only a few are able to maintain a fixed stall. Conse-
quently, retailers today occupy a large number of the stalls. Farmers who are 
engaged in wholesale transactions maintain this channel as an exclusive outlet. 

2. N indicates the number of the different types of market included in our sample. 
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TABLE 19.2 Tomato production and exchange characteristics in Nanjing city, 2002 

Average Average Distance 
tomato area farm size to market Averaj je yield Averaj ;e price 

Marketing Km/ Yuan/ 
chains Mu SD Mu SD min Min Kg/mu SD kg SD 

Direct sale 0.66 0.53 2.5 1.06 10.8 58.0 3508.3 2225.3 1.18 0.14 
Sale to trader 0.71 0.6 2.5 0.89 12.0 58.5 3803.5 2907.4 1.08 0.11 
Wholesale 0.78 1.31 3 2.17 2.3 20.5 3056.5 2514.5 0.76 0.97 
Total 0.7 0.78 2.6 1.37 9.2 49.4 3461.4 2457.7 1.06 0.15 

SOURCE : Authors' survey of the Nanjing vegetable marketinj I chain. 
NOTE : SD, standard deviation. 

Tomato fields in Maqun township are dispersed and small in size (Table 
19.2). Most farmers posses about 2.5 mu (0.17 ha) of farmland and cultivate 
several vegetable varieties so they can harvest during the whole year, earning 
regular income streams for their daily needs and insuring themselves against 
various risks. 

The average tomato cultivation area is about 0.7 mu (0.05 ha). Producers 
linked to the wholesale market have slightly larger farms but are less special-
ized in tomato production, while farmers selling at the farm gate or to traders 
devote about a quarter of their field to tomatoes. Tomato yields are significantly 
higher for farmers engaged in direct sales and sales to traders. Prices are signifi-
cantly different for the three tomato marketing chains. The price the farmers re-
ceive from direct sale is the highest (1.18 yuan/kg), while prices received from 
traders or at the wholesale markets are 8 and 35 percent below the direct sales 
price. 

The three types of market outlet differ in access and price conditions. The 
average distance to the market is about 9 km. The wholesale market is located 
nearby, while the wet market is farther away. Different negotiation procedures 
are common to each of the marketing chains. Direct sellers have the shortest 
negotiation time. Consumers buying tomatoes at the wet market care more about 
quality and less about price, while farmers operating at the wet market are usu-
ally better informed about market prices. Traders operating at the wholesale 
market offer lower prices because they buy large quantities. The wholesale mar-
ket is a buyers' market where prices tend to be depressed and the negotiation 
time that much longer. Another difference in the marketing process accrues 
from the time and space available for transactions. Due to long travel times and 
the small transaction size of each consumer, farmers usually need the most time 
(up to 8 hours) for the wet market, while for the wholesale market they need 
only 2.5 hours a day for all transactions. 
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Market Outlet Choice 

The selection of appropriate marketing outlets for different types of producers 
is supposed to be largely dependent on the household and farm characteristics 
that determine the production scale and the quality of the output. Availability 
and technical qualifications of the labor force, distance to the market, and ac-
cess to means of transportation and market stalls are important for timely de-
livery of high-quality produce. Farmers mention higher price and less friction 
as major reasons for direct selling at the wet market, while lower risk and larger 
volume are considered the main advantages of the wholesale market. A fixed 
stall at the wet market shortens negotiation time and raises the price received, 
and having one's own means of transport could reduce marketing time and per-
mit larger sales. 

We used a multinomial logit model to capture the effects of farm house-
hold characteristics and resource endowment on their choice of different tomato 
marketing chains (Cramer 1991). The model is specified as follows: 

exp(B'x) 
P(MC,.)= 2

 P ^ ' ; , 

Zexp(p'x ;.) 

where 

i represents the ith farmer ( 2 = 1 , 2 , . . . , 86); 
j represents different marketing chains, j = 0 for sale to traders at the wet 

market, j = 1 for direct sale to consumers at the wet market, and j = 2 for 
sale to traders at the wholesale market; 

P represents the probability that tomato marketing chain j wi l l be chosen by 
farmer i; 

MCj; means that tomato marketing chain j is chosen by farmer i; and 
x. represents farm household characteristics (age, gender, education, family 

size, means of transport, market stall, market distance). 

To find the marginal effect, 8, of a given attribute x on the probability of a 
household's choosing marketing chain j , a vector of partial derivatives of the 
probabilities to the attributes can be specified as 

dP(MC.) 2 
§• = = PiMC^-^MC)^. 

The effects of farm household characteristics and resource endowments on 
the choice of direct sale to consumers or to wholesalers (compared to the trader 
outlet) are reported in Table 19.3. We find a negative relationship between 
family size and direct sales to consumers at the wet market. This means that 



Transaction Costs and Marketing Efficiency 409 

TABLE 19.3 Determinants of tomato marketing chain choice in Nanjing city, 2002 

Direct sale Wholesale 

Variable Coefficient (SE) Coefficient (SE) 

Constant 4.3493 (2.8005) 1.7469 (4.4549) 
Gender of household head -0.7467 (0.6891) -2.3592* (1.2232) 
Age of household head -0.0227 (0.0396) 0.0891 (0.0827) 
Education of household head (years) 0.0053 (0.0918) 0.0835 (0.1590) 
Total number in farm household -0.5034* * (0.2389) -0.1357 (0.3564) 
Own transportation (value > 1,000 yuan) -0.5525 (0.8665) 5.2572* (2.7578) 
Fixed stall at wet market 1.3103* (0.6697) -3.0878** (1.5209) 
Distance to the market -0.0262 (0.0427) -1.4485** (0.5717) 

Number of observations 86 Chi square 75.6197 
Log likelihood function ^19.3172 Degrees of freedom 14 
Restricted log likelihood -87.1271 Significance level 0.0000 

SOURCE : Authors' survey of the Nanjing vegetable marketing chain. 

NOTES : SE, standard error. 

** Significant at the 5 percent level. 

* Significant at the 10 percent level. 

larger families wi l l not choose to sell at the wet market, probably because their 
household income tends to be more diversified through the engagement of other 
family members in off-farm employment. These households have less time avail-
able for the wet market and prefer to rely on wholesalers due to the time saved. 

Farmers with a fixed stall sell their tomatoes almost exclusively at the wet 
market and mostly to consumers directly, because paying the rent for the stall 
is an investment that reduces their options. 

Transactions on the wholesale market are mostly conducted by females and 
are more likely to be conducted by households with their own means of trans-
portation and when the wholesale market is closer. Farmers using the whole-
sale market outlet produce tomatoes on a larger scale and thus cannot rely on 
the wet market. 

Marketing channel choice is also related to the production system's char-
acteristics. Farmers relying on the wholesale market outlet tend to cultivate 
larger areas and use more fertilizers in tomato production. Given their yields, 
they prefer selling on a larger scale, even at a lower price. 

Transaction Costs in Tomato Chains 

Marketing of tomatoes is a complex process that involves various types of trans-
action costs. Depending on the outlet choice, costs are incurred for transport-
ing the produce, visiting different traders to know the ruling price, negotiating 
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the price, and maintaining regular contacts with traders to monitor the market. 
The level and composition of these transaction costs determine the efficiency 
of the tomato chain. 

Following Escobal (1999), we used an indirect procedure for quantifying 
the observable attributes of transaction costs. Two possible transactions (T1 and 
T2) are considered. The one with lower transaction costs (TC) wi l l occur as 
follows: 

T*P, ifTC1 < TC2, or = T2, ifTC1 > TC2. (1) 

Although TC1 and TC2 are not directly observable, it is enough to observe vec-
tor X, which represents observable attributes that affect transaction costs: 

TC1 = p , J r + e, TC2 = $2X+ £2. (2) 

Empirically, the probability of observing T1 would be equivalent to 

probiTC1 < TC2) = prob(el - e 2 < (p 2 - p,)X). (3) 

Transaction costs decide which rural households wi l l participate in what 
kind of market. The degree of risk aversion and profit maximization determines 
the choice of the marketing chain. Different transaction costs between market 
chains can help to explain their preference, lip is the effective price that deter-
mines production and consumption decisions, each household faces the follow-
ing conditions: 

supply of product, or q = q{p, z*), (4) 

demand for product in m a r k e t o r cj = &{p>, zdJ), (5) 

idiosyncratic transmission of prices in market j , or psj =psj(zpj), and (6) 

transaction costs in market j , or TCj = TC>(zij), (7) 

where zP, zfl, zpj, and zij are exogenous variables that affect supply, demand, 
sales price, and transaction costs, respectively. Thus, for the retailers of a prod-
uct in market j , the effective price at the level of each household would be 

pi = pv(ZPJ) - TC\z% (8) 

The condition of being a retailer of agricultural product in market j would be 

qVpsJ{zPJ) - TOiz'J), zij x\-PSJ'(zpJ) ~ TCujiz'J), zdj\ > 0 

or/(z«, zDJ, ZPJ, zIJ')>0. 

The model can be estimated using the following probit equation: 

prob(net seller in market j) = prob [I{zi, zdj, zpj, zij) > 0]. (10) 

This model can make an estimation based on a probit or logit specification, de-
pending on whether we are dealing with two or more destinations. A two-limit 
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Tobit model can also be used to estimate the participation of a trader in sales in 
each market as the base and take into account that the endogenous variables are 
between 0 and 1. 

After estimating the model in equation 10, the reduced form of the equa-
tion of supply conditioned on the selected strategy can be derived as follows: 

q = q(p, zq\ prob [net seller in market j]). (11) 

The estimation of equation 11 equals the estimation in two stages, where the 
inverse Mills ratio (IMR) is introduced to take into account the endogenous na-
ture of the decision (sell to consumer directly at the wet market or also at other 
markets). 

A hedonic price procedure is used to associate transaction costs to the ef-
fective price each farm household receives (Rosen 1974). Hence, the average 
price can be defined as a function of hedonic prices, which is simply the math-
ematical relationship between the prices received by this added value and the 
characteristics of the transaction associated with the product. This is 

Pj = h(z^, z2J, Zy, . . . , zkJ\ prob [net seller in market j]), (12) 

where />. is the average price obtained by they'th farm household for the vege-
table sale Zy, Zy, Z y , . . . , zkJ represents the vector of characteristics associated 
with the transactions completed by the farm household. 

Heckman's (1979) two-stage procedure is applied to this estimation to 
avoid selectivity bias in the marketing chain choice strategy. At the first stage, 
a probit analysis is used to determine the probability of a farm household's 
choosing a certain marketing chain. Thereafter, the IMR is calculated, repre-
senting the conditional probability of the household's choosing this market-
ing outlet. At the second stage, the IMR is taken as an explanatory variable to 
control for selectivity bias. A significant coefficient for the IMR indicates that 
the differences registered in received prices depend on the marketing strategy 
adopted. 

We used a composite of various indicators to disentangle the effects of dif-
ferent components of transaction costs on differences in sales prices and vol-
umes sold. The four categories of transaction costs included are as follows: 

1. Transportation costs, depending on distance, time, road conditions, and 
availability of one's own transport. 

2. Information costs, depending on the number of visits before selling the 
produce and the sources of access to market information. 

3. Negotiation costs, related to the number of visits required to reach agree-
ment on the selling price. 

4. Monitoring costs, related to the number of years that the farmer has been 
engaged with the trader or consumer. 
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TABLE 19.4 Determinants of tomato direct sales in Nanjing city, 2002 (probit estimate) 

Explanatory variables Coefficient Standard error 

Constant 
Gender of household head (male =1) 
Age of household head (years) 
Total tomato area (mu) 
Using chemical fertilizers? (Yes = 1) 
Average distance to sale point (km) 

0.7866 
-0.4625 
0.0174 
0.1018 
0.6341* 
0.0225 

Number of observations 
Adjusted R squared 0.44 

(1.057) 
(0.074) 
(0.019) 
(0.271) 
(0.368) 
(0.024) 

Negotiation time to reach a price (number of visits) -1.1528** (0.227) 

SOURCE : Authors' survey of the Nanjing tomato marketing chain. 

** Significant at the 5 percent level. 

* Significant at the 10 percent level. 

Appendix 19A reports the descriptive statistics of the data on tomato pro-
duction and sale in Nanjing city. 

Table 19.4 reports the results of a probit model estimated using equation 
10. This wi l l serve as the basis for both the supply and price equations. 

We find a negative relationship between the negotiation time required to 
reach agreement on the price for farmers choosing to sell their tomatoes directly 
on the wet market. This means that when farmers want to economize on nego-
tiation costs they prefer the direct marketing channel. There is also a positive 
relationship between chemical fertilizer use and farmers' choosing the wet mar-
ket. This indicates reliance on more input-intensive practices that guarantee 
better tomato quality. 

Tables 19.5 and 19.6 summarize the estimation results of equations 11 and 
12. The supply equation can be interpreted as a reduced form of the model. In 
both equations, the IMR is significant, indicating that there are relevant differ-
ences in prices and sales volumes depending on the marketing outlets selected 
by farmers. Hence, the prices received and volumes traded by the farmers are 
significantly different in each of the marketing supply chains. The price and sale 
volumes are thus not only dependent on farm household characteristics, but also 
influenced by transaction costs. 

The sales price is positively influenced by the age of the household head, 
the number of years the farmer has known the traders (related to monitoring and 
negotiation costs), and the average time needed to reach the market (related to 
transport costs). The use of fertilizers is not directly reflected in a higher sales 
price, nor does the possession of a fixed stall at the wet market automatically 
improve the price received. This is already an indication that differences in trans-
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TABLE 19.5 Determinants of tomato sales price in Nanjing city, 2002 (ordinary least 
squares estimation of sales price) 

Explanatory variables Coefficient Standard error 

Constant 1.304*** (0. .107) 
Inverse Mills ratio 0.160*** (0. .035) 
Age of household head (years) 0.004** (0 .002) 
Using fertilizer? (Yes =1) -0.075** (0. .036) 
Fixed stall at the wet market? (Yes = 1) -0.070* (0. .038) 
Number of years producing tomatoes (years) -0.005** (0. ,002) 
Total tomato production (kg) -0.00001* (0, ,000) 
Access to information from trader? (Yes = 1) -0.085** (0. ,042) 
Number of years having known the trader (year) 0.053** (0. ,027) 
Average time to reach the market (minutes) 0.002*** (0, ,0006) 
Price below the market average level? (Yes =1) -0.372*** (0. ,035) 
Ratio of marketing effectiveness -0.004*** (0. 001) 
Inverse Mills ratio * price below the market average price -0.149** (0. 061) 

Number of observations 86 
Adjusted R squared 0.768 

SOURCE : Authors' survey of the Nanjing vegetable marketing chain. 

NOTES : Ratio of marketing effectiveness = number of traders with transactions / number of trader contacts. 

*** Significant at the 1 percent level. 

** Significant at the 5 percent level. 

* Significant at the 10 percent level. 

action costs might be more important than price differences. The number of 
years a household is involved in tomato production and the total tomato volume 
together work to depress the price. 

The traded volume is positively influenced by the education level of the 
household head, the total area of tomato production, and the number of traders 
who buy from the same farmer (related to monitoring and negotiation costs). 
More tomato trade takes place when a long-term relationship between the 
farmer and the trader exists (related to monitoring and negotiation costs) and 
when better road conditions (related to transport cost) are available. Scarcity of 
market information has a negative effect on the amount sold to the market. The 
percentage not sold (produce remaining after market closure) and the percent-
age of product denial (due to inferior quality performance) also reduce the total 
traded volume. 

Disaggregation of Transaction Costs 

We distinguished earlier between different types of transaction costs related to 
the activities of transport, information search, monitoring, and negotiation. For 
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TABLE 19.6 Determinants of tomato sales volume in Nanjing city, 2002 (ordinary 

least squares estimation of sales volume) 

Explanatory variables Coefficient Standard error 

Constant -76. .42 (241. .88) 

Inverse Mills ratio 303. 1 ] * * (129. .54) 

Education level of household head (years) 43. .76** (16. .93) 

Total area of tomatoes (mu) 1587. 54*** (101. .90) 
Number of traders to whom farmers sell 71. .58** (27. .21) 

Number of years knowing the trader (years) 303. .06*** (110, ,64) 

Average condition of road (good =1) 713. .05*** (220. .87) 

Percentage not sold -26 .28** (10 .98) 

Percentage of waste ^13. 39** (17, ,91) 
Total volume x average distance to market 0. .02*** (0. .002) 
Condition of road x average distance to market -63 1̂ *** (12. .44) 
Price below average market price x ratio of -17. .20*** (5. ,58) 

marketing effectiveness 

Number of observations 86 
Adjusted R squared 0.915 

SOURCE : Authors' survey of the Nanjing vegetable marketing chain. 

NOTES : Ratio of marketing effectiveness = number of traders with transactions / number of trader 
contacts. 

*** Significant at the 1 percent level. 

** Significant at the 5 percent level. 

each of the market outlets, the structure of transaction costs reveals the efforts 
made in delivering the produce, finding the appropriate trade partners, reach-
ing an acceptable price agreement, and controlling the product standards. The 
further disaggregation of the transaction costs, using estimations presented in 
Tables 19.5 and 19.6 as a base, wi l l enable us to identify the reductions in sales 
price and traded volumes attributable to these specific operations. 

Figure 19.1 shows the discounts in the price farmers received due to the 
transaction costs incurred, which suggest that prices could have been, on aver-
age, 26 percent higher i f farmers had not incurred any transaction costs. Trans-
actions based on direct sales face the largest price discount. Negotiation costs 
are higher for direct sales, whereas sales to traders and at the wholesale market 
incur more information costs. 

The most important transaction costs are associated with information and 
negotiation procedures, which account for about 20 percent and 16 percent of 
the total price discount, respectively. Due to the limited development of local 
organizations and information networks, farmers face major difficulties in re-
ceiving adequate services and market information. Hence, they can obtain this 
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FIGURE 19.1 Effects o f transaction costs on tomato prices in Nanjing city, 2002 
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SOURCE : Authors' compilation based on survey data. 

information only by making frequent visits to traders or maintaining intensive 
contacts with neighbors. Maintaining a fixed stall at the wet market clearly re-
duces information costs but raises fixed investments. Farmers with a stall need 
to sell all their tomatoes during a short period and therefore face higher nego-
tiation costs that tend to reduce their margin. 

Monitoring and transportation costs appear to have a positive effect on the 
price received. The positive effect of monitoring costs is surprising, but perhaps 
explained by the fact that farmers had already made the effort to establish long-
term relationships with traders, resulting in a higher current price that com-
pensates for the previously incurred costs. Such long-term relations are more 
commonly associated with sales to traders and wholesalers. Transport costs 
usually reduce the price, but this depends as much on the competitive condi-
tions. Prices paid at the wet markets for direct sales or for transactions with 
traders are substantially higher than those at the wholesale market. Therefore, 
higher transport costs are more than compensated by the higher prices that are 
received in distant markets, encouraging farmers to travel a long distance to get 
a better price. 

In summary, we see that the direct marketing chain faces the highest ne-
gotiation cost, while sales to traders and wholesalers have the most information 
costs. Farmers who sell their tomatoes at the wet market have to negotiate the 
price with each individual customer, and although each transaction may be short, 
the time involved for all transactions would add up to a high total cost. Farmers 
selling their tomatoes to traders at the wet market or wholesale market have to 
collect more information about the marketing situation to be able to deal with the 
traders, which greatly increases their information costs and results in a larger 
price discount. 
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FIGURE 19.2 Effects o f transaction costs on tomato volumes in Nanjing city, 2002 
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SOURCE: Authors' compilation based on survey data. 

The analysis of the impact of transaction costs on the sales volume is based 
on the supply function (Table 19.6). The total quantity sold could have been 
nearly 24 percent higher i f transaction costs had not been incurred (Figure 19.2). 

Information costs are by far the most important factor affecting sales vol-
ume. This is again related to the limited development of commercial organiza-
tions and market facilities. Negotiation and transportation costs represent up to 
15 percent of the volume discount. Monitoring costs have a positive effect on 
sales volume. Information costs strongly reduce the sales volume, because the 
usual large fluctuations at the wet market require farmers to collect information 
frequently. Negotiation and transportation costs are the most important costs af-
fecting the sales volume in sales to traders. Marketing through traders involves 
traveling a longer distance to reach the wet market, and consequently more time 
is required to sell all the produce. Monitoring costs had a positive effect on sales 
volume in the study. This may again be related to the trust involved in more 
permanent trading relationships. 

In summary, direct marketing involves most transaction costs and thus re-
sults in high discounts in the sales volume, while sales to traders meet with the 
lowest transaction costs. Information costs are most important in discounting 
sales volume within the direct and wholesale channels, while negotiation costs 
are most relevant for marketing transactions with traders. 

The aggregate effect of transaction costs on sales value (Figure 19.3) reveals 
that estimated sales value was on average 44 percent lower due to transaction 
costs and that fanners involved in direct sales are the most affected. Informa-
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FIGURE 19.3 Effects o f transaction costs on tomato sales value in Nanjing city, 2002 
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SOURCE: Authors' compilation based on survey data. 

Transport 

tion costs proved to be the most important category, followed by negotiation 
costs. Information and negotiation costs have a strong negative effect on tomato 
sales values; the former affect both price and volume, whereas the latter affect 
price. Nearly all transaction costs have the strongest effects on the direct mar-
keting chain, with the sole exception of transportation costs, which tend to be 
lower for this channel. 

Transaction Costs and Quality Performance 

Transaction cost analysis can also be used to identify how market and institu-
tional reforms could contribute to improved resource management or quality 
upgrading. A reduction in transaction costs could provide important incentives 
for the intensification of resource use in vegetable production (Ruben, Wesselink, 
and Saenz 2001). 

Intensification of resource use could lead to higher yields and better vege-
table quality. Tomato yield and color tend to be positively influenced by fer-
tilizer application, while reduced pesticide use enhances quality but may lead 
to preharvest losses. Consumers at the wet market are usually more concerned 
about quality and are willing to pay a higher price for higher-quality produce. 
Efforts to cover inferior quality through postharvest pesticide applications could 
lead to product denial. Farmers care most about pesticide use i f they want to 
sell tomatoes at the wet market, because direct consumers are generally more 
concerned about tomato quality. 

The impact of different transaction costs on tomato quality is assessed with 
an ordinary least squares regression analysis and presented in Table 19.7. 
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TABLE 19.7 Factors influencing tomato quality in Nanjing city, 2002 

Explanatory variables Direct sale Trader Wholesale 

Tomato area (mu) -1.268 0.955 -0.842* 
(0.817) (2.423) (0.455) 

Fertilizer use? (Yes = 1) 0.943 -0.048 1.515 
(0.900) (3.290) (1.313) 

Pesticide use? (Yes = 1) -0.223 -6.580* -1.873 
(0.882) (3.058) (1.384) 

Information costs -0.746 -3.320 -0.624 
(0.785) (6.398) (0.884) 

Negotiation costs —0 597*** -0.436*** -0.785*** 
(0.032) (0.075) (0.048) 

Monitoring costs — -0.421 -0.137 
(1.118) (0.748) 

Transport costs -0.005 -0.006 0.091** 
(0.012) (0.051) (0.042) 

Adjusted R squared 0.899 0.683 0.964 

SOURCE : Authors' survey of the Nanjing vegetable marketing chain. 

*** Significant at the 1 percent level. 

** Significant at the 5 percent level. 

* Significant at the 10 percent level. 

Nearly all kinds of transaction costs have a strong negative effect on qual-
ity performance (measured as product denial). I f more time is required to find 
the appropriate trading partners and negotiate an acceptable price, bargaining 
power is affected and selectivity regarding tomato quality wi l l increase. A 1 per-
cent reduction in negotiation costs could lead to an improvement of quality by 
4-8 percent. Transport costs hardly influence tomato quality on the wet market, 
whereas rapid and timely delivery is highly appreciated at the wholesale mar-
ket. Even though this market is closer than the wet market, inferior-quality 
tomatoes are sometimes not even sold at the wet market. Consequently, the per-
centage of tomato denial is substantially lower for the wholesale market. 

The greatest margins for quality improvement through better negotiation 
are available at the wholesale market. This is precisely the market segment where 
local supermarkets today purchase the major share of their vegetables, usually 
in bulk volumes delivered by medium- and large-scale producers. These sup-
pliers tend to rely more on pesticides to reduce labor costs for manual pest and 
disease control. Once farmers are involved in direct trade, they are more inclined 
to reduce pesticide applications, because this leads to higher negotiation costs 
at the market, given the increased risk of product denial when traders or con-
sumers recognize the pesticides and classify the produce in a lower category. 
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Negotiation costs also have a significant negative impact on fertilizer use, 
especially in the direct sales channel. Negotiations regarding the delivery con-
ditions between farmers and traders or consumers are more complex when trans-
actions are conducted for smaller quantities and at an irregular frequency. I f 
these negotiation costs can be reduced, farmers may become more inclined to 
apply the required amounts of fertilizers in order to achieve high tomato quality. 

Conclusion 

The empirical results of our study reveal that transaction costs in the sample 
area are almost 27 percent of sale price, 23 percent of sales volume, and up to 
44 percent of sales value. Direct sales to consumers incur the highest transaction 
costs but are nevertheless the preferred marketing regime for most tomato pro-
ducers and consumers. Several factors explain this. 

First, farmers operating at wet markets can traditionally rely on a wide net-
work of personal relations with customers who are able to directly verify the 
origin of the produce and its quality characteristics. This provides farmers in-
volved in direct sales a comparative advantage that is reflected in substantially 
lower information and monitoring costs for price determination and quality 
control. However, given the large number of relatively small transactions, in-
formation costs are high with respect to the traded volume. 

Second, the current market situation for vegetables is rapidly shifting to-
ward complete liberalization. Private small-scale vegetable production received 
an early stimulus in Chinese agrarian policies during the "start-to-develop" pe-
riod (1949-58), when farmers were allowed to sell their produce freely in the 
local markets. However, during the period of strict economic planning (1959-81), 
only state-owned companies were entitled to trade in vegetables. With the in-
troduction of the Household Responsibility System in the early 1980s, vegetable 
production substantially increased. In addition, aspects of quality, variety de-
velopment, greenhouse production, and improved technologies for disease con-
trol received major attention. From 1985 onward, the Vegetable Basket Project, 
which aimed at improving the vegetable circulation regime, was implemented. 
During the 1990s, vegetable production further expanded due to the favorable 
market prices of horticultural crops compared to cereals. Consumption in-
creased at an even higher rate, although the vegetable market is gradually shift-
ing from a sellers' to a buyers' market. Consequently, consumers have a larger 
choice between different market outlets and are in a better position to select the 
quality they require. 

Third, transactions with traders, wholesalers, and supermarkets suffer from 
higher transaction costs relating to price information and quality monitoring, 
but compare favorably with the direct sales channel in negotiation costs and 
traded volumes. The expected growing importance of supermarkets in vege-
table retail—now representing less than 5 percent of the tomato market—will 
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probably lead to greater attention to the product quality, timely delivery, and 
longer shelf life of vegetable products. Also, preferred-supplier arrangements 
may be made with a selective group of larger producers to reduce information 
costs. These arrangements could include detailed provisions regarding seed ma-
terial, required fertilizer and pesticide applications (with regular inspection), and 
delivery dates for specified amounts and qualities of products at a fixed price. 

The economic transition in the Chinese vegetable markets calls for ac-
companying adjustments in market integration. Information and negotiation 
costs represent a major share of all transaction costs and can be reduced only 
when improved market information systems are put in place. The lack of price 
transparency and the exclusive reliance on personal trust can seriously hamper 
fluid transactions (Sternquist and Chen 2006). When product quality, safety and 
health attributes, freshness, frequency of delivery, and convenience become 
more important criteria, we may expect consumers to demand more reliable 
product standards and transparent tracking and tracing regimes. Reducing these 
information barriers and costs only within social networks and through quanxi 
relations is unlikely to lead to more transparent markets. The alternative of de-
veloping vegetable auctions can be explored to reduce negotiation costs. 

Policies and incentives for quality improvement in tomato supply chains 
may focus on reducing transaction costs as a feasible strategy for optimizing 
production systems and enforcing product and process standards. Because the 
product quality (and safety) of vegetables are highly sensitive to negotiation 
costs, labeling and certification of products wi l l certainly lead to more stringent 
production procedures. Increasing market competition, improved transparency 
of market conditions, and institutional and market reforms wil l further spur qual-
ity upgrading. 

Appendix 19A: Supplementary Table 

TABLE 19A.1 Descriptive statistics on tomato production and sale in Nanjing city, 2002 

Variable Direct sale Trader Wholesale Sign difference 

Farm household characteristics 
Gender of household head 0.56 0.75 0.40 2.56* 

(0.50) (0.44) (0.50) 
Age of household head 50.93 52.1 47.4 1.36 

(9.39) (8.06) (11.4) 
Education of household head 7.11 6.85 6.50 0.17 

(3.30) (4.59) (4.46) 
Family size 3.48 4.30 4.05 2.88* 

(1.17) (1.49) (1.70) 
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Variable Direct sale Trader Wholesale Sign difference 

Means o f transport 0.17 0.25 0.30 0.69 

(0.38) (0.44) (0.47) 

Fixed stall 0.48 0.20 0 Q. yip*** 

(0.51) (0.41) (0) 

Time to market (minutes) 58.0 58.5 20.5 13.17*** 

(34.8) (26.1) (8.09) 

Distance to market (km) 10.85 12.00 2.30 12 90*** 

(8.39) (6.42) (1.08) 

Production characteristics 

Tomato area (mu) 0.66 0.71 0.78 0.15 

(0.53) (0.60) (1.31) 

Tomato production (kg) 2310.87 2996.75 2368.75 0.21 

(1922.47) (2395.99) (2694.50) 

Chemical fertilizers 0.63 0.65 0.55 0.25 

(0.49) (0.49) (0.51) 

Pesticides 0.63 0.65 0.50 0.60 

(0.49) (0.49) (0.52) 

Years producing tomatoes 18.82 19.85 16.5 1.05 

(7.42) (8.53) (7.04) 

Waste or nonsale (percent) 11.99 14.37 11.20 0.90 

(8.04) (8.76) (6.89) 

Product denial (percent) 18.46 23.10 15.01 2.01* 

(12.81) (15.91) (8.80) 

Transaction costs 

Number o f trader contacts 0 14.45 16.55 92.58*** 

(0) (6.88) (8.66) 

Years having known trader 0 0.65 0.20 7 70*** 

(0) (1.18) (0.52) 

Number o f traders w i t h transactions 0 5.30 4.10 58.08*** 

(0) (3.61) (2.29) 

Information from trader 0.30 0.95 0.95 31.80*** 

(0.47) (0.22) (0.22) 

Price below market price 0.41 0.05 0.8 15.26*** 

(0.50) (0.22) (0.41) 

Negotiat ion time 1.13 2.30 2.65 27.62*** 

(number o f visits) (0.65) (1.17) (0.88) 

SOURCE : Authors' survey of the Nanjing veg ;etable marketing I chain. 

NOTES : Coefficients in italics have significantly different means. 

*** Significant at the 1 percent level. 

* Significant at the 10 percent level. 





PART VI 

Poverty Alleviation Programs and 
Safety Nets 

This section of the book—consisting of Chapters 20 and 21—studies and com-
pares the experience of China and India in antipoverty programs (APPs), which 
are still considered critical safety nets for the poor and disadvantaged. India has 
had a longer experience as well as a greater variety of such programs. Yet, com-
pared to other types of public investments, government spending on antipoverty 
programs has had the lowest impact on poverty reduction (Fan, Hazell, and 
Thorat 2000; Fan, Zhang, and Zhang 2002). This is because, despite good in-
tent, the programs suffered in practice from leakages, poor design, inaccurate 
targeting of the poor, misappropriation of funds, political interference, and im-
plementation problems. 

We have seen earlier that growth has been crucial in reducing poverty in 
the two countries. But their experiences also show the limits of growth in erad-
icating poverty, because large sections of the population remain trapped in 
poverty. In both countries, growth in the primary sector, which is still dominant 
in the rural economy and employment, is vital for poverty alleviation. But growth 
and increasing liberalization have brought their share of problems as well, one 
of which is widening income disparities, and direct attacks in the form of well-
designed APPs can be judiciously used to redistribute the gains from economic 
growth. What has been the record of China and India in targeted poverty pro-
grams? Both countries implemented direct APPs, but poverty strategies devel-
oped in different ways in the two countries. In India, during the green revolu-
tion era, rapid agricultural growth led to a dramatic reduction in rural poverty 
through the trickle-down effect, but the trend stagnated from the late 1980s. 
Thus, in the 1990s, a new emphasis was placed on APPs, and new schemes were 
adopted in rural areas to mitigate the adverse impacts of liberalization on the 
poor. These programs have differed in their effects on poverty reduction. 

Since the mid-1980s, China has also introduced various direct APPs 
through state development funds and government antipoverty credits and loans. 
Prior to 1984, social welfare and relief funds were mainly used to subsidize poor 
families, and there was no formal strategy. From 1984 to 1995, the government 
pursued the strategy of "regional targeting," which aimed to alleviate poverty 
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by developing the regional or local economies. This effectively wiped out large-
scale poverty by developing poor areas, although it brought little benefit to the 
extremely poor in the poorest areas. The poor were thus increasingly concen-
trated in remote regions with limited access to roads and other infrastructure, 
making it difficult for the benefits from the development of the local economy 
to trickle down to them. After 1996, the government altered its strategy to one 
of targeting poor households directly. 

Many researchers and policymakers are increasingly concerned about the 
effectiveness of the APPs in these countries, where poverty affects millions. Are 
self-targeting schemes such as rural public works, age- and other vulnerability-
based plans, such as those for indigent women, children, and the elderly, more 
pro-poor than nontargeted food programs (such as the Public Distribution Sys-
tem in India)? Are decentralized participatory schemes more effective than cen-
tralized ones? How have the governments in India and China improved their 
targeting of the poor? How can the poorest benefit from development in general 
and from APPs in particular? The following two chapters address these ques-
tions and draw valuable lessons from the rich experience of the two counties 
that can be used to develop a more effective strategy for poverty alleviation. 



20 Poverty Alleviation in China: 
Successes and Lessons 

LINXIU ZHANG, SCOTT ROZELLE, 
AND JIKUN HUANG 

Over the past two decades, China has grown impressively, contributing to a 
dramatic improvement in the living standard of its population. Rapid growth 
has also brought about a sharp rise in the rural per capita income and a signifi-
cant reduction in the number of poor people, a fact widely recognized both at 
home and abroad. In China though, poverty is primarily a rural phenomenon. 

While most agree with the scope of the fall in poverty, the reasons for this 
decline are less appreciated. The importance of understanding the determinants 
of the success in poverty reduction and its links with economic growth in poor 
rural areas has to go beyond academic interest, because there are still, depen-
ding on different estimates, 30-100 million people, i f not more, living below 
the nation's poverty line. Even the pace of poverty reduction has slackened re-
cently. A series of policy and institutional reforms have frequently been counted 
among the major driving forces that contributed to the remarkable poverty re-
duction in China. The success of these changes, especially in the early reform 
period, has definitely resulted in significant economic growth, but the nation's 
antipoverty programs should receive some credit, too. That is important to en-
sure that lessons from the programs are taken into consideration in the design 
and improvement of future policy to fight poverty. 

We start with a review and assessment of China's antipoverty strategy, 
programs, and other relevant policies. Next we look at the lessons that can be 
learned with regard to the role of antipoverty programs as well as other broad-
based economic development and public investment policies for alleviating 
poverty. The following section is devoted to the challenges facing China in 
terms of poverty reduction, including improving the targeting of antipoverty pro-
grams, building institutional and human capacity in rural areas, providing so-
cial services for the rural poor and rural migrants, and moderating the negative 
impacts of World Trade Organization (WTO) adjustments on the poor. The f i -
nal section has some concluding remarks. 

425 
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Government Poverty Reduction Programs 

Before 1986: Emergency Relief 

Until the mid-1980s, China did not have an explicit national policy on poverty 
alleviation, although the government gave some special attention to rural 
poverty problems (Rozelle, Zhang, and Huang 1999). Some communes in poor 
areas were allowed to decollectivize earlier than in other areas (as early as the 
late 1970s), and the central government had already subsidized poor areas 
through direct budgetary transfers (Park, Wang, and Wu 1998), subsidized grain 
sales, and other assistance to farmers in need. However, with fiscal decentral-
ization and increasing scarcity of budgetary resources, these forms of support 
were reduced over time (Rozelle, Zhang, and Huang 1999). 

During this period the leading antipoverty strategy was made up of insti-
tutional, land, market, and employment system reforms. Land reforms stimulated 
greater interest of farmers in production, while market reforms led to wide-
spread increases in specialization, yields, and income (Weersink and Rozelle 
1997). These changes helped many rural people to escape poverty, especially 
those in central and coastal China, who had been hurt most by the grain-first 
policies because they lived in areas not well suited to grain production (Lardy 
1983). By the end of 1985, the number of poor had gone down from over 250 
million before 1978 to 125 million, that is, from 30.7 percent to 14.8 percent of 
the total rural population. 

China's nationwide poverty alleviation program did not start officially un-
ti l 1986, when the government recognized two facts. First, although economic 
reforms brought about significant changes and improvements in society, in-
come disparity had increasingly become a cause for concern (reflected by the 
Gini coefficients presented in Figure 20.1). Second, the high rate of economic 
growth did not reach the extreme poor, who lived in remote areas untouched by 

FIGURE 20.1 Income inequality in China, 1978-95 

Gini coefficient 

1978 1981 1984 1987 1990 1993 1995 

SOURCE : Authors' elaboration based on NBS, China Statistical Yearbook, various years. 
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markets. In general, China's poverty alleviation program can be divided into 
three stages, which we wil l now explain. 

The First Nationwide Poverty Reduction Program 

The National Plan for Poverty Reduction was initiated in 1986. With the finan-
cial and political committees established by the government, regional targeting 
was one of the many policies adopted for poverty alleviation. The government 
approached poverty targeting by identifying counties with low per capita in-
come. A county was identified as poor i f its 1985 average rural per capita income 
fell below 300, 200, or 150 yuan, depending on location and political factors, 
such as the presence of large minority populations. Antipoverty efforts might 
well have benefited from a narrowing down of the government's targeting cri-
teria from counties to townships or smaller units. 

The 8-7 Poverty Reduction Plan 

Following numerous targeting complaints, a new targeting operation was 
undertaken in the early 1990s by revising the poverty line and adjusting the des-
ignation of poor counties. Some counties "graduated" and others were added, 
resulting in the inclusion of a total of 592 counties in the poverty program. The 
new poverty reduction plan, named the 8-7 Plan, which was adopted in 1994 
and focused on the designated 592 poor counties, established the objective of 
lifting the remaining 80 million rural poor above the official poverty line dur-
ing the seven-year plan period (1994-2000). An integrated area development 
approach was adopted, and the plan provided for (1) giving assistance to poor 
households in the form of improvements in agricultural and livestock produc-
tion and access to off-farm employment, (2) extending road infrastructure and 
electricity to most or all townships and improving access to safe drinking water 
for most poor villages, and (3) providing access to universal primary education 
and basic preventive and curative healthcare. 

Beginning in 1986, the national and provincial lists of poor counties were 
the central focus of China's poverty reduction efforts. Central government ex-
penditures on poverty reduction were concentrated in these designated poor 
counties. The annual expenditures ranged between U.S.$1 billion and U.S.$1.5 
billion equivalent from 1984 to 1996 (Table 20.1). They increased to U.S.$2 bil-
lion in 1998 and were estimated to have exceeded U.S.$3 billion in 2000. The 
expenditures comprised state poverty alleviation loans (52 percent) channeled 
through the Agricultural Development Bank of China (ADBC) at subsidized in-
terest rates of below 3 percent, grants from the Ministry of Finance (17 percent), 
Food-for-Work funds (26 percent), and others (5 percent). This is a clear demon-
stration of the seriousness of the government's efforts to address poverty re-
duction on a priority basis. 

The major criticisms of the implementation of the 8-7 Plan relate to tar-
geting and supervision. First, the plan covered only the 592 designated poor 
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TABLE 20.1 Investment in China's poor areas, 1986-97 (100 million yuan) 

Subsidized credit Food for work Development fund Total 

Year Nominal Actual Nominal Actual Nominal Actual Nominal Actual 

1986 23 22 8 7 10 9 41 39 
1987 23 21 8 7 10 9 41 37 
1988 29 22 2 2 10 8 41 31 
1989 30 19 2 1 10 6 42 27 
1990 30 18 7 4 10 6 47 28 
1991 35 21 38 23 10 6 83 49 
1992 41 23 36 20 10 6 67 49 
1993 35 17 51 25 11 5 87 48 
1994 45 18 61 25 11 4 117 47 
1995 48 17 61 11 9 3 118 30 
1996 57 18 31 10 13 4 101 32 
1997 87 28 31 10 28 9 146 45 
Total 483 244 336 145 142 75 931 462 

SOURCE : Huang, Ma, and Rozelle (1998). 

NOTE : Real values are at 1985 prices. 

counties, where only around 50 percent of the rural poor were located, thus ef-
fectively excluding half of the poor residing in other counties (not counting the 
urban poor). Second, the bulk of the poverty alleviation loan funds were chan-
neled by the ADBC to local enterprises, including township and village enter-
prises (TVEs), which were chosen for their potential to generate high returns, but 
had very little to do with poverty reduction. Low repayment rates on the loans 
by the TVEs compounded the problem. Also, the ADBC encountered signifi-
cant difficulties in directing loans to poor households. This led the government 
to experiment with microfinance programs during the latter half of the 1990s, 
and they also encountered some initial difficulties. Little is known about the use 
of the Finance Ministry grants for the poverty alleviation program. The Food-
for-Work Program suffered from the same targeting problems as the overall 
plan (UNDP, LGPA, and World Bank 2000). 

New Antipoverty Policy Initiatives 

In response to the recommendations of various poverty studies and in view of 
the circumstances within the country (e.g., structural constraints to further 
poverty reduction through economic growth alone, deteriorating targeting, rel-
ative low efficiency of poverty fund use, etc.), the government held a national 
poverty conference in late May 2001. The conference was held to review past 
poverty alleviation experiences and formulate a new strategy called the Rural 
China Poverty Alleviation and Development Plan—2001 to 2010. This plan set 
out the following objectives and premises: (1) the basic needs of the extreme 
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poor should be met by year 2010, (2) the basic production conditions of the poor 
areas would need to be further improved, (3) comprehensive skill training 
would be necessary to improve human capital development in poor areas, and 
(4) emphasis needed to be placed on the improvement of basic infrastructure in 
poor areas. 

A major shift reflected in the plan is to give provincial governments more 
autonomy in dealing with poverty alleviation funds and resources. Counties are 
still to be used as a unit for targeting, but each province is expected to receive 
more authority and resources to cover a wider range of smaller poor communi-
ties, such as villages and households. About 30 percent of the resources would 
be used outside the targeted counties and directed to poor villages and house-
holds. There wi l l be a new set of criteria for the selection of poor counties and 
poor villages.1 

The key features and goals of intervention outlined in the new plan include 
(1) emphasizing crop and livestock production with market orientation, (2) im-
proving the quality of commodity and information services, (3) achieving both 
environmental and economic sustainability, (4) improving the basic living and 
production conditions of the poor areas by ensuring wider implementation of 
nine-year compulsory education in poor areas and the availability of basic health 
services in most villages by the year 2010, (5) using new science and technol-
ogy in the process of poverty reduction, (6) improving human capital develop-
ment by offering more training and education to poor people, (7) facilitating 
voluntary migration, and (8) encouraging voluntary resettlement of dwellers 
from extremely poor areas. 

Several measures were adopted to ensure the smooth implementation of 
the Poverty Alleviation and Development Plan—2001 to 2010. They included 
(1) increasing financial support, (2) improving the efficiency of management of 
poverty funds as well as intensifying the auditing and monitoring of their use, 
(3) increasing subsidized loans, (4) linking poverty initiatives with the Great 
West Development Program, (5) mobilizing civil society to join poverty allevi-
ation forces, and (6) encouraging and collaborating with international agencies. 

Government Support 

Since the adoption of the national poverty alleviation program, Chinese gov-
ernments at both the central and local levels have diverted significant amounts 
of funds to the designated impoverished counties in the form of grant funds, 
subsidized loans, and projects. While the overall funds allocated to poverty 

1. The county selection criteria are poverty incidence (with the poverty line at 625 yuan), 
per capita net income, and per capita financial revenue. The village selection criteria are cash in-
come, grain output, housing conditions, access to roads, access to electricity, availability of drink-
ing water, women's illnesses, and children dropping out of school. 
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alleviation have increased during the new phase, subsidized loans have become 
its most important component. 

In 2001, the central government budgeted 10 billion yuan as poverty alle-
viation funds, an increase of 0.5 billion yuan from the year 2000. At the same 
time, local governments budgeted 4 billion yuan as a core budget, an increase 
of 0.6 billion from the previous year. In addition, an annual budget of 6 billion 
yuan was used in food-for-work programs. According to statistics, between 
2000 and 2002 the central government invested 18 billion yuan, while local 
governments' core funding was 11 billion yuan, amounting to a total of 29 bil-
lion yuan allocated to food-for-work programs. The amount of subsidized loans 
also increased significantly in recent years. In 1995, subsidized loans were 4.6 
billion yuan and accounted for 46.2 percent of poverty funds, while in 1996 sub-
sidized loans increased to 5.5 billion yuan and accounted for 50.9 percent of the 
total funds; in 1997 the share increased to 55 percent and further rose to more 
than 60 percent in 1999 (NSB, Poverty Monitoring Report of Rural China, 2002). 
Other types of poverty alleviation efforts, such as resettlement schemes and 
both South-North and East-West collaborations, have also intensified. 

China recently published its White Paper on Rural Poverty Alleviation 
(People's Daily 2001). The report recognized the poverty alleviation efforts and 
the successes of all sectors of society for the past 20 years. At the same time, it 
indicated the future direction of the new poverty alleviation efforts. In recog-
nizing the increasing difficulties in the poverty alleviation process, China has 
paid special attention to ethnic and minority groups, the disabled population, 
and women groups. In recognizing the challenges ahead, the country is com-
mitted to making continuous efforts and putting poverty alleviation on top of 
the priority list in the development process. It is noteworthy that women have 
been listed, for the first time, as one of the target groups for the new century. 
Furthermore, emphasizing sustainable development has been one major step 
forward in the process of poverty alleviation. 

Institutional Support 

To ensure the successful implementation of the national poverty program, the 
State Council's Leading Group Office for Poverty Reduction (LGPR) was es-
tablished in 1986 to provide greater coherence to the poverty reduction efforts 
of various agencies and to facilitate economic development in poor areas. The 
LGPR members include the related government line ministries, commissions, 
banks, federations, and committees, with the different agencies specializing on 
poverty alleviation activities linked to their specific areas of concern. 

While the LGPR and its executing agency, the Poor Area Development 
Office (PADO), are the principal advocates for the rural poor, most poor prov-
inces, prefectures, and counties have also established leading groups and PADOs 
along the lines of the central model. The central LGPR provides the overall 
framework and coordination for the poverty reduction efforts. However, it is not 
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directly involved in the implementation of poverty reduction projects, except 
for some small programs. Instead, implementation of most of the organized 
poverty reduction efforts is carried out by sectoral line agencies (for instance, 
rural roads under the Food-for-Work program are implemented by the local staff 
of the Transportation Bureau). 

Successes and Lessons 

A reduction in poverty on the scale witnessed in China in the past 20 years is 
unprecedented in the history of development. Estimated along China's official 
poverty lines, the number of China's rural poor decreased dramatically, from 
260 million in 1978 to 128 million in 1984 (Figure 20.2). 

After slowing down in the late 1980s, the rapid fall in the poverty head-
count continued in the 1990s, declining to 42 million in 1998 and about 30 mil-
lion in 2001, with an annual reduction of 10.4 million. The incidence of rural 
poverty (the poor as a proportion of the rural population) also decreased sharply 
during this period, falling from 32.9 percent in 1978 to 15.1 percent in 1984 and 
further to 3.2 percent in 2001. 

Poverty estimates based on the U.S.$1 per day measure (in terms of pur-
chasing power parity) developed by the World Bank indicate that there were 
substantially greater numbers of poor in absolute terms in all years. Still, the 
trend of both headcount and incidence confirms the remarkable decline in 
poverty in China. Even i f the international standard of U.S.$1 per day is used, 
the reduction of China's poverty rate from 31.3 percent in 1990 to 11.5 percent 
in 1998 is remarkable. Comparatively, using the same poverty line, the inci-
dence of poverty in South Asia declined gradually, from 45 percent in 1987 to 
40 percent in 1998, while in Africa the decline was marginal, from 46.6 percent 
in 1987 to 46.3 percent in 1998 (World Bank 2001). 

FIGURE 20.2 Number o f rural poor in China, 1978-97 
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SOURCE : Authors' elaboration based on NBS, China Statistical Yearbook, various years. 
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Other significant improvements were also made in basic infrastructure, 
drinking water facilities, human capital development, and so on. The educa-
tional status among rural people has seen remarkable progress in China due to 
government spending in rural education in the past several years. Between 1992 
and 2000, the number of illiterates per 1,000 rural people declined from 204.0 
to 82.5 on average. However, this improvement has been unevenly shared across 
regions, and the low education levels of people in remote, mountainous, mar-
ginal, and western poverty-stricken regions remain a cause for concern. 

There was also remarkable nutritional improvement in rural China in the 
1990s, as indicated by the evident improvement of child nutrition, which is a 
sensitive nutritional indicator. Between 1990 and 1998, the incidence of being 
underweight among children five years of age and younger declined from 22 to 
12.6 percent in rural China, while the incidence of stunted growth went down 
from 41.4 to 22 percent. This trend was partly driven by the rapid socioeconomic 
development in China during this period (Chang et al. 2000) and, most impor-
tant, by various poverty alleviation and other special programs. Income, another 
important indicator of welfare, has also been on the rise in both rural and urban 
China over the past two decades, though with variations. 

Despite the achievements to date, scholars both inside and ottside China 
believe there is scope for improvement in terms of the poverty reduction policy 
itself and the efficiency of resource use. 

General Economic Development 

The success of China's economic reform is obvious and well recognized. From 
the data presented in Table 20.2 it is clear that while the relative importance 
of agriculture in the national economy has been declining, there has been an 
overall increase in total agricultural value added and in total output. 

The development of the rural sector is also reflected in the diversification 
of the economic structure. The continuous increase in per capita income has 
been a significant phenomenon of the rural economy since the late 1970s. Dur-
ing the prereform period, per capita income increased by only 0.6 percent per 
year. However, during the initial period of reforms (1978-84), the K.te of growth 
was about 3.2 percent. Although this trend declined between the 1980s and 
1990s (Rozelle et al. 1999), it accelerated again in the late 1990s. Obviously, 
there is a causal correlation between the growth of the economy and poverty 
reduction. 

With growth rates of more than 30 percent per year since late 1979, de-
velopment of the rural nonfarm sector has been one of the main factors behind 
the rise in rural income. While income from the agricultural sectors has been 
stagnating, the incremental income has mainly come from nonagricultural ac-
tivities. Rural industrialization not only created many off-farm employment op-
portunities but also contributed significantly to national economic cdevelopment 
and foreign trade. In 1999, for example, the total value added frori this sector 
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TABLE 20.2 Major indicators of China's agricultural and rural economy, 1983-99 

Year 

Share of 
agriculture in 

GDP (percent) 

Share of total 
labor force engaged 
in fanning (percent) 

Agricultural 
value added 

(billion yuan) 

Total output 
of grain crops 
(million tons) 

Per capita 
net income 

(yuan) 

1983 33.9 67.1 19.6 38.7 309.8 
1985 29.8 62.4 25.4 37.9 397.6 
1990 28.4 60.2 50.2 43.5 686.3 
1992 23.6 58.6 57.4 44.3 784.0 
1995 20.8 52.2 119.9 46.7 1,577.7 
1996 20.4 50.5 138.4 50.5 1,926.1 
1997 18.3 49.9 144.7 49.4 2,090.1 
1998 18.0 49.8 145.6 51.2 2,162.0 
1999 17.6 50.1 144.6 50.8 2,210.3 

SOURCE : China, Ministry of Agriculture, China Agricultural Development Report, 2000. 

NOTE : A l l values are in current prices. 

accounted for more than 27 percent of national total GDP, and exports ac-
counted for nearly 35 percent (NBS, Poverty Monitoring Report of Rural China, 
2001). 

Government Investment Policy 

Earlier, in Chapter 6 of this book, we saw the impact of government public ex-
penditure on economic growth and poverty alleviation in China. The results show 
that government spending on production-enhancing investments, such as agri-
cultural research and development (R&D), irrigation, rural education, and infra-
structure (including roads, electricity, and communication) all contributed not 
only to agricultural growth but also to reduction in rural poverty and inequality. 
Other studies (Rozelle, Zhang, and Huang 1999; Fan, Zhang, and Zhang 2002) 
generally show that appropriate investments matter for growth and poverty re-
duction. Investments centered on education and agricultural R&D and those that 
could get into the hands of rural farmers have positive growth and poverty im-
pacts. Most important, investments that create an economic environment that can 
foster entrepreneurship, off-farm employment, and labor movement—such as 
those focused on increasing human capital—have a significant impact on poverty 
reduction. The weak correlation between investment in poverty alleviation 
schemes and actual poverty reduction shows that there may be ways to increase 
the effectiveness of this type of investment, because the loan component accounts 
for the lion's share of the governmental poverty alleviation expenditures. 

Government Poverty Alleviation Programs 

Poverty alleviation efforts have intensified, both institutionally and financially, 
since the government made poverty alleviation a high priority. Since 1986, after 
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the national poverty alleviation program was established, nearly 4 bi lion yuan (in 
1985 constant prices) have been allocated yearly to poverty alleviation purposes 
through subsidized loans, food-for-work programs, or grant funds. This money 
was channeled only to the nationally designated poor counties (Zhang, Rozelle, 
and Huang 2000). In the earlier stage, provinces also allocated substantial 
amounts of funds to locally designated poor counties. The question, however, is 
this: Did such an effort have a significant impact on poverty alleviation in China? 

Studies that have been carried out by scholars in the area of poverty policy 
assessment (Huang, Ma, and Rozelle 1998; Park, Wang, and Wu 1998; Rozelle, 
Zhang, and Huang 1999; Fan, Zhang, and Zhang 2002) have come to the gen-
eral conclusion that poverty targeting was not satisfactory and poverty invest-
ment has not been effective in terms of reducing poverty. This do ;s not mean, 
though, that the government's efforts have not been effective at all. Some studies 
conclude that i f projects are well designed and targeted, they do jay off. One 
such example is the Food-for-Work Program (Zhu and Zhongyi 1996). 

The Food-for-Work Program (FWP) has always been a majo r component 
of poverty alleviation programs in rural China. This type of poverty project not 
only improves local conditions in poor areas, but also makes direct contributions 
to increased household income. Based on the calculations of the National 
Bureau of Statistics (NBS), each billion yuan of the FWP fund can generate 
50 million mandays of work (Poverty Monitoring Report of Rural China, 2002). 
I f the government allocates 6 billion yuan to the scheme every year, a total of 
0.3 billion days of work wil l be generated. Thus, farmers wi l l receive direct pay-
ment of 1.2 billion yuan. 

Improving conditions for rural education has also been an important ac-
tivity in poverty alleviation. In total, the central government budgeted 3.9 billion 
yuan, with 7.7 billion from local core funding, to implement the poor areas' 
Compulsory Education Program between 1995 and 2000. This program was de-
signed to be used in the government-designated poor areas to upgrade or build 
schools, pay tuition for poor children, provipde books, and so on. "he program 
has benefited more than 852 counties in the past six years. 

Other special programs directly targeting women, children, ar d minorities 
have also made significant progress. 

Future Challenges 

Despite the evident successes to date, there are still more than 100 million 
rural poor based on the international poverty line, and in most cases the re-
maining poverty is both severe and relatively intractable. In the past, the broad 
incidence of poverty made it possible to achieve substantial reductions through 
general economic growth and broadly targeted programs. At present, the ma-
jority of the rural poor are concentrated in resource-deficient areas and com-
prise entire communities located mostly in upland sections of the northern, 
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northwestern, and southwestern provinces of China. The poorest households 
are typically those further disadvantaged by high dependency ratios, i l l health, 
and other difficulties. Minorities and the disabled are known to represent a 
highly disproportionate share of the poor. Gender inequality, reflected by the 
lower rate of female participation in education and the higher female infant 
mortality rate, is also widely observed in these poor areas. Both income and 
human poverty need to be addressed simultaneously in poverty alleviation 
programs in the future. The provision of social security for the urban poor, the 
elderly, and migrants from rural areas is another challenging issue that has 
emerged out of the social and economic transition following reforms. 

The Chinese government is strongly committed to poverty reduction, as 
revealed in official documents such as the 8-7 Plan and the more recent White 
Paper on Poverty Alleviation. The strategies adopted by the Chinese govern-
ment range from setting up special poverty alleviation offices at different gov-
ernmental levels and well-funded national antipoverty programs to the imple-
mentation of multidimensional, multiministerial poverty alleviation schemes. 
However, the past poverty alleviation efforts have not been without problems 
affecting the efficiency of use of poverty funds. These problems are reviewed 
in the following sections. 

Targeting Poverty 

Poverty targeting in China has gone through a number of major shifts in the past 
20 years. Since the early 1980s, the poverty policy has shifted in emphasis from 
household to enterprise and from agriculture to industry. Unfortunately, many 
loans were given to TVEs or county-owned enterprises, which increased the lo-
cal revenue base for local governments but did not greatly benefit poor house-
holds. China's poverty alleviation efforts are now intensively targeting those 
poor areas based on the nationally designated 592 poorest counties. However, 
the poor counties and villages selected for the poverty programs missed some 
of the poor and even some of the very poor. Although the 1994 redesignation 
rectified part of the problem, many beneficiaries were still left out, and the 
targeting criteria adopted were not satisfactory because many of the urban poor 
and the poor in nonpoor areas were not considered. 

Building Institutional and Human Capacity 

Why the poor remain poor relates to a complex set of factors, but poor com-
munities generally lack community development, healthy functional institutions, 
and natural and human capital resources. The shift in focus from welfare funds 
to economic and human development reflects the government's recognition of 
the importance of capacity building in poverty alleviation. However, limited ef-
forts have been made to carry out comprehensive antipoverty programs that not 
only provide financial support to vulnerable areas but also help the local com-
munity to improve institutional arrangements and empower human capital. 
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Rural education and rural educational conditions have been left far behind 
their urban counterparts. Given the fact that investment in rural education has 
yielded by far the highest returns in terms of both rural economic growth and 
poverty alleviation, rural education should be placed at the top of the govern-
ment's investment priority list. 

Fostering Stakeholder Participation 

Poverty alleviation programs should be designed according to the needs of the 
poor, because involving and mobilizing them would make the schemes more 
effective. To this end, a participatory approach is most effective. In the past, 
most of China's poverty alleviation programs were implemented using a top-
down approach, and, as a result, the poor were usually passive players and 
achievements consequently limited. 

Nongovernmental organizations (NGOs) also have an important role to 
play in the poverty alleviation effort. Compared with government antipoverty 
agencies, NGOs can do better in terms of reaching the grassroots, largeting, in-
novating, and achieving depth as well as breadth of reform. Qu (2002) quotes 
a research finding that during the period of the 8-7 Plan, NGO efforts accounted 
for 20-35 percent of poverty reduction (measured as the proportion of total an-
tipoverty inputs from NGOs). Only 47 percent of the government poverty loans 
reached poor rural households, and the loan repayment rate was 50 percent, 
while more than 90 percent of poverty loans managed by NGOs were repaid. 
By 1998, there were a total of 165,000 NGOs in China, with 21 percent of them 
working in poverty alleviation and rural development. However, the NGOs are 
faced with financial constraints as well as heavy dependence on the govern-
ment. These issues need to be addressed for them to contribute fully to poverty 
reduction. 

Providing Social Services for the Rural Poor and Migrants 

An issue long discussed is that Chinese farmers have been suffering from dis-
criminatory social services in such areas as healthcare, housing benefits, edu-
cation, and so on. One of the positive features of the old collective system was 
that rural residents could at least enjoy collective medical services. However, 
there has been a reversal in this trend since the early 1990s, partially indicating 
the deterioration of basic public health services. In a recent empirical study, 
Zhang (2003), using data collected in six nationally designated pcor counties, 
found that nutrition and health status affect the productivity of poor rural house-
holds significantly. This implies that, given the vital role played by investments 
in nutrition and health for poverty alleviation, the government should step up 
funding in these areas to pursue further poverty reduction. 

Poverty in the countryside is associated with poor access to information, 
technology, extension, and infrastructure. Investment in social services has 
proved a high-return activity and an effective measure for reduc ng poverty. 
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Therefore, antipoverty plans need to pay greater attention to providing social 
services in rural areas. 

Migration also helps in alleviating rural poverty. However, given the cur-
rent employment and welfare systems in China, it is difficult for rural people to 
permanently reside in urban areas. Nonetheless, many rural people go to work 
in cities and urban areas, and the lack of adequate support systems makes their 
lives more difficult than are those of urban residents. The welfare of rural mi-
grant workers needs to be addressed. 

Recognizing the Dynamic Linkages between Poverty and the Environment 

The relationship between poverty and environment is increasingly gaining recog-
nition at both policy and community levels and is particularly relevant to the 
present situation in rural China. The clusters of poor people are closely linked 
to a depleted or resource-poor natural environment. Observers have conceptu-
alized the link between rural poverty and environment as a downward spiral 
associated with population growth and inadequate resource management. A l -
ternatively, the economic marginalization of the poor is seen as leading to their 
migration to even more environmentally fragile lands. This simplistic model has 
sometimes led to policies that reduce poverty at the expense of the environment, 
or vice versa (UNDP and EU 1999). This also poses challenges to the govern-
ment on how to deal with the "critical triangle" of development objectives: how 
to promote agricultural growth, take care of poor people in rural and resource-
poor areas, and ensure the sustainable use of natural resources at the same time 
(Vosti and Reardon 1997). 

Although the Chinese government has come to view poverty alleviation as 
one of its major policy priorities, environmental protection is another parallel 
goal. China, with support from international organizations, has worked hard to 
tackle environmental problems in the past by making heavy investments in pro-
grams such as soil and water conservation and terracing projects as well as 
through legislation and institutional empowerment (e.g., upgrading the Envi-
ronmental Protection Bureau). Significant achievements have been made, but 
China is still facing obvious and serious challenges of environmental decay such 
as land degradation, desertification, soil erosion, deforestation, water shortage 
and pollution, loss of biodiversity, and so on. Deforestation and grassland 
degradation are at present regarded as the most significant and serious envi-
ronmental problems in China. These can be the consequences of economic de-
velopment and may ultimately threaten the livelihood of people who live in a 
fragile environment and are heavily dependent on natural resources. 

With the recognition of the importance of the linkages between poverty 
and environment, many government initiatives, such as the Great Western De-
velopment Program and the New Rural Poverty Reduction and Development 
Plan, have connected environmental protection and poverty alleviation as twin 
policy objectives. Other large operations of this type, such as the newly launched 
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program under the PRC-GEF-ADB (People's Republic of China, < jlobal Envi-
ronmental Facility, and Asian Development Bank) partnership or land degra-
dation in dryland ecosystems, are under way through domestic and: nternational 
efforts. 

Moderating the Negative Impacts of WTO Accession 

China's accession to the WTO is set to have huge impacts on China's economy, 
especially the rural economy and the rural poor (Zhu 2002b). In rural China, 
the primary livelihood of many poverty-stricken households hinge? on agricul-
ture, one of the sectors that wi l l bear the negative impacts associated with 
China's accession to the WTO. Given that agricultural production by poor farm-
ers is still at a subsistence rather than a commercial level, it is less likely that 
these farmers could escape poverty by improving their farming conditions. Pre-
vious studies have already shown that being underemployed or employed with 
meager payment is one of the major factors that leads to or aggravates poverty 
in rural China. In these circumstances, governments at both central and local 
levels should simultaneously integrate antipoverty and employment promotion 
into their policy formation, and the latter should be given the highest priority 
in China's new 10-year antipoverty strategic plan. I f the government wishes to 
promote the employment of poor rural laborers, efforts must be made to help 
build human capital by providing education, healthcare, and nourishment as 
well as financial resources to improve labor mobility. 

It cannot be denied that agricultural extension or training projects in gov-
ernment antipoverty programs help to build the human capital of the rural poor 
in the project sites. However, the technological assistance provided by these 
programs is usually too crop- or livestock-specific to enable timely and ade-
quate adaptation to the changing market. Thus, a fundamental way to help the 
rural poor in the long run would be to provide them not only with technical 
knowledge but also with broader skills in reading, interpreting, and responding 
to the changes in markets. 

Compared to education and labor mobility, the importance of health has 
been neglected. Zhu (Chapter 5) quotes an unpublished report by the Ministry 
of Health, which points out that in 1998, nearly 22 percent of rural households 
plunged abruptly into poverty because of illness or injuries of household mem-
bers. She also quotes Dreze and Sen (1989), who say that the rapid economic 
growth recorded by China since reform could be attributed, to a large extent, to 
the progress that had been made in basic education and health services prior to 
reform. 

Concluding Remarks 

It is still too early to assess the impact of the new poverty alleviation policies, 
but the multiscale and multidimensional nature of poverty has been recognized 
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and well understood, as reflected in the approaches adopted during the current 
stage of policymaking. Although China still has a long way to go to alleviate its 
remaining poverty, it can continue to make an important contribution to the 
world by providing positive examples of poverty reduction combined with sus-
tainable development. 
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Poverty alleviation has been one of the guiding principles of the Indian plan-
ning process, and the country has done reasonably well in reducing poverty in 
the past three decades. The vital role of economic growth in providing more 
employment and income avenues to the population is unquestionable. Equally 
important is the role played by direct antipoverty programs in the process of 
poverty alleviation. 

The success of Indian antipoverty policies is reflected in the decline of the 
combined rural and urban poverty ratio from 54.9 percent in 1973-74 to 27.5 per-
cent in 2004-5 (Table 21.1).1 Specifically, rural poverty declined from 56.5 
percent to 28.3 percent. In the postreform period, rural poverty declined from 
37.3 percent in 1993-94 to 28.3 percent in 2004-5. In absolute terms, the number 
of rural poor declined from about 244 million in 1993-94 to 221 million in 2004-5. 
Despite this noteworthy performance, as of2004-5, India was still heme to nearly 
302 million poor (221 million rural poor and 81 million urban poor). 

The existing literature shows that variables such as agricultural output, in-
flation rates, relative food prices, nonagricultural employment, gavernment's 
development expenditure, infrastructure, and human development are impor-
tant determinants of rural poverty (Datt and Ravallion 1997). The importance 
of these factors, however, varied over different periods; green revolution-led 
agricultural growth emerged as the major factor leading to poverty decline in 
the 1970s, whereas rural nonfarm employment and public expend: hire in rural 
areas, including antipoverty programs, were key factors in the 1980s (Sen 1996). 
The higher rate of economic growth was the major determinant o:? poverty re-
duction in the 1990s. 

Direct antipoverty programs such as self-employment and wage employ-
ment programs provided by central and state governments have been partly 
responsible for the decrease in poverty in India. The central government, in par-

1. We have not included the poverty ratio for 1999-2000, as the data are not strictly com-
parable with those from other NSS rounds. 

2. Deaton and Dreze (2002) provide alternative estimates of poverty ratios. According to 
them, the rate of decline in poverty was similar in the 1990s to that in the 1980s. 

440 
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TABLE 21.1 Official estimates of the incidence of poverty in India, 1973-74 to 
2004-5 

Poverty ratio (percent) Number of poor (million) 

Year Rural Urban Combined Rural Urban Combined 

1973-74 56.45 49.0 54.9 261.3 60.0 321.3 
1977-78 53.1 45.2 51.3 264.3 64.6 328.9 
1983 45.7 40.8 44.5 252.0 70.9 322.9 
1987-88 39.1 38.2 38.9 231.9 75.2 307.1 
1993-94 37.3 32.4 36.0 244.0 76.3 320.3 
2004-5 28.3 25.7 27.5 220.9 80.8 301.7 

SOURCES : India, Ministry of Finance, Economic Survey, 2002-3, for the period 1973-74 to 1993-
94; India, Planning Commission (2007). 

ticular, has been spending a lot of money on its own programs, reaching 1 per-
cent of the GDP in the late 1990s. Considerable amounts also came from banks 
in the form of credit and loans. 

The objective of this chapter is to review India's experience with anti-
poverty programs and highlight its lessons to help shape a more effective strat-
egy for poverty reduction. We begin with an overview of direct antipoverty pro-
grams. The second section assesses the effectiveness of these schemes and 
presents the results of an applied general equilibrium model on side-effects, 
opportunity costs, and dynamic consequences of antipoverty plans under alter-
native policy scenarios. The next section discusses the lessons learned and 
strategies needed to design poverty reduction programs more effectively, and it 
is followed by some concluding remarks. 

Overview of the Major Direct Antipoverty Programs 

The Evolution of the Approach Used 

PRE-1970. The first antipoverty initiative after India achieved indepen-
dence in 1947 was the Community Development Program, started in 1952 to 
promote integrated development with the cooperation of the people and the 
convergence of technical knowledge in various fields at the local level. Another 
initiative was the abolition of intermediary institutions and systems of land-
holding such as Zamindari, Jagirdari, and so on. This effort was followed by 
attempts to put in place a comprehensive policy of land reforms. The third ini-
tiative was the emphasis during the third five-year plan (1960-65) on foodgrain 
production through the introduction of new technology, which led to the agri-
cultural production boom known as the green revolution, which lasted from the 
mid-1960s until the end of the 1980s. Although the achievements of many of 
these efforts were significant, the final impact of these initiatives on poverty was 
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far from satisfactory. For instance, despite the abolition of intermediary systems 
of land tenure, land reform is still an ongoing process and has not yielded the 
desired results in terms of either growth or social justice. Even the success of 
the green revolution was limited to specific areas and crops. 

T H E 1970s. During this period there was a general rethinking of the poli-
cies and approaches that are effective in fighting poverty. The need for a direct 
approach to targeting the poor, as opposed to indirect benefits through agricul-
tural growth and institutional reforms, was finally realized durir.g the fourth 
five-year plan (1969-74). The 1970s were a significant decade in this context, 
because many new programs were tried in rural areas, including the Rural Work 
Programs (RWP), the Drought Prone Areas Program, the Desert Development 
Programs, and programs for small and marginal farmers (e.g., those of the Small 
Farmers Development Agency, the Marginal Farmers and Agricultural Laborers 
Agency, etc.). 

T H E 1980s. Since the 1980s there has been a proliferation of centrally 
sponsored poverty alleviation programs, with allocations increasing in every 
five-year plan. Self-employment and wage employment programs, such as the 
Integrated Rural Development Program, the National Rural Employment Pro-
grams, and the Rural Landless Employment Generation Program, were intro-
duced. And the Public Distribution System (PDS) and nutrition projn'ams spread 
to rural areas. 

T H E 1990s: T H E R E F O R M P E R I O D . With the introduction of economic 
liberalization policies in 1991-92, the role of safety nets in poverty alleviation 
became much more important. Until that time, the PDS was considered the 
largest safety net to mitigate any adverse impact on the poor due to stabiliza-
tion and structural adjustment policies. Large amounts of funds had also been 
allocated for wage employment programs. 

But since the mid-1990s, there has been more emphasis on human devel-
opment and physical infrastructure. The importance of health and education, 
roads, communications, electricity, and housing in raising the living standard 
of the poor was recognized, particularly in the latter half of the 1990s, and the 
traditional antipoverty programs received much less attention in the central 
budgets during 1998-2001 (see Appendix 21A for more information on cur-
rent antipoverty schemes). Conversely, expenditures on infrastructure, including 
roads, increased significantly in the late 1990s (Fan, Hazell, and Thorat 1999). 

The Scope and Magnitude of the Programs 

The major programs for the poor and vulnerable groups in India over the past 
two decades can be broadly divided into the categories covered in the follow-
ing four subsections. 

S E L F - E M P L O Y M E N T P R O G R A M S . In such programs, the focus: s on the pro-
vision of productive assets to households in the target group or on Ihe provision 
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of credit meant to finance the purchase of such assets. These programs could 
also have a third focus, that is, training and skill creation schemes, which would 
improve a household's ability to generate self-employment subsequently. Credit 
provides the financial resources necessary to complement the labor resources 
of the poor for undertaking a variety of productive activities. Microcredit, one 
of the main programs among self-employment schemes, often has the dual ob-
jective of alleviating poverty and empowering poor women. 

The Integrated Rural Development Program (IRDP) was the first major self-
employment program started in the late 1970s; it was first started as a pilot proj-
ect and then was applied nationwide in 1980. The program aimed at providing 
assistance to beneficiaries in the form of bank credit and government subsidies 
to help them in acquiring sustainable income-generating assets. The target 
group of the program consisted of families below the poverty line in rural areas, 
including the landless, small and marginal farmers, agricultural laborers, rural 
artisans, and so on. 

In order to strengthen the IRDP, there were a few allied subprograms. 
Training of Rural Youth for Self-Employment (TRYSEM), established in 1979, 
was intended to take care of the training requirement of the people who were 
selected and assisted under the IRDP. Focusing on poor rural women, the Devel-
opment of Women and Children in Rural Areas (DWCRA) scheme was started 
in 1982-83. 

In terms of achievements, more than 54 million families had benefited 
under the IRDP as of March 1999 since the inception of the program. The to-
tal credit mobilized during this period was Rs. 22.5 billion, and the total invest-
ment, including subsidies, was Rs. 33.9 billion. Similarly, under TRYSEM 4.6 
million youths had been trained from 1980-81 to 1998-99. A total of 273,000 
groups with 4.1 million women members were formed under the DWCRA 
scheme from 1982-83 to 1998-99, with expenditures of up to Rs. 4,225 million. 

A committee constituted by the Planning Commission reviewed the IRDP 
and its subprograms along with wage employment programs in 1997. It rec-
ommended a single self-employment program for the rural poor and suggested 
that efforts be made to move away from individual beneficiary approaches, with 
an expressed preference for group activities and a cluster approach. Swarna-
jayanti Gram Swarozgar Yojana was accordingly launched in April 1999 as a 
single self-employment program in place of the earlier programs (for more on 
this program see Appendix 21 A). 

WAGE EMPLOYMENT PROGRAMS. India has a long experience of experi-
menting with labor-intensive public works. After it achieved independence 
in 1947, many central government-sponsored schemes were launched, begin-
ning with the Rural Manpower program in 1960. The Employment Guarantee 
Scheme (EGS) of Maharashtra has received acclaim from several sources and 
is a particularly interesting example because of its unprecedented feature of 
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guaranteed rural employment, which made it a model for other sta :es in India.3 

At the national level, Jawahar Rojgar Yojana (JRY) and the Employment As-
surance Scheme (EAS) are the important programs in rural areas.4 In imple-
menting JRY, an important role was enviaged for the panchayats (local coun-
cils), with funds given directly to them. 

In terms of persondays of employment created, India's rural public works 
programs are the largest in the world. JRY, which has a significant share in 
total social sector expenditures, reached around 1 billion persondays in recent 
years. Around Rs. 350 billion were spent on JRY from 1989-90 to 2000-2001, 
and it was restructured in 1999 and renamed Jawahar Gram Samridhi Yojana 
(JGSY). 

T H E PUBLIC DISTRIBUTION S Y S T E M AND NUTRITION PROGRAMS . The PDS 

is a significant instrument for improving food security at the household level in 
India. It ensures the availability of essential commodities such as rice, wheat, 
edible oils, and kerosene at below-market prices through a network of outlets 
or fair price shops. The origins of the Indian PDS can be traced back to the Sec-
ond World War and the Bengal Famine of 1943, when the colonial government 
felt the need to develop a food policy for the country. Over the years the sys-
tem expanded enormously in terms of area covered, volume of foodgrains han-
dled, and costs involved. With a network of more than 462,000 fair price shops 
distributing commodities worth more than Rs. 300 billion annually to about 160 
million families, the PDS in India is perhaps the largest distribution network of 
its kind in the world. 

Interestingly, the PDS was actually launched as an instrument of price 
stabilization and operated as one for the first few decades. Until th ; late 1970s, 
the PDS was mainly restricted to urban areas and food-deficient regions. The 
main emphasis was on price stabilization and providing an alternative channel 
for private trade. Since the sixth five-year plan (1980-85), howevei, the welfare 
aspect of the PDS has gained importance. Coverage under the PDS spread to 
rural areas in many states in the 1980s. The access to the system was universal 
until 1997, when the government decided to rationalize and restrucmre the PDS 
into the Targeted PDS (TPDS) and issued special cards to families below the pov-
erty line (BPL). A separate higher issue price was fixed for people above the 
poverty line (APL). In 1999, the BPL ration cards numbered 73 million while 
there were 118.6 million APL cards. Until the introduction of the TPDS, the 
criteria for allocations were not explicitly stated, and a series of considerations, 
including the historical allocation patterns, foodgrain availability, and prices 
in various states, determined the statewise allocations of grains by the gov-

3. The EGS is commended by the United Nations Development Program's Human Devel-
opment Report (1993) as one of the largest public works programs in the developing world. 

4. The National Rural Employment Program and the Rural Landless Employment Guaran-
tee Program were in operation in the 1980s. 
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eminent from the central pool. There was no correlation between incidence of 
poverty and allocation and off-take of grains until the introduction of the 
TPDS. 

Apart from poverty, malnutrition among children and women is severe in 
India. The Integrated Child Development Services (ICDS), initiated in 1975, is 
the main system for providing nutrition to children under six years of age and 
to pregnant and lactating women and is perhaps the largest of all food supple-
mentation programs in the world. 

Since 1990-91, the ICDS has used World Bank assistance to expand in se-
lected states.5 The ICDS is a centrally sponsored endeavor in which the center 
bears the cost of maintaining the infrastructure, while the states fund the ex-
penditures on the food component. The central government expenditure on the 
expanded scheme increased from Rs. 15.4 million in 1975-76 to Rs. 10,000 
million in 2000-2001. 

SOCIAL SECURITY PROGRAMS. The National Social Assistance Program 
(NSAP), introduced in 1995, was the first-ever social security system in India. 
It represents a significant step toward the fulfillment of the Directive Principles 
in Articles 41 and 42 of the Constitution. It introduced a National Policy for 
Social Assistance to provide for poor households in the case of old age, death 
of the primary breadwinner, and maternity. The program accordingly had three 
components, namely the National Old Age Pension Scheme (NOAPS), the Na-
tional Family Benefit Scheme (NFBS), and the National Maternity Benefit 
Scheme (NMBS). 

The NSAP supplements the efforts of state governments to ensure mini-
mum national levels of well-being. The central assistance is not meant to dis-
place the states' own expenditures on social protection schemes. 

GENDER-SPECIFIC PROGRAMS. Gender inequality does not automatically 
decline with the progress of economic growth, as is clear from the Gender Re-
lated Development Index and Gender Empowerment Measures used in the 
United Nations Development Program's Human Development Reports. Even 
when economic growth has a positive influence on the status of women, for 
instance, by expanding female employment opportunities or literacy rates, this 
impact tends to be slow and indirect. Therefore, devising and implementing 
gender-specific antipoverty programs are necessary to bring about radical and 
rapid social change. 

The major gender-specific antipoverty programs in India include (1) Sup-
port to Training and Employment, launched in 1987 to upgrade the skills of 
poor and assetless women with a view to securing employment on a sustainable 

5. WB-ICDS Project I (1991-97) covered 301 projects in the states of Andhra Pradesh and 
Orissa, while WB-ICDS Project I I (1997-2002) covered 454 projects in Bihar and Madhya 
Pradesh. WB-ICDS Project I I I (1998-2004) started 461 projects inAndhra Pradesh, Kerala, Madhya 
Pradesh, Maharashtra, Rajasthan, and Uttar Pradesh. 
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basis in traditional sectors; (2) Training-cum-Employment-cum-Production Cen-
ters, particularly funded by the Norwegian Agency for International Development 
Cooperation to train women with a view to securing employment on a sustain-
able basis in nontraditional trade production; (3) the Socio-Economic Program 
implemented by the Central Social Welfare Board to provide work and wages 
to needy women such as widows and the destitute, deserted, and handicapped; 
(4) Condensed Courses of Education and Vocational Training, for adult women 
who discontinued their studies; (5) Balika Samridhi Yojana, to encourage the 
enrollment and retention of girls in schools; (6) the Rashtriya Maiila Kosh, to 
meet the credit needs of poor women, and Mahila Samridhi Yojana (MSY), 
which aims to promote saving habits among women; (7) Indira Mahila Yojana, 
for empowerment of women, with which MSY has merged; and (8) the ICDS 
discussed earlier. The most ambitious and nationwide development program 
undertaken for women's development is the DWCRA scheme discussed earlier. 

The Effectiveness of Antipoverty Programs 

This section looks at the effectiveness of some of the major antipoverty projects 
in terms of their impact on the poor, their targeting, and their cost-effectiveness. 

The Self-Employment Program: The IRDP 

The results of the last (1996) evaluation revealed that 14.8 percent of the ben-
eficiaries assisted under the IRDP would have crossed the revised poverty line 
of Rs. 11,000 at 1991-92 prices. It shows that in terms of crossing the poverty 
line, the program had limited impact. The recovery performance was also poor, 
at 41 percent as of March 1996. The program had a negative impact on the 
health of the financial institutions due to the increasing proportion of non-
performing assets and defaults in loan repayments. 

Researchers, scholars, various national institutions, and intenational or-
ganizations have extensively evaluated the IRDP. According to Dreze (1990), 
"(1) even i f IRDP were flawlessly implemented, we could not expect this pro-
gram to bring about the kind of radical reduction of rural poverty in India that 
is often claimed or expected to be produced; (2) in large parts of India (with 
some important exceptions such as West Bengal) the selection of IRDP benefi-
ciaries is at best indiscriminate and at worst biased against the poor; and (3) we 
have no solid evidence on the actual effects that IRDP has on the living stan-
dards of the participating households." Instead of the IRDP, Dreze advocates a 
serious program of employment generation, preferably in the form of an em-
ployment guarantee scheme with legal status. 

Leakages, misappropriation of funds, violation of program guidelines, 
selection of the nonpoor as target groups, absence of proper maintenance of 
accounts, and poor quality of assets are some of the problems menti aned by var-
ious studies regarding the IRDP. 
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Wage Employment Programs 

EMPLOYMENT AND INCOME BENEFITS . The latest concurrent evaluation 

of JRY relating to the year 1993-94 found that JRY workers received, on aver-
age, 11.06 days of employment frompanchayat JRY works during the reference 
period, the 30 days preceding the date of the survey (or 133 days per year). In 
some poorer states, such as Madhya Pradesh and Orissa, JRY workers received 
fewer than 10 days per month. 

According to the evaluation, the average daily wage rate was Rs. 33.36 
(Rs. 30.54 cash + Rs. 2.82 in foodgrains). On average, a JRY worker at the 
all-India level earned Rs. 369 during the 30 days preceding the date of the sur-
vey. Because the poverty line was an income of Rs. 917 per month per family, 
a JRY worker earned, on average, 40 percent of the poverty line threshold. Thus, 
JRY seems to be contributing substantial income to the families working under 
the scheme. 

JRY TARGETING . The concurrent evaluation for 1993-94 shows that 82 
percent of the JRY workers had an annual family income of less than the re-
vised poverty line. Therefore, for the most part, the workers who were provided 
employment belonged to the poorer segments of the population, although there 
were significant variations in the coverage of the poor under the JRY across 
states. The Indian experience also shows that the public works programs are 
more useful during drought years. For instance, the incidence of poverty did not 
increase in a drought year like 1987-88 mainly because of the purchasing power 
created by the massive employment programs in the drought-affected states (e.g., 
Gujarat and Rajasthan). 

The Impact of the Employment Guarantee Scheme on Poverty 

An evaluation of the EGS in Maharashtra shows that the program reduced un-
employment in the state; increased the incomes of many participating house-
holds, acted as an insurance mechanism, had an impact on agricultural growth 
and wages, made the rural poor a political force, and had considerable impact 
on the empowerment of women (Dev 1996). Although it must be noted that the 
EGS alone cannot lead to poverty alleviation, and it may not have a significant 
impact on poverty in terms of headcount ratio, it nevertheless positively impacts 
the intensity of poverty, with the result that the gap between the extremely poor 
and the poor has been narrowing in recent times. 

The Contribution of the JRY and the EAS to Rural Employment 

Since both the JRY and the EAS are major programs that provide rural em-
ployment, it is useful to consider their contribution to rural employment cre-
ation by examining the two schemes together. The total employment generated 
by these two programs in 1998-99 benefited 4.4 million people. Given that the 
size of the total labor force is over 300 million and assuming that the segment 
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of the rural poor is about 30 percent of the rural labor force, these employment 
schemes touch about 4.5 percent of the rural workforce. This is s i l l small, but 
considering the scale of unemployment in rural areas (around 7 percent), it can 
make a significant difference. One can therefore conclude that the schemes do 
help to contain the level of unemployment in a significant way. 

The PDS and Nutrition Programs 

T H E PDS. The PDS has been effective during severe drought years, such 
as 1979-80 and 1987-88 (Tendulkar and Jain 1993), and in transferring food-
grains from surplus regions to a few deficit ones such as the state of Kerala. But 
the present system of public distribution has many problems: (1) it is benefit-
ing the poor only marginally (Parikh 1994), (2) in some areas the poor have 
to pay higher market prices in the presence of the PDS (Radhakrishna and In-
drakant 1987), (3) there has been a considerable decline in the consumer share 
in food subsidies due to the high costs of procurement and carrying costs, and 
(4) there are leakages to the open market (Ahluwalia 1993) and inefficiency in 
the Food Corporation of India (India, Ministry of Industry, 1991). A study con-
ducted by Tata Economic Consultancy Services also found that there has been 
significant diversion of PDS commodities from the system. 

The overall impact of the PDS on the poor seems to be less tian assumed. 
According to Parikh (1994), "The cost effectiveness of reaching t ie poorest 20 
percent of households through PDS cereals is very small. For every rupee spent 
less than 22 paise reach the poor in all states, except in Goa, Daman and Diu 
where 28 paise reach the poor. This is not to suggest that PDS doss not benefit 
the poor at all, but only to emphasize that this support is provided at high cost." 
A study by Radhakrishna, Indrakant, and Ravi (1997) concludes that the "po-
tential benefits from the PDS to the poor could not be realized cost-effectively 
due to weak targeting and leakages. The cost of income transfer was high mainly 
because the program was open-ended and never targeted." The study also says 
that approaches other than quantity rationing, including self-targeting and food 
stamps, need to be considered in order to deliver food transfers to the needy 
in a cost-effective manner (Ramaswamy 2002). Poor states have not benefited 
much, and the relationship between poverty and PDS off-take is weak across 
most states. 

The income gains through the PDS formed about 0.7 percent of the total 
monthly per capita expenditure in rural areas and 0.5 percent in urban areas 
at the all-India level in 1999-2000 (Dev et al. 2004). As compared to 1986-87, 
the income gain of the rural poor in 1999-2000 had more than doubled (1.98 
percent over 0.97 percent), which means that there was an improvement in re-
turns to the rural poor from the PDS between the mid-1980s and Ihe late 1990s 
(Dev et al. 2004). On the other hand, there was a marginal reduc ion in the in-
come gain of the urban poor, from 1.3 percent of monthly per capita consump-
tion in 1986-87 to 1.29 percent in 1999-2000. 



Antipoverty Programs in India 449 

At the all-India level, rural poverty decline due to income transfer was 0.61 
percent in 1986-87 (Dev et al. 2004). However, in 1999-2000 the decline in 
poverty was 1.27 percent. In other words, the PDS had a greater positive impact 
on rural poverty. This does not take away from the fact that the general impact 
of the PDS on poverty is much less in proportion to the large amount of the food 
subsidies given. 

T H E ICDS . The World Bank and the Indian government reviewed the 
ICDS program in 1997 and found that though ICDS services were much in de-
mand, there were problems in delivery, quality, and coordination. The program 
might be improving food security at the household level, but it has failed to 
effectively address the issue of prevention, detection, and management of under-
nourished children and mothers. It was also found that (1) eligible children in 
the 6- to 24-months age group and pregnant and lactating women did not go to 
the anganwadi, nor did they receive food supplements; (2) the available food 
was shared among 3- to 5-year-old children irrespective of their nutritional sta-
tus; (3) there was no focused attention on the management of severely under-
nourished children; (4) no attempt was made to provide ready mixes that could 
be given to 6- to 24-month-old children 3-4 times a day, nor did nutrition edu-
cation focus on meeting these children's needs; (5) the childcare education of 
mothers was pOor or nonexistent; and (6) there were gaps in workers' training, 
supervision, and community support (India, Planning Commission, 2000). 

Social Security Programs 

Despite some initial troubles, the NSAP has proved a popular program. In 2000-
2001, Rs. 4.8 billion was spent on the NOAPS (the old-age pension scheme), 
and Rs. 2.0 billion was spent on the NFBS (the family benefit scheme). Around 
5.1 million people benefited from the NOAPS in the same year. 

The NSAP was evaluated by the Operations Research Group three years 
after its implementation. The study was taken up in eight states (Andhra Pradesh, 
Bihar, Gujarat, Kerala, Madhya Pradesh, Maharashtra, Orissa, and West Ben-
gal). It revealed low levels of physical achievement for all three schemes in 
the first two years of implementation. However, in the third year, achievement 
under the NOAPS had surpassed the targets in most of the states, whereas 
achievement under both the NFBS and the NMBS (targeting needy mothers) 
continued to be low. The program appeared to have been well targeted, largely 
reaching scheduled castes or scheduled tribes and women. The coverage of 
women was found to be 40- 60 percent in the NOAPS and 40-50 percent in the 
NFBS. Lack of awareness about the program and a complicated, bureaucratic 
registration procedure are major problems. The evaluation revealed that the use 
of benefits in income-generating activities was negligible, and there had been 
cases of corruption in the implementation of the program. Most NMBS bene-
ficiaries reported having received the benefits only after delivering their babies. 
There is therefore a need to create awareness of the scheme among the target 
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segment so that claims wil l be made well in time. The procedures for all the 
schemes under the NSAP need to be simplified and made more transparent so 
that they are more beneficiary-friendly. 

Gender-Based Programs 

Among the programs for women, group-based microcredit programs such as 
the DWCRA scheme and self-help groups are doing well. It was found that 
these groups had a perceptible impact on empowerment and pover y alleviation, 
particularly in states such as Andhra Pradesh. The additional income accruing 
to the members from the activities undertaken under the DWCRA scheme 
varied, on average, between Rs. 10 and Rs. 30 per day. Though gender poverty 
did not decline significantly, food security improved marginally. These group-
based activities enabled the nearly poor to cross the poverty line. In many cases, 
the quality of employment improved as a result of shifts from wage employ-
ment to self-employment. Women took up nonfarm activities (i.e., in services 
and small businesses) and ventured into nontraditional tasks and enterprises. 
Further, there were noneconomic impacts of the groups on literacy, health, 
housing, and empowerment, with moderate improvement in the role of women 
in family decisionmaking. Some of the participants contested local elections. 
However, the participation of the poorest of the poor in the existing self-help 
groups remained low. 

The Targeting and Cost-Effectiveness of Some Antipoverty Programs 

TARGETING . The main objective of poverty alleviation programs is to di-
rectly help the poor to improve their economic and social conditions. It has been 
shown that self-targeting schemes such as rural public works score better than 
income-based targeting (Ravallion and Dart 1995). A comparison of public works 
programs and the IRDP (self-employment program) in Maharashtra suggests 
that public works are much better targeted, while income-based measures do 
not ensure better targeting. 

In recent years, comparisons have been made between the EGS and the 
PDS (Table 21.2). Although transfer efficiency is higher under the PDS than in 
the EGS, the benefit-cost ratio in the PDS is probably only half that in the em-
ployment programs because of better targeting in employment pre grams. How-
ever, the coverage is much wider under the PDS (Dev 1996), while employment 
programs are expected to be better targeted at the nonpoor than is the PDS. The 
EGS is also considered superior to the PDS in view of its secondary benefits, 
such as asset creation, an increase in agricultural wages, and serving as an 
insurance mechanism against unemployment during slack agriciltural season 
(Parikh 1994). 

Regarding credit-based self-employment programs, group lending is more 
successful in targeting than individual lending. In general, the government-run 
programs are less successful in targeting compared to NGO- and community-
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TABLE 21.2 Comparison of the cost-effectiveness of India's Employment Guarantee 
Schemes and Public Distribution System (percent) 

EGS PDS 

1. Budgetary cost 100a 100b 

2. Overheads 50c 37d 

3. Leakages 10e 35f 

4. Gross benefit (1 - 2 - 3 ) 8 40 28 
5. Participation cost 16h Neg1 

6. Net benefit (4 - 5y (i.e., transfer efficiency) 24 28 
7. Targeting efficiency (coverage of poor) 0.9 0.4 
8. Final transfer to poor (6 x 7) k (benefit-cost ratio) 21.6 11.2 

SOURCE : Adopted from Guhan (1994). 

"Aggregate cost of creating one personday of employment. 
bCost of food subsidy. 

"Administrative overhead and nonlabor expenditures. 

distr ibution overhead, such as freight, storage, other costs, and interest, with 57 percent of 65 per-
cent reaching consumers. 

"Underpayment of wages. 
fLost in transit and at point of sale. 
gBudgetary cost minus overheads minus leakages. 
hForgone earnings. 

'Negligible, assuming that forgone earnings are not significant due to waiting time and costs of 

transport to retail shops. 

JGross benefit minus participation cost. 
kNet benefit times targeting efficiency. 

based programs. Targeting by age, gender, and other vulnerabilities (e.g., as is 
done in nutrition programs, programs for children and women, and programs 
for the elderly, widows, and the handicapped) is also successful in identifying 
targeted groups. Decentralized programs (e.g., those provided through pan-
chayats) are also more effective in targeting compared to centralized programs. 
Maternal and child nutrition schemes appear to be better targeted than most 
other programs, presumably because targeting women and children requires 
less administrative effort. 

FINANCIAL VIABILITY AND COST-EFFECTIVENESS . As a result of govern-

ment budget cuts, there has been more emphasis on the cost-effectiveness and 
self-sufficiency of funds. Programs with budgetary support are not sustainable 
over the longer run, and even i f they are sustained, the opportunity costs of those 
funds could be quite high. A comparison of some antipoverty programs in In-
dia shows that employment programs fare better than food transfer programs in 
terms of cost-effectiveness (Table 21.3). 



452 Kirit Parikh, S. Mahendra Dev, andAbusaleh Shariff 

TABLE 21.3 Cost per rupee of income transferred 
by various antipoverty programs in India, 1993-94 

Scheme Rs. 

Andhra Rice Scheme 6.35 
Public Distribution System 5.37 
Jawahar RojgarYojana 2.28 
Maharashtra EGS 1.85 
Integrated Child Development Services 1.80 

SOURCES : Radhakrishna, Indrakant, and Ravi (1997) for PDS, 
Andhra Rice Scheme, and ICDS; Dev (1996) for JRY and EGS. 

The PDS and Andhra Rice Scheme emerge as very expensive, because it 
costs Rs. 5.37 and Rs. 6.35, respectively, to transfer Rs. 1 to the poor under these 
schemes. Employment programs such as the JRY and the EGS are better largely 
because of their potential for self-targeting. The ICDS is the least expensive of 
all in terms of cost per rupee of income transfer, thus implying that self-targeting 
under the ICDS is the most cost-effective of that among the schemes considered. 

The analysis in this section shows that public works wage employment 
programs such as the EGS, JRY, and EAS certainly appear to be more pro-poor 
than programs such as the IRDP and PDS. The PDS covers the maximum num-
ber of people but at a high cost. A comparison of the impact of the PDS on the 
poor over time shows that the income gain and poverty impact in rural areas 
improved in 1999-2000 over 1986-87, but the impact on poverty was still mar-
ginal relative to the funds spent on the program. 

Counter/actuals Using an Applied General Equilibrium Model 

While most antipoverty programs benefit some of the poor, with each we are 
left with the question of how cost-effective the particular program is. Would the 
poor have been better off i f the money spent had been dropped from a helicop-
ter as the goods offered by relief operations are? This is a serious issue, because 
most antipoverty programs have legitimate and unavoidable implementation 
costs. Leakages and inefficiency increase these costs. Further, targeting the 
benefits only to the poor is often difficult and involves large transaction costs. 
Thus, one also needs to examine the cost-effectiveness of alternative anti-
poverty programs. Could the money have been spent differently to give more 
benefit to the poor? There is also the question of the side-effects c f policies: for 
instance, i f food prices are raised, poor farmers may benefit, but fie urban poor 
may lose. I f the government distributes free food by importing it, food prices 
would fall and consumers would gain, but poor farmers could get hurt. Equally 
important are the long-term or dynamic consequences of a policy. An anti-
poverty program competes with other uses of resources, and i f it reduces pub-
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lie investments it could lower the growth rate to the detriment of the future in-
comes of the poor. It is therefore important to examine the opportunity costs of 
resources used in antipoverty programs and their long-term consequences. 

We wil l use a general equilibrium model of India, with empirically esti-
mated parameters that are appropriate for examining such counterfactual ques-
tions. We wil l generate alternative policy scenarios and compare the results with 
those of a reference scenario to identify the policy impact. We examine three 
types of policy: (1) direct transfer of income in cash or in kind, (2) employment 
generation, and (3) pricing policies such as output price support. 

The model used is the Agriculture, Growth, and Redistribution of Income 
Model developed by Narayana, Parikh, and Srinivasan (1991). We wi l l not 
present the methodology and the tables relating to simulation results here,6 but 
instead give a summary of the results for the above policies. This model is not 
a forecasting model; all the scenarios including the reference scenario are 
counterfactual simulations. 

F R E E DISTRIBUTION OF FOOD . A massive redistributive program giving 
100 kg of wheat to households free of charge, financed through substantially 
higher taxes, results in a substantial reduction of 99 million persons in 2000 
from a reference level of 164 million in 1980 in the poorest class in rural areas 
(Parikh, Dev, and Shariff 2003). Their average energy intake and equivalent 
incomes improve as well. Such a redistributive program is welfare-improving 
even when it is financed without raising taxes, but it involves a substantial cost 
in terms of forgone investments and growth. 

EMPLOYMENT GENERATION. In the well-designed, -executed, and -targeted 
RWP (Rural Works Programs), not only do the rural poor improve their welfare 
substantially but the economy grows a little faster because of the additional in-
vestment through rural work, provided that the resources needed for the RWP 
are raised through additional taxation. However, the additional tax effort needed 
initially is substantial; in 1980 an additional 6 percent of GDP had to be raised 
as income taxes over the reference value of 2 percent. But with the economy 
growing, the additional tax effort required declined substantially and was re-
duced to around 1 percent of GDP by the year 2000 as opposed to the reference 
value of 7 percent. In this case, i f foreign aid in the form of grants is available 
for a limited period, poverty alleviation through the RWP can be initiated with-
out straining the fiscal capacity of the government. Without foreign aid and 
without a rise in taxes, a RWP financed through a reduction in investment could 
decrease real GDP in year 2000 by a marginal 4.6 percent relative to the refer-
ence run, while GDP is higher by 3.5 percent in the scenario with tax-financed 
RWP. Thus the sacrifice in growth is modest, while the favorable impact on the 
welfare of the poor is unchanged. Further social welfare comparison using the 

6. For these aspects of the model see Parikh, Dev, and Shariff (2003). 



454 Kirit Parikh, S. Mahendra Dev, and Abusaleh Shariff 

Bailey-Willig criterion (Parikh, Dev, and Shariff2003) shows that such a RWP 
(tax-funded) is superior to a free food policy that costs just as much.7 Finally, i f 
the investment component of the RWP is inefficient, and a 50 percent leakage 
occurs, the welfare of the poor is roughly halved compared to a well-designed, 
-executed, and -targeted RWP also financed by taxation. 

OUTPUT PRICE SUPPORT. The cross-sectional impact of the price hike in 
terms of distribution of the number of poor, income, and welfare is instructive. 
There is a significant population increase in the poorer classes, in both rural and 
urban areas. A Willig-Bailey comparison (Parikh, Dev, and Shariif2003) of the 
two (urban and rural) income distributions under the assumptions of Pareto 
principle, anonymity, and aversion to regressive transfers clearly indicates that 
with higher minimum support prices (MSPs) there is a significant worsening 
of the welfare of 80 percent of the population in rural areas and of all urban 
dwellers. Further, the welfare loss is in general larger for the urbm population 
than for the rural population across classes and over time. The welfare loss is 
in general regressive in the sense that the lower classes seem to lose more than 
the upper classes. Only the top 20 percent of the rural population experiences 
welfare increases in the third year. It should be emphasized that the rural pop-
ulation received part of their income from nonagricultural activilies. Thus, the 
decline in nonagricultural output adversely affects the income of the rural pop-
ulation, which to some extent neutralizes the gains from the increase in agri-
cultural prices. The top quintile of the rural population has a larggr marketable 
surplus of wheat and rice, and they also receive a relatively larger share of non-
agricultural income. 

To summarize, the counterfactual simulations show the following: 

• When untargeted income redistribution programs financed by raising taxes 
can be carried out without any transaction costs, they can ir crease aggre-
gate social welfare. Whether or not a significant increase h\ taxes is pos-
sible is a separate issue. 

• When such redistribution is financed by reducing investment, it involves 
significant costs in terms of forgone growth. Even then the welfare of the 
rural population improves. 

• An employment program is an attractive antipoverty program because it 
is self-targeting and leads to a substantially larger increase in the welfare 
of the poor relative to an untargeted income transfer, with comparable gov-

7. The Will ig and Bailey (1981) approach takes into account changes in bcth the population 
proportions and equivalent incomes across classes and allows comparison of alternative income 
distributions under the assumptions of the Pareto principle, as well as anonymity and aversion to 
regressive transfers. These authors compare the average per capita equivalent incomes of bo t tom^ 
percent of the population for all X from 0 to 100. When one policy scenario shows higher equiva-
lent incomes for all values of X, we can say that it represents a superior welfare s ituation. 
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eminent outlay. Employment programs are more efficient even when they 
involve leakages and generate worthless assets. 

• The policy of MSPs introduced to protect farm income can lead to a de-
crease in the welfare of the farmers themselves i f prices are set too high. 
This is an example of a perverse dynamic consequence of an antipoverty 
program. 

These counterfactual simulations demonstrate that the efficiency of anti-
poverty programs and their dynamic consequences matter. When these are 
neglected, antipoverty programs can even be antipoor. 

Lessons and Strategies to Increase the Effectiveness of 
Antipoverty Programs 

Some Lessons 

TARGETING . Successful targeting seems to be crucial for the success of 
the programs. One of the main problems of the PDS is leakage, while programs 
such as public works are relatively successful because of their self-targeting 
nature. The involvement of panchayats and civil society at the village level would 
help identify the right beneficiaries. 

IMPACT ON T H E SEVERITY OF POVERTY. Some of the poverty alleviation 

programs might not have allowed the poor to actually cross the poverty line, but 
they reduced the severity of poverty. 

ECONOMIC GROWTH AND T H E NEED FOR LINKAGES WITH SECTORAL PRO-

GRAMS . A low rate of growth of the economy, particularly in agriculture, can 
act as a constraint on the success of the programs. It is therefore necessary to 
recast the employment programs to make them more effective not only in meet-
ing the short-term objective of providing temporary work but also in building 
up the productive capacity of individuals or areas so that employment is on a 
more sustainable basis (Nayyar 1996). Public works programs should not be re-
lief programs (Hirway and Terhal 1994), but instead should create assets, which 
can provide sustainable, productive employment in the future. 

The most glaring weakness of the expenditures made every year in public 
works is that they are not conceived in the framework of an overall development 
plan of an area. Rao (1992) discusses the lack of integration of employment 
generation schemes such as JRY with development programs in India. Some 
novel experiments can also be tried for effective use of these programs at the 
local level. For instance, one can try public work schemes, such as those suc-
cessfully tried in Zimbabwe, in which government provides only the casual 
wage costs, requiring the community to mobilize its own resources for nonwage 
expenses. 

MINIMUM AND MARKET WAGE RATES. Areas to be covered by the wage 

employment programs need careful attention. Such programs are not relevant 
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and appropriate in localities where the market wage exceeds the minimum 
wage. I f there is no demand for employment at the minimum wage rate of the 
wage employment programs, the program could simply be discarded in that lo-
cality, leaving more resources available for poorer localities. 

USE OF FUNDS. Studies (Rajaraman 2001,2004) focusing on some major 
schemes of the Ministry of Rural Development for 2000-2001 (e.g., the EAS 
and its successor, JGSY) found that the use rates of poverty funds for most of 
the schemes were less than 50 percent of the amount allocated for the first six 
months. This is especially surprising "since the first six months of the fiscal year 
from April encompass the agricultural slack season, when the deriand for rural 
employment should be at its peak" (Rajaraman 2001, 20). The use rates at the 
end of the year, however, are much higher, "suggesting hasty, wasteful utiliza-
tion in the second half of the fiscal year" (Rajaraman 2001, 20). Underuse of 
funds seems to be higher in the poorer states, implying that although these 
schemes are meant to alleviate poverty, the better-off states use t tern more ef-
ficiently than the poor states. 

T H E GROUP APPROACH TO MICROCREDIT FOR WOMEN. The earlier IRDP 

approach of giving credit to individuals has not been successfid. The group 
approach is working reasonably well. This approach has improved the social 
mobilization and empowerment of women. 

PUBLIC INVESTMENT IN INFRASTRUCTURE . Using econometric methods, 

Fan, Hazell, and Thorat (1999) examine the impact of government expenditures 
in rural areas. Their results show that investments in rural roads and agricultural 
research and development have the greatest impact among all types of govern-
ment spending, including antipoverty funds, which makes a strong case for in-
creasing public investment in rural infrastructure in India. 

Challenges Ahead 

The major criticism of the government antipoverty programs relales to the lack 
of people's participation. The current approach seems to be still excessively 
technocratic and top-down in implementation. There is a need to involve pan-
chayats, NGOs, self-help groups, and community organizations to strengthen 
the poverty reduction programs. 

STRENGTHENING THE PANCHAYATIT RAJ . Under the 73rd and 74th Amend-
ments to the Indian Constitution, people at the village level are now empowered 
to exercise their rights and manage their own developmental activities through 
participation in the local government. This reform opens up space for poten-
tially effective and creative local development efforts with built-in mechanisms 
for accountability. 

STRENGTHENING VOLUNTARY ORGANIZATIONS. Wherever local voluntary 

organizations have shown interest and have been involved, the sffectiveness 
of government-sponsored antipoverty programs has improved. Moreover, the 
activities of the government at the local level should be transparent, and the 
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people should have the right to demand and receive information on funding and 
other activities. In this regard, through their advocacy and disclosure practices, 
voluntary organizations can make the panchayats more accountable. NGOs 
can also facilitate the social mobilization of people, in particular women. Given 
their well-documented effectiveness, self-help (e.g., microcredit) groups can be 
made responsible for the implementation of some of the special employment 
programs, such as that of the DWCRA scheme. 

HUMAN DEVELOPMENT . India has made good economic progress in the 
past 50 years, and its poverty ratio has halved. However, it must be remembered 
that economic growth and development are only the means; social development 
is the end. From this point of view, India has a long way to go, with about half 
of the population still illiterate and with a high level of gender bias, relatively 
low life expectancy at birth (64 years according to WDI 2004), high levels of 
undernutrition and anemia, and lack of adequate safe drinking water. Also, the 
Human Development Index figures of Indian states show a high disparity. 

There are a number of challenges to be met in improving the country's 
human development parameters to match international levels. The primary 
challenge emerges from the way the parameters and indexes are defined in In-
dia. For example, literacy, unemployment, sources of safe potable water, insti-
tutional delivery, and so on are defined at rudimentary levels.8 This is also the 
case with regard to the poverty line, which is an amount barely adequate to 
purchase a small basket of food items to furnish 2,200 to 2,400 kilocalories of 
energy. This cut-off point is far lower than even the benchmark of U.S.S 1 a day 
used by international governmental agencies. In the case of employment, given 
the high incidence of poverty, the poor are forced to take up low-productivity 
and often menial jobs and are reported as employed even though their income 
from these occupations cannot lift them out of poverty. 

T H E STATUS OF SCHEDULED CASTES AND SCHEDULED TRIBES. It is well 

known that for historical and cultural reasons people identified as scheduled 
castes and scheduled tribes are highly deprived. Despite the constitutional guar-
antees that their interests wi l l be protected through positive affirmative action, 
one cannot find a measurable change for the better in relative terms among these 
communities over a period of more than five decades. Similar problems exist with 
respect to regional- or state-level imbalances, which is a formidable challenge. 

ACCESS TO LAND . Given the importance of access to assets for poverty 
reduction, land reforms should be part of the agenda for poverty alleviation. 
Tenancy reforms, prevention of alienation of tribal lands, and land rights for 
women are important in this context. 

8. For instance, literacy in India is denned in terms of an individual's ability to write his or 
her own name in any of the recognized languages. The definition does not set standards for as-
sessment of the quality of education or literacy. 
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LIVELIHOOD STRATEGIES FOR SELF-EMPLOYMENT. The pDOreSt of the 

poor are often left out of the existing microcredit groups, a situation that needs to 
be corrected. Repayment schedules are not suitable for the most disadvantaged, 
and thus they should be reconsidered to make them more pro-poor. Other ini-
tiatives such as improvement of skills, development of other asset bases, and 
interventions in commodity markets are needed, because credil alone is not 
enough to address the problems of the self-employed poor. Anotier challenge 
is to make the existing self-help groups sustainable over time. Poor economic 
growth and existing class relations put hurdles in the way of :he relatively 
better off among the poor who are trying to improve their well-being. The 
process of empowering women cannot be sustained unless their livelihood con-
cerns are aptly addressed. There is a need to undertake viable economic activi-
ties that can improve incomes much faster. 

IMPROVING T H E DELIVERY SYSTEMS THROUGH PEOPLE'S PARTICIPATION. 

The success of the antipoverty programs ultimately depends on ihe capability 
of the delivery systems to absorb and use the funds in a cost-effective and 
scrupulous manner. An effective delivery system has to ensure people's partic-
ipation at various stages of the formulation and implementation of ihe programs, 
transparency in the operation of the schemes, and adequate moni:oring. 

T H E PRIVATE SECTOR AND CIVIL SOCIETY . The government has to take the 

lead role in providing supplementary employment, but it cannot provide for 
everything, and thus the problem of poverty cannot be solved by government 
intervention alone. Also, excessive centralization of program design and im-
plementation has curtailed the initiative of the people. Therefore, in its strate-
gic planning of antipoverty programs the government should aim ;it creating an 
enabling framework, setting objectives, committing resources, and promoting 
capacity building and social mobilization with a view to putting the manage-
ment of certain activities into the hands of the people and their organizations. 

Concluding Observations 

Both economic growth and direct poverty alleviation programs helped reduce 
poverty in India. This chapter shows that in terms of targeting, wage employment 
programs (rural public works) are more pro-poor than are programs such as the 
IRDP or the PDS. Nutrition programs and social security programs are also 
better targeted to the beneficiaries. These programs have helped in reducing the 
depth and severity of poverty in the country, although they may no t have helped 
many more people to cross the poverty line. But the opportunity costs and cost-
effectiveness of such programs need to be looked into. Our simulations with 
applied general equilibrium showed that rural public works are better than free 
food distribution. I f the poverty alleviation programs are not effectively imple-
mented, they can be antipoor in terms of opportunity costs. 
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In India there has been an increasing policy emphasis on improving anti-
poverty schemes in recent years. According to the Task Force on Employment 
Opportunities (2001), wage employment programs can play a very useful role 
in providing supplementary employment to vulnerable segments of the popu-
lation, especially in seasonal lean periods, which are common in agriculture, 
and in the absence of an extensive system of social security.9 They can also act 
as a social safety net to help people deal with situations of exceptional distress, 
such as droughts. Wage employment programs should be focused as much as 
possible on maximizing the developmental impact on rural areas through the 
creation of durable assets in terms of economic and social infrastructure. The 
experience in self-employment programs is mixed at best: there are some out-
standingly successful examples of self-help groups involving women, but the 
general experience with the IRDP has not been very encouraging. 

The Special Group on Targeting Ten Million Employment Opportunities 
per Year suggested that of the proposed 50 million job opportunities to be gen-
erated over the period of the 10th five-year plan, nearly 20 million should come 
from specific employment generation programs and 30 million from growth 
buoyancy.10 There is a need to launch specific employment-generating programs 
in some areas where aggregate growth has had little impact. It is clear that di-
rect poverty alleviation programs are going to stay whether they are supplemen-
tary or able to create large amounts of employment. Substantial funds are allo-
cated for these programs; therefore, they have to be implemented effectively. 

This chapter has discussed strategies needed to strengthen Indian anti-
poverty programs. Economic growth and public investment in infrastructure in 
areas such as health and education are important for sustaining these schemes. 
Yet agricultural growth still holds the key to poverty alleviation in the Indian 
context, and thus it is necessary to reorient the antipoverty programs so that they 
can contribute more efficiently to the creation of rural assets, both private and 
community. 

Appendix 21A: Major Employment Generation and Poverty Alleviation 
Programs in India 

Following are nine of the more significant programs for employment and 
poverty reduction in India. Some but not all are discussed in this chapter. 

1. Swaranjayanti Gram Swarozgar Yojana (SGSY). SGSY became operative 
on April 1, 1999, as a result of the amalgamation of programs such as the 

9. Montek Ahluwaiia is the chairman o f the task force. 
10. S. P. Gupta is the chairman of the study group. 
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Integrated Rural Development Program, Development of Women and 
Children in Rural Areas, Training of Rural Youth for Self-Employment, 
the Mill ion Wells Scheme, and others into a single self-employment 
program. It aims to promote microenterprises and form t ie rural poor 
into self-help groups (SHGs). 1 1 This scheme covers all aspects of self-
employment, such as organization into SHGs, capacity building, training, 
planning of activity clusters, infrastructure development, obtaining finan-
cial assistance through bank credit, subsidy and marketing support, and 
so on. It is being implemented as a centrally sponsored scheme on a cost-
sharing ratio of 75 to 25 between the central government and the states. 

2. Jawahar Gram Samridhi Yojana (JGSY). JGSY was formed in April 1999 
by restructuring the Jawahar Rozgar Yojana and is being implemented as 
a centrally sponsored scheme on a cost-sharing ratio of 75 ta 25 between 
the central government and the states. The program is implemented by 
Gram Panchayats, and works that result in the creation of durable produc-
tive community assets are taken up. The secondary objective, however, is 
generation of wage employment for the rural unemployed poor. 

3. The Employment Assurance Scheme (EAS). The EAS was started in Oc-
tober 1993 for implementation in 1,778 identified backward Panchayat 
Samitis of257 districts situated in drought-prone areas, desert areas, tribal 
areas, and hill areas in which the revamped Public Distributioi System was 
in operation. It was subsequently expanded by 1997-98 to all the 5,448 
rural Panchayat Samitis of the country. It was restructured in 1999-2000 
to make it a single wage employment program and implemented as a cen-
trally sponsored scheme on a cost-sharing ratio of 75 to 25 between the 
central government and the states. 

4. The Food-for-Work Program (FWP). The FWP was initially launched in 
February 2001 for five months and was further extended. The program 
augments food security through wage employment in the drought-affected 
rural areas of the eight states of Gujarat, Chattisgarh, Himaohal Pradesh, 
Madhya Pradesh, Maharashtra, Orissa, Rajasthan, and Uttaranchal. The 
central government makes an appropriate quantity of foodgrains available 
free of cost to each of the drought-affected states under the pre gram. Wages 
owed by the state government can be paid partly in kind (up to 5 kg of 
foodgrains per manday) and partly in cash. The workers are paid the bal-
ance of their wages in cash so that they are assured of the notified mini-
mum wages. This program was extended to March 31, 2002, for notified 
"natural calamity affected districts." 

5. Sampoorna Grameen Rozgar Yojana (SGRY). Launched in September 2001, 
SGRY aims to provide wage employment in rural areas alo:ig with food 

11. The source for this section is India, Ministry of Finance, Economic Survey, 2001-2. 
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security and to create durable community, social, and economic assets. 
The scheme is being implemented on a cost-sharing ratio of 75 to 25 be-
tween the central government and the states. The ongoing Employment As-
surance Scheme and Jawahar Gram Samridhi Yojana would subsequently 
be fully integrated within the scheme as of April 2002. 

6. The National Social Assistance Program (NSAP). The NSAP was intro-
duced in August 1995 as a 100 percent centrally sponsored scheme for pro-
viding social assistance benefits to poor households affected by old age, 
death of the primary breadwinner, and maternity. The program has three 
components: the National Old Age Pension Scheme, the National Family 
Benefit Scheme, and the National Maternity Benefit Scheme. 

7. Annapurna. This scheme went into effect in April 2000 as a 100 percent 
centrally sponsored scheme. It aims at providing food security to meet the 
requirements of those senior citizens who, although eligible under the Na-
tional Old Age Pension Scheme, are not receiving pensions. Foodgrains 
are provided to the beneficiaries at subsidized rates of Rs. 2 per kg of wheat 
and Rs. 3 per kg of rice. The scheme is operational in 25 states and 5 Union 
Territories. More than 608,000 families have been identified, and they re-
ceive the benefits of the scheme. 

8. Krishi Shramik Samajik Suraksha Yojana. This scheme was launched in 
July 2001 to provide social security benefits to agricultural laborers for hire 
in the age group from 18 to 60 years. 

9. The Swarna Jayanti Shahri Rozgar Yojana (SJSRY). The Urban Self-
Employment Program and the Urban Wage Employment Program are two 
special schemes of the SJSRY, initiated in December 1997, which replaced 
various programs operated earlier for urban poverty alleviation. The SJSRY 
is funded on a 75 to 25 cost-sharing basis by the central government and 
the states. During 2001-2, an allocation of Rs. 168 crore was provided for 
various components of this program. 





PART VII 

Lessons Learned and 
Future Directions 

This part of the book consists of the last chapter, which brings together the find-
ings of the preceding chapters in a way that can be comprehended as an expe-
rience of growth and the lessons that can be learned out of this experience. The 
main lessons from the Chinese and Indian reform experiences are drawn and 
future challenges highlighted in the hope that it wi l l be of service not only to 
the two countries in their continuing journey down the path of reform but also 
to other developing countries that are striving for a better future for themselves 
and their people. 
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22 Synthesis: Lessons and Challenges 

SHENGGEN FAN, ASHOK GULATI, 
AND SARA DALAFI 

China and India have achieved enormous successes in promoting their eco-
nomic growth for the past two decades. The rapid rise of these, the two most 
populous countries in the world, has led to the sudden increase of total world 
wealth in a short period of time. This rise has no precedent in history. However, 
there is still a large gap between these two countries and more developed coun-
tries of the world in terms of many development indicators. Their per capita 
income, even measured in terms of more comparable measures such as pur-
chasing power parity, is still a small fraction of that of many advanced coun-
tries. Their social development indicators, such as literacy rate, infant mortality 
rate, access to safe and clean drinking water, access to social services, and many 
environmental indicators lag far behind the world average. Both countries still 
have a long way to go to reduce the number of their poor—a total of 300 million. 

Therefore, continued rapid economic growth is needed to further improve 
the social development indicators of China and India and to reduce the poverty 
in those countries. But such growth is also necessary for their stability, because 
their citizens are expecting continued high rates of growth regardless of their 
different political and economic systems. I f their high growth rates cannot be 
maintained, social unrest or even breakdown of the existing social, political, and 
economic systems wi l l inevitably occur. Both countries are also facing gigan-
tic challenges in maintaining their current growth rates and in the meantime 
improving their various development indicators. 

Continuing on the path of reform, both China and India have to learn from 
their own failures and successes as well as the other's. To this end, both need 
to set their economies firmly on the path of faster yet more efficient, equitable, 
and sustainable growth. Here we summarize the main lessons that have emerged 
from the review of the reforms made so far from various chapters of this book 
and underline the key challenges in the way of further change. The first section 
provides a synthesis of the lessons learned, and the second presents a review 
of the major challenges that lie ahead. Finally we offer some brief concluding 
remarks. 
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Lessons Learned 

Here we discuss the factors that provide the similarities as well as the dispari-
ties between the reform experiences of China and India. Such an analysis yields 
some common lessons from the reform measures adopted so far, including those 
that are still works in progress. 

To Reduce Poverty Faster, Begin with Agriculture Reforms 

From the trend in the growth rates of agriculture and the incidence of poverty 
in the pre- and postreform periods in China, it is clear that the acceleration in 
agricultural growth during 1978-2002 (4.6 percent a year as opposed to 2.5 
percent a year over 1966-77) was the primary factor influencing the sharp drop 
in the number of poor in that country, from 33 percent of the population in 1978 
to 3 percent in 2001 (NBS 2002). The better part of this decline occurred in 
the first reform phase, 1978-84, when agricultural GDP jumped to 7.1 percent 
a year and rural poverty dropped from 33 percent to 15 percent (NBS 2002). In 
India, the most rapid poverty reduction occurred from the late 1960s to the late 
1980s. This was the period of the so-called green revolution, and the rate of 
agricultural growth was high due to the use of modern technologies and the 
strong policy support given to agriculture. In contrast to the situation in China, 
agriculture was not a major factor behind poverty reduction in India during the 
era of reforms. In fact, farm growth fluctuated and remained arouid the same 
levels as in the 1980s, i f not marginally lower. From 1991 to 2003, agricultural 
GDP grew at a rate of 2.7 percent a year compared to 2.9 percent a year be-
tween 1980 and 1990 (India, CSO, 2004). Agricultural growth die rise imme-
diately after reforms began in 1991, at a rate 4.1 percent a year, and continued 
until 1997 before dipping again to 2 percent. However, this higher growth rate 
for six years did not have a noticeable impact on rural poverty, which reduced 
only slightly, from 37.4 percent in 1990-91 to 35.7 percent in 1997.1 That is 
partly because agriculture growth was induced in India not by reforms that di-
rectly affect the farm sector, but primarily by interventions outside agriculture, 
including currency depreciation and reduction of protection in industry, leading 
to an improvement of the terms of trade for agriculture. 

By making agriculture, the sector that gave the majority of the people their 
livelihood, the starting point of market-oriented reforms, China CDuld ensure 
the widespread distribution of gains and build consensus and political support 
for the continuation of reforms. Reform of incentives resulted in greater returns 
to the farmers and in more efficient resource allocation, which in turn strength-
ened the domestic production base and made it more competitive. Besides, 
prosperity in agriculture favored the development of a dynamic nra l nonfarm 

1. The first data are from the 46th National Sample Survey (NSS) round, July 1990-June 
1991, and the second from the 53rd NSS round, January-December 1997 (IFPRI 2004). 



Synthesis 467 

(RNF) sector, which is regarded as one of the main reasons for the rapid poverty 
reduction in China because it provided additional sources of income outside 
farming (Fan, Zhang, and Zhang 2002). The rapid development of the RNF sec-
tor also encouraged the government to expand the scope of policy changes 
and put pressure on the urban economy to reform as well, because nonfarm en-
terprises in rural areas had become more competitive than the state-owned enter-
prises (SOEs). Reforms of the SOEs in turn triggered macroeconomic reforms, 
opening up the economy further. 

The comfortable domestic food supply achieved through the various in-
centive reforms ensured a critical level of grain production before liberalization 
could begin and allowed Chinese policymakers to abandon the old agricultural 
policy framework geared toward self-sufficiency in foodgrains (Vyas and Ke 
2004). The procurement system was dismantled everywhere except for the main 
grain-producing regions, and the food rationing system was abolished in the 
early 1990s. As a result, private agricultural trade is now flourishing. 

In India, reforms were actually prompted by macro imbalances and thus 
started with macroeconomic and nonagricultural reforms. These led to impres-
sive rates of economic growth in the 1990s, but, because they were limited to 
the nonagricultural sectors, did not have as significant an impact on poverty 
as in China. Policy changes related to agriculture were carried out much later, 
and even then were only partial. India continues state food procurement and dis-
tribution, mainly because these are seen as forms of affirmative action for over 
two-thirds of the population, including the poorest, who are dependent on agri-
culture and the rural economy for their livelihood. 

Make Reforms Gradually and Carefully 

The Chinese policymakers first created the incentives and institutions required 
by the market economy and then, in the mid-1980s, they began to slowly open 
up markets (Chapter 11) by withdrawing central planning and reducing the 
scope of procurement while expanding the role of private trade and markets. 
Studies show that the impact on growth of incentive reforms of land use rights, 
agricultural production management through the Household Responsibility Sys-
tem, and rising procurement prices during 1978-84 was larger than that of the 
market liberalization reforms made after 1984 (Lin 1992; Fan, Zhang, and Zhang 
2004). Ke (Chapter 11) felt this was because incentive reforms in China aided 
the gradual emergence of markets, which kept at bay the negative effects of the 
sudden collapse of the old central planning system in the absence of market-
based allocative mechanisms, as experienced in other transitional countries. 

It is not that the Chinese policymakers had planned this sequence metic-
ulously; rather, it evolved out of a "trial-and-error" approach to implementing 
reforms. The adoption of new measures through experimentation rather than 
a predetermined blueprint increased the likelihood of the success of reforms, 
because it implied a "learning-by-doing" approach or, in the words of Deng 
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Xiaoping, one of "crossing the river while feeling the rocks" (Chow 2002). This 
was peculiar to the Chinese reform process, in which the government made sure 
that each new policy was field-tested at length and determined to be successful 
in selected experimental districts before it could be applied nationwide and the 
next measure introduced (Chen, Wang, and Davis 1999). 

In the case of India, agricultural trade reforms were a point of departure in 
agricultural policy. It can be argued that this sequence was a natural choice for 
India because it had a much larger scope for the role of markets than China. 
But, as has been pointed out in earlier chapters, the incentive structure of In-
dian agriculture was highly distorted at the outset of reforms; the sector was, 
and still is, burdened with excessive regulations on private trading and most 
market activities. There is an enormous potential for growth only if these con-
straints are removed. 

In India, the liberalization of agricultural trade policies created a series of 
imbalances by preceding incentive and market reforms in the domestic arena. 
Lowered protection against a backdrop of low international prices increased 
imports, although in the case of wheat there was already excess supply from 
domestic production induced by a high MSP. While broad-based economic 
and trade reforms resulted in the new export orientation of the sector a rid improved 
the incentive framework of agriculture, they also left the sector mors exposed to 
international competition because of persisting constraints to productivity im-
provement in the domestic front.2 As a result, India is now focusing on mar-
keting reforms and the removal of regulatory constraints, at least in some of the 
states. 

Initial Conditions Matter 

In 1970 the likelihood that an Indian child would die before age five was twice 
that for a Chinese child. Life expectancy was 49 years in India against China's 
62 years, and 70 percent of India's rural population was illiterate as opposed to 
49 percent of China's (WDI 2003). One important reason for China's edge over 
India in health and education was the collective system, whereby the govern-
ment provided these basic amenities free. In China, rural electrification had 
made headway in the prereform years; rural electricity consumption grew at a 
rate of 27 percent a year over 1953-80 as opposed to 10 percent a year over 
1980-90, and government investment in power grew at a rate of 27 percent a 
year during 1953-78 (Fan, Zhang, and Zhang 2002). Egalitarian access to land 
was ensured by the land distribution and tenure system, which also performed 
a crucial welfare function by limiting the number of the landless, providing the 
bulk of the rural population with subsistence, and helping to widely distribute 

2. See Elbehri, Hertel, and Martin (2003) for a case study on the impacts o:'trade liberal-
ization in the cotton sector. 
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the benefits of agricultural price and market reform. The resultant improvements 
in efficiency and productivity were major triggers to poverty reduction in China. 

In India, on the other hand, land reforms to make the agrarian structure 
more equitable were not as successful and left a relatively larger number of 
landless agricultural laborers exposed to the harsh impact of unemployment and 
underemployment. In the power sector, too, although public investments were 
substantial, an annual growth rate of 12 percent during 1981-90 (Fan, Thorat, 
and Rao 2004) was not as high as in China, and thus rural electrification and 
even the establishment of telecommunications connections proceeded more 
slowly in the Indian villages. This slow pace severely affected the growth of agro-
processing and cold storage in India's rural nonfarm sector. The levels of pro-
cessing remain abysmal even now, with over 80 percent of fruit and vegetables 
produced going to waste, and the government is currently designing policies to 
encourage this sector. 

Thus, the relatively more favorable initial conditions in China help explain 
why, despite the private and economic restrictions imposed on the Chinese 
rural population, the country could achieve sustained growth even before re-
form (NBS 2003).3 However, China could not fully realize the benefits of the 
physical and social infrastructure available in the prereform period because of 
lack of incentives under the commune system. Once economic reforms were 
introduced, they released the latent energy in the system, resulting in a very high 
rate of growth and a rapid reduction in poverty after the 1970s (Rao 2003). 

Both countries recorded a slowdown in meeting their health and education 
goals after reforms began (Rao 2003). In India this was primarily due to the fis-
cal disciplines imposed by the macroeconomic crisis, while market-oriented 
reforms in China introduced the concept of profit in the management of social 
services. In China this implied a progressive privatization of supply agencies, 
a decline in government subsidies, and an increase in education and health 
costs, which caused more school dropouts and rising health vulnerability (Rao 
2003). In devising mechanisms to address the risks involved in increased pri-
vatization of social services, China could perhaps learn from India's long experi-
ence of a vast system of government safety nets and welfare programs for the 
rural population. 

With regard to land, both countries have high population-land ratios, but 
distribution is less skewed in China than in India, and landlessness is virtually 
absent. As in the case of education and health, in China equal access to land was 
a product of the egalitarianism inherent in the collective era, which played a v i -
tal role in minimizing risks and ensuring the availability of means of minimum 
subsistence. In India, replication of the Chinese agrarian system is not politically 

3. Between 1952 and 1977, Chinese agricultural GDP increased at a rate of about 2.3 per-
cent a year. 
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feasible, so marginal and landless farmers wi l l require a strong social protec-
tion system provided through well-targeted social security and employment 
policies (Srivastava and Yao 2004). Effective social protection measures wil l also 
be required in China, where land distribution is likely to become skewed and 
more concentrated following the adoption of the new agricultural lease law, 
which enables farmers to transfer lease rights. 

Both China and India—especially China—are characterized by the pre-
dominance of small farms (smaller than 2 ha), which has implications for rural 
employment (Srivastava and Yao 2004). China's experience shows that small 
farms support more intensive use of family labor resources, while in India 
owners of holdings larger than 2 ha, who account for less than 20 percent of to-
tal landholdings but over 60 percent of cultivated area, often lack t ie incentive 
to practice labor-intensive cultivation (Srivastava and Yao 2004) Therefore, 
reforms are required to optimize land use and eliminate distortions such as the 
concealed tenancy in Indian land markets. Land leasing is restricted in India, 
affecting private investment as well as the scope for consolidation of small-
holdings into larger and more efficient operational holdings (Lande 3 and Gulati 
2003). However, given the high population-land ratio, India's approach to de-
regulation is naturally cautious, allowing a minimum set of safeguards (for 
example, liberalizing leasing within ceilings) to prevent absentee landlordism 
and an increase in landlessness (Chapter 4; Haque and Sirohi 1986). 

Focus on Public Investments, Technology, and Irrigation 

In China, the correlation between the initial conditions and postreform 
achievements in poverty reduction and growth makes a convincing case for 
stepping up government investments in rural infrastructure and social services. 
In India, on the other hand, the decline in rural public investment a? a result of 
fiscal profligacy and rising subsidies on fertilizers, power, watei, and price 
support is regarded as a primary cause of slower growth after 19S7. Because 
both these countries have budget pressures and are unlikely to be able to in-
crease public investments significantly, they would just have to invest the avail-
able resources more efficiently. Returns to public investments vary drastically 
across different types of investment and regions even within the same country. 
This implies a great potential for achieving more growth and less poverty even 
with the same amount of investment, assuming public resources can be allo-
cated optimally on the basis of reliable information on the marginal returns of 
different types of government spending. Studies have found that spending on 
agricultural research, education, and rural roads is the most effective for pro-
moting agricultural growth and poverty reduction (Chapter 6; Fan, Hazell, and 
Thorat 1999). 

Then again, both countries wi l l find it tough to expand their cultivable land 
and water resources, so yield-based farm growth wil l become important and 
wil l call for increased agricultural research and technology development. Agri-
cultural research and development (R&D) takes place in both the public and the 
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private sectors, but managing public versus private R&D can be tricky. China 
promoted the development of the public business sector through the commer-
cialization of technologies by public research institutes (Chapter 7), but this 
often led to duplication of research and overlap of efforts with SOEs. The 
Chinese experience can provide valuable lessons in this sector for other coun-
tries in transition. 

The improved intellectual property rights (IPR) regime under the World 
Trade Organization (WTO) stimulated private research and patenting activity 
in both countries (Chapter 7; Pal 2004). However, weak implementation of IPR 
in the two countries and the high costs of maintaining patents in China are ob-
stacles to the entry of private players. The Chinese experience also shows that 
protection of plant varieties can help improve resource generation by the poorer 
public research institutes, because the number of IPR applications filed was 
effectively higher for resource-poor institutions than for better-funded national 
institutes. In terms of increasing the scope for private research, India's case 
indicates that the IPR regime is more effective i f complemented by favorable 
policies in the areas of tax, investment, and input imports (Pal 2004). 

Private agricultural R&D provides both opportunities and challenges. Sig-
nificant opportunities can arise for public-private partnerships in the areas of 
funding, research, and extension (Pal 2004). However, policymakers need to 
be aware that the private sector tends to privilege higher-value crops and con-
centrate on areas where agriculture is already advanced (Pal 2004). Given agri-
culture R&D's potential to reduce poverty in marginal regions, public research 
spending should target poorer farmers in less favored environments such as In-
dia's semiarid tropics and rain-fed areas and China's poor western regions. 

In the water sector of each country, government spending in irrigation 
effectively promoted growth and poverty reduction, but the marginal returns of 
such spending have decreased over time (Chapter 6). Indeed, studies have 
shown that investments in rain-fed areas have had high marginal returns for 
agricultural growth and poverty reduction (Chapter 6; Fan, Hazell, and Thorat 
1999). Major investments in harvesting rainwater by means of watersheds, 
through public-private partnerships, may help usher in a "multicolored revolu-
tion" (not just a "green" one) in agriculture (Chapter 9). 

In both countries, water use efficiency can be vastly improved through 
institutional and management reforms of existing water systems. India's ex-
perience with water users' associations (WUAs) in some states, participatory 
watershed schemes, and community-based rain harvesting can provide a good 
learning experience (Chapter 9; Rao 2002). The transfer of the management of 
these systems to user groups was more successful in India, although the cover-
age of irrigated areas by these user associations remains low in India compared 
to other Southeast Asian countries (Rao 2002). Insufficient administrative and 
political wi l l to devolve management powers to the local WUAs and inadequate 
infrastructure for building capacity inhibited the involvement of farmers in 
India (Rao 2000). On the other hand, the Chinese experience shows that reforms 
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aimed at giving incentives to irrigation system managers to improve use effi-
ciency had a positive effect on crop yields, groundwater tables, and cereal pro-
duction (Wang et al. 2003). The question is whether the strategy of tiansforming 
water bureaucrats into managers is possible in India. 

Providing the right incentives to farmers is crucial to promoting water sav-
ing. Low water prices and profligate power subsidies for operating tubewells 
have encouraged wasteful use of water and depletion of groundwater resources. 
Ambiguous water use rights following decollectivization in China and laws 
linking water rights to land ownership in India also led to inefficiencies (Chap-
ter 9). These included the emergence over time of unfair water markets where 
rich landholders with modern water extraction technology profited from selling 
water to poorer cultivators (Chapter 9). 

Increasing water use charges may not be feasible in the short to medium 
term without changes in the institutional set-up. In India, irrigation is affected 
by realpolitik in that free electricity for pumping water is offered for political 
rent-seeking. In both countries, given the booming numbers of private tubewell 
owners and the weak institutions and infrastructure that make monitoring of 
water withdrawals and revenue collection difficult,4 the impact of reforms such 
as withdrawal permit systems and volumetric charging can only be limited 
(Wang, Huang, and Rozelle 2003; Shah, Scott, and Buechler 2004). Improved 
crop yields can also lead to more efficient use of scarce water resources in agri-
culture. For that, inputs other than water, such as credit and agricultural research 
on water-saving and yield-improving technologies, need to be deployed (Chap-
ter 10). This is particularly true in India, where both irrigated and rain-fed crop 
yields are lower than those in China (Chapter 10). In both countries, this may 
also call for trade and price policies favorable to high-value, less water-intensive 
crops. In India, technological innovations to improve yields seem more feasible 
in the short and medium terms than management reforms for impraving water 
use efficiency, given the political and institutional constraints (Rao 2002). 

Reform Incentives before Opening Markets and Trade 

China's experience with marketing reforms holds valuable lessons for other 
transitional economies. Farm support policies lose their rationale when there 
is an oversupply of food and agricultural trade is free and open. India's mini-
mum price supports (MSPs) and input subsidies were intended to encourage the 
adoption of new technologies and fuel growth, but they turned into inefficient 
and costly income-support interventions encouraging the buildup of vested in-
terests because they were not abolished after their aim was realized. China could 
learn from this experience and seek to encourage agricultural growth in the fu-

4. There were nearly 20 million private tubewell owners in India as of 2003 and 3.5 million 
in China as of 1997. 
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ture yet avoid the large, inefficient Indian subsidies. This issue is important be-
cause India has recently introduced a costly direct transfer program for rural 
areas and also because late, increasing government support to agriculture and 
rural areas is finding many takers among scholars and government officials alike. 

Despite limited reforms in agricultural marketing in India, the impact of 
policy changes has slowed down because state governments are reluctant to 
implement them (Landes and Gulati 2003). In addition, a host of outdated do-
mestic regulations, such as those of the Agricultural Produce Marketing Com-
mittee, regulation of agricultural produce market sales, restrictive land laws, 
and license requirements for food processing units, continue to weaken the 
environment for agribusiness and private sector involvement in agricultural 
marketing, which could boost employment and efficiency (Landes and Gulati 
2003). Against the backdrop of increasing, diversified food demand and the 
opening up of agricultural trade, legal and regulatory reform remains critical 
given its capacity to directly impact the sector adjusting to the changing envi-
ronment. Given that smallholder agriculture is predominant in both countries, 
farmers could be excessively penalized because they do not possess sufficient 
capital and information to manage the risks inherent in agricultural activities 
(Chapter 12). While China and India are reconsidering the current forms of agri-
cultural and input subsidies, they should also put in place well-targeted and in-
novative cost-effective crop insurance policies to protect farmers vulnerable to 
drastic supply and price shocks. Such shocks can only intensify as trade policies 
are further liberalized. In India, the abolition of restrictions on trading on the 
futures markets in major agricultural commodities is a step in this direction. 

One other important area for reform is the strengthening of the network of 
support services to small farmers related to information, credit, and extension 
(Chapter 12). India is ahead of China in these areas, especially in the institu-
tional infrastructure of rural credit and marketing. The Indian experience shows 
that smallholder agriculture needs strong institutional support in these areas to 
grow and prosper (Vyas and Ke 2004). 

With regard to broad trade liberalization, both countries made progress in 
reducing protection levels. Still, India's weighted average tariff, at 29 percent, 
is double that of China, at 16 percent (Ahluwalia 2002). India was able to sus-
tain its current growth rate with lower inflows of foreign direct investment (FDI) 
and relatively less export orientation than in China. But i f it is to attain the tar-
get of 8 percent GDP growth (Ahluwalia 2002), it needs to further reform the 
FDI climate in view of its potential to transfer know-how, managerial skills, and 
new technologies. China can offer valuable lessons in this area. 

The inevitable restructuring and adjustments involved in opening up agri-
cultural trade flows wi l l produce both winners and losers. Domestic producers 
of crops in which each country lacks comparative advantage (for example, ed-
ible oils in the case of India and wheat and maize for China) are likely to suf-
fer increasingly from the falling prices resulting from higher levels of imports 
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(Chapter 13). They wi l l also be negatively affected when pressure is placed on 
the governments to reduce their support for inefficient national producers. 
Broad-based structural adjustments in the economy may depress rural incomes, 
increase opportunities in manufacturing as well as services primari ly located in 
urban areas, and widen rural-urban inequality. These intersectoral adjustments 
wi l l progressively shrink the size of the primary sector, which wi l l release ad-
ditional unskilled labor into the labor markets. 

The rural population in each country wi l l gain i f it is able to shift to more 
profitable off-farm occupations (Chapter 15). Here, investment in rural educa-
tion can help farmers move out of traditional occupations. It wi l l also be im-
portant to increase investments in rural R&D and infrastructure to enhance 
productivity. These investments fall under the WTO "green box" and are there-
fore exempted from reduction commitments, although their positive impact wi l l 
be realized over the longer run. On the positive side, WTO members hip can pro-
vide the much-needed external pressure to improve efficiency and implement 
reforms in tradable inputs such as seeds, fertilizers, farm machinery, and pesti-
cides, where markets are inefficient due to either government intervention or 
lack of infrastructure. It can also highlight the facilitating role of the govern-
ment in the provision of services such as providing information a id technical 
assistance, making marketing facilities available, and establishing standards 
and quality control regulations. Finally, WTO membership also oifers the two 
countries an opportunity to join hands and create a third force of countries be-
sides the giant European Union and the United States in negotiations within the 
framework of the Uruguay Round Agreement on Agriculture. 

Promote Rural Diversification and Vertical Integration 

A major shift in farm production toward nonfoodgrain products such as live-
stock, fishery, and horticulture products has been well under way in China and 
India since the 1980s. In China, achievement of food self-sufficiency and the 
extraordinary growth in basic grain production by the late 1970s immensely 
helped diversification. This is because food surpluses provided the government 
with enough leeway to feed the increasing population and relax controls on the 
foodgrain sector (Vyas and Ke 2004). China gradually abandoned the policies 
biased in favor of rice and wheat, such as the food rationing system for urban 
areas and the mandatory levy quotas, which encouraged farmers to diversify 
production. Developing countries affected by chronic food shortages can learn 
from this experience. In contrast, steadily growing MSPs in India artificially in-
creased the production of major cereals, discouraging diversification toward 
nongrain commodities (Zhong and Joshi 2004). 

A comparison of the shares of government expenditure to the pace of 
growth in output in different agricultural subsectors of the two coiintries indi-
cates that despite high rates of growth, some high-value products (such as live-
stock and horticulture products) are underfunded relative to traditional food 
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crops (Pal 2004). Policymakers must encourage higher levels of investment in 
research to boost yields and expand cultivation given the export potential of these 
crops, the positive impact on smallholders, and growing domestic demand. 

Postreform, rising per capita income, influencing food consumption pat-
terns, has been a major driver of diversification into nonfood crops. Without 
vertical integration between production, processing, and marketing—that is, 
between "plate and plough"—the potential for growth inherent in the diversifi-
cation process may remain underexploited (Chapter 18). Vertical integration 
reduces risks by providing assured markets, cuts transactions costs, and helps 
improve quality standards and food safety. In both countries, new and innova-
tive institutional arrangements have emerged, promoting the development of 
new products, and these need to be strengthened. India's successful experiments 
with contract farming, which helped cut risk, promote the production and ex-
port of high-value foods, and raise the income and level of employment of 
smallholders, can be valuable for China. On the other hand, the experience of 
growth in the retail food chains and supermarkets in China in recent years could 
benefit India, where restrictions on FDI and infrastructure bottlenecks are lim-
iting progress (Zhong and Joshi 2004). 

In smallholder-dominated farming, diversification has important implica-
tions for poverty reduction. Not only is the labor-intensive nature of the produc-
tion of high-value products well suited to the small farm economy, but there is 
also great potential for employment creation in agroprocessing and retail chains. 
Strengthening vertical integration through innovative institutional arrangements 
without tackling the other major obstacles faced by small farmers would not be 
effective in reducing poverty. In fact, India's case shows how institutional defi-
ciencies such as weak enforcement of contracts and the high transaction costs 
faced by small cultivators often prompt agrofirms to deal directly with large 
farmers (Srivastava and Yao 2004). 

Acceleration of diversification in favor of small farmers is also hindered 
by lack of access to markets, technology, and information; poor rural infra-
structure; and inadequate marketing facilities. Future reforms need to address 
these issues through increased investments in basic rural infrastructure and 
marketing facilities such as cold storage chains. Finally, small cultivators often 
lack sufficient marketable surplus. Nor can they raise production at wi l l due to 
their lack of access to technology and financial services. Well-targeted govern-
ment support services are needed in credit markets and extension services de-
signed specifically for smallholders. 

Looking away from crops, as the Chinese experience has amply demon-
strated, the evolution of a dynamic rural nonfarm sector offers great potential 
for rural diversification. Rapid growth of rural enterprises in China is one of the 
most striking differentiators between the reform processes of the two countries, 
especially because township and village enterprises (TVEs) provided increasing 
numbers of jobs outside agriculture by diversifying and expanding the sources 
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of household income. Agricultural growth and favorable demand conditions 
were critical to the development of the RNF sector in China because, after 1978, 
reforms triggered a surge in demand from prospering rural areas for TVE prod-
ucts (Bhalla, Chadha, and Zhang 2004). TVEs also benefited from the close 
connection with dynamic urban markets established since the early stiges of their 
development (Bhalla, Chadha, and Zhang 2004). The connection with urban 
markets brought TVEs in competition with SOEs and stimulated the latter to 
increase their productivity and unit scale (ILO 1998).5 In India, however, farm 
output growth rates decelerated, dampening demand as well as farm and non-
farm employment. 

India's nonfarm economy produces low-profit services of the informal 
sector primarily for the rural markets and is dominated by tiny own-account 
family-operated units. These are characterized by low productivity brought about 
by their poor technological base and by policies aimed at protecting rural em-
ployment by reserving certain activities for small units (Chapter 16). The 
limited growth of RNF job opportunities is also related to the poorly educated 
rural labor force (Chapter 16). This is a challenge that wi l l increasingly con-
front both China and India as they adjust to greater market and trade liberal-
ization leading to economic restructuring and the replacement of traditional and 
low-productivity jobs by new and more productive occupations requiring more 
educated laborers. Thus, spending on rural education wil l be crucial. 

The role of nonfarm employment is expected to become increasingly sig-
nificant as the average size of farms becomes smaller. Small farms may be ef-
ficient in terms of land productivity but not in labor productivity, which is more 
closely linked to farmers' income. Greater off-farm opportunities ar d migration 
to urban areas are required to increase average farm size, labor productivity, and 
farmers' income. 

Establish Well-Targeted Antipoverty Programs and Safety Nets 

The role of antipoverty programs (APPs) and safety nets in poverty alleviation 
was brought into sharp focus in the 1990s to address the negative impact of lib-
eral policies on income distribution (Chapter 21; Parikh, Dev, and Shariff 2004). 
The need for fiscal stabilization in India meant the reduction in transfers to the 
states and in capital expenditures on rural infrastructure (Jha 2000), to counter-
balance which the government stepped up funding for several existing APPs 

5. TVEs' size varies considerably by both province and ownership. In some of the more de-
veloped provinces, such as Jiangsu, the smaller TVEs employ fewer than 100 people, while the 
largest one employs more than 15,000 workers. Generally, township-owned entenrises are rela-
tively large and village-owned and collectively owned ones are smaller. For instance, construction 
TVEs employ, on average, 86 workers in township-run enterprises and 36 in village-mn enterprises. 
In garment and leather goods TVEs, employees number, on average, 108 in township-run enter-
prises and 52 in village industries (personal communication, Peter Hazell, IFPRI). 
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and created new ones (Jha 2000). In China, the government was strongly com-
mitted to addressing the poverty problem, and government initiatives, as an-
nounced in official plans and government conferences starting in the mid-1990s, 
were revived (Chapter 20). 

Poverty funds and programs have documented shortfalls and inefficiencies 
in terms of targeting and cost-effectiveness, but their significant contribution 
to limiting the severity and the extent of poverty is inescapable (Chapter 20). 
There are still more than 300 million rural poor in China and India (more than 
100 million in China and more than 200 million in India), based on the inter-
national standard of U.S.$1 a day. In China, the bulk of the rural poor are pri-
marily in the remote, mountainous, or natural resource-poor western provinces 
(Fan 2004). In India, they are concentrated in the eastern (Bihar, Orissa, and 
West Bengal), central (Madhya Pradesh), and northern (Uttar Pradesh) states, 
where the level of rural poverty is higher than the all-India average of 24 per-
cent as of 1999-2000 (IFPRI2004). 

Radical redistributive measures such as land reforms are relatively imprac-
tical in India due to their potential for social conflict, while public investments 
take a long time to translate into employment and economic growth. Compared 
to these, APPs are a more agile instrument in the short run, provided their short-
comings are removed.6 Poor design, targeting, and implementation and fund 
misuse are key causes of ineffective APPs. To improve targeting, one lesson that 
China may draw from the experience of India is to use a greater variety of tar-
geted programs directed to specific sections of the poor as opposed to its own 
traditional, broader income- or area-based approaches. Self-targeting schemes 
such as rural public works and plans targeting women, children, and the elderly 
are more pro-poor, because identification of the beneficiaries is easier, faster, 
and less costly. 

To strengthen the impact of APPs, decentralized and participatory ap-
proaches are more effective than top-down strategies because they involve a 
greater variety of agents—nongovernmental organizations (NGOs), civil society, 
and international aid organizations—in the fight against poverty besides the 
government. India is a good point of reference in this respect, because the ex-
tensive participation of panchayats and civil society at various stages of the for-
mulation and implementation of the programs ensures the tailoring of programs 
to local needs, thereby improving their impact and effectiveness. 

Work on the Right Institutions, Regulations, and Political Governance 

In both countries there was political will to carry out reforms, but in practice out-
comes were shaped by the different patterns of governance. India is a "debating 

6. Jha (2001) provides a comprehensive analysis of the financial, regulatory, and political 
ways to improve the effectiveness of poverty reduction programs. 
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society" (IFPRI 2004) in which political differences are expressed freely. Policy-
making is exposed to the pressure of various interest groups, and there are long 
debates before decisions are made. The lengthy bureaucratic procedures, in-
tended to ensure checks and balances in the system, often delay decisionmaking 
and implementation. This exercise is compatible with the needs of a free and 
dynamic polity but in practice is a key reason for the slow pace of India's eco-
nomic reforms. 

China, on the other hand, is a "mobilizing society" in which decisions 
are made faster and state power is backed by mass mobilization (IFPRI 2004). 
As a result, implementation of decisions is more effective, although the lack of 
more elaborate debate on major reforms can sometimes lead to disastrous ac-
tions, as in the case of the Great Leap Forward in 1958 and the Cultural Revo-
lution of 1966-76. Interestingly, as China's economic system opens up further 
and its prosperity increases, it wi l l become harder and harder to reconcile the 
centralized political set-up with the more liberal economic system. Indeed, this 
is one of the most important challenges before China today (Prabhu, Kathel, 
and Dev 2004). 

However, in China the ideology-induced commitment to build an equitable 
society in the prereform years created a strong political wi l l to provide the pop-
ulation with nearly universal access to basic healthcare and education services, 
while the administrative set-up of the communes proved an effective mecha-
nism of resource mobilization and service delivery. Although similar adminis-
trative machinery is not replicable in the Indian context, that country can still 
try to strengthen the initial conditions in terms of rural electrification, roads, 
access to education and healthcare services, and so on. 

A critical factor in explaining dissimilar reform outcomes in China and 
India is the difference at the level of reform implementation, which is shaped 
by their different institutional, regulatory, and political settings. Investments in 
rural infrastructure and other key public services are crucial, but it is equally 
critical to develop suitable institutional arrangements for their delivery. Major 
failures in public provision notwithstanding, the government continues to be the 
major supplier of infrastructure services in both countries (Herata and Gulati 
2003). Input suppliers such as the state electricity boards (SEBs) in India and 
the SOEs (including grain bureaus) in China do not function efficiently due to 
the lack of transparency and accountability. Instead of the required 3 percent 
return on investment, SEBs have recorded negative returns since 1981. By 
2000-2001, their returns were a negative 27 percent after subsidies (Gulati and 
Narayanan 2003). In the case of power and water, underpricing of user fees does 
not allow recovery of costs sufficient even to meet the costs of operation and 
maintenance, and this leads to deterioration in the quality of water and power 
services to farmers. Strengthening public institutions that provide oublic goods 
and services and making them cost-efficient can lead to both fiscal sustainability 
and long-term growth. These goals can be achieved in different ways, such as 
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privatization, unbundling, decentralization, and contracting (Herath and Gulati 
2003).7 Effective public institutions also require an adequate supply of trained 
and motivated personnel and investments in training to increase the supply. 

Another reason for slower implementation of reforms in India relates to 
the regulatory environment and the enforcement bureaucracy there. Although 
streamlining the regulatory apparatus through delicensing has begun, much 
inefficiency remains. Several private investment decisions still require govern-
ment approval, entailing lengthy procedures encouraging corruption. 

During the reform years China relaxed regulations on mobility between 
rural and urban areas, which promoted the development of the nonfarm sector 
and abetted economic migration. Recently it has also started to relax the com-
plex system controlling broad-based personal mobility, removing state inter-
ference in private life and creating a more mobile and open social environment 
in tune with the freer economic setting (The Economist 2003b).8 One bit of fall-
out from these changes is the faster issue of passports and visas. 

Finally, a key factor in the effective implementation of reforms in China 
was the ability of the leadership to set both clear objectives and time frames for 
transition to the reformed regime (Ahluwalia 2002), which was no doubt helped 
by the centralization of decisionmaking, which minimizes dissent. In the con-
text of a highly pluralist society like that of India, consent is more difficult to 
achieve, so neither clear objectives nor time frames for transition can be set. 
This has been the case, for instance, in phasing out subsidies, tariff reduction, 
price increases for economic services, and so on (Ahluwalia 2002). There is 
also a tendency toward populist policymaking in India, as is clear in the case 
of subsidies, which, although acknowledged as inefficient and iniquitous, have 
been tough to remove or minimize (Ahluwalia 2002). This slows the pace of 

7. With privatization, firms have a stronger incentive to build and run infrastructure indus-
tries effectively and at low cost. Unbundling in sectors such as the power, irrigation, telecommu-
nications, and roads sectors involves the separation of activities such as generation, distribution, re-
tailing, and other activities that can be subjected to competition. Decentralization can be an effective 
alternative to monopolistic utilities when the benefits of an infrastructure service are mostly local 
and there is little scope for economies of scale such as those found in water supply, road mainte-
nance, and urban transit. Besides, recent technological innovations are gradually eliminating the 
need to centralize infrastructure and reducing the need for services to be provided by monopolis-
tic utilities. An added advantage is the participation of the users who have stronger incentives than 
bureaucrats to run and maintain community infrastructures efficiently. In another option, private 
firms can be contracted to build and maintain schools, health centers, roads, and the like. Estab-
lishment of partnerships between the public, private, and NGO sectors through contracting arrange-
ments can be much more cost-effective and may offer better possibilities for involving local people 
and communities. 

8. In recent years some cities, including Beijing, were allowed to relax the "danwei" system 
of permits, a government-controlled work unit to which urban citizens had to apply for permission 
to receive housing, wedding licenses, passports, and so on. The decline of the danwei system is a 
consequence of the restructuring of the SOEs during the reform years. 



480 Shenggen Fan, Ashok Gulati, and Sara Dalafi 

change in the short and medium terms. Although democracy and participation 
have intrinsic value and are not mere instruments of development, the role of 
democracy in enhancing or hampering economic change and povely reduction 
remains a complex subject for development research. Comparisons of China 
and India on these broad political matters may produce a fascinat: ng set of in-
sights in the coming years. 

Future Challenges 

Although both China and India have made remarkable progress in terms of 
growth and poverty reduction, much remains to be done given the sizable share 
of their populations still living in poverty. The two countries are cor fronted with 
three formidable challenges: accelerating growth, improving efiiciency, and 
ensuring that growth is equitable, sustainable, and environmentally friendly. 

Accelerating Growth 

There are three major sources of rural growth that can further push the two 
countries' production frontiers in the future. The first is agricultural research 
and technology, which can increase crop yields. Although average yields in 
China are double those in India, there is still potential to increase them in the 
poorer western provinces (Chapter 10). The same is the case in Ind ia, where the 
highly irrigated areas of Punjab and Haryana show average yields of 5-6 tons/ha 
as opposed to 2 tons/ha in the eastern states, which have yet to benefit from the 
green revolution. Future agricultural growth wil l rely heavily on yield improve-
ment because of increasing population pressure on land and the lack of scope 
to bring more land under cultivation. Research focus needs to be reoriented 
toward rain-fed regions for their higher returns relative to irrigated areas. New 
breakthroughs in biotechnology (such as genetically modified organisms) are 
vital. So is the establishment of regulatory bodies in charge of creating and en-
forcing biosafety standards and regulations for the new technology. These are 
critical preconditions for the effective use of R&D spending in this sector. 

The second source of rural growth is broader government investment in 
rural areas. This applies particularly to education and rural infrastructure such 
as roads, because these are the two areas, besides agricultural research, in which 
both countries have shown the highest returns. Higher literacy rates as a result 
of increased spending on education wil l encourage the adoption of new technol-
ogy and, in turn, improvement in agricultural productivity as well as occupa-
tions in nonfarm sectors. Investment in rural infrastructure wi l l boost produc-
tivity and foster both farm and nonfarm diversification by reducing transaction 
costs, favoring market integration, and strengthening urban and rural linkages. 
A study by the International Food Policy Research Institute on pro-poor infra-
structure that sought to estimate the effects of different types of roads on growth 
and poverty reduction in China found that the marginal returns from investments 
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in lower-quality roads (mostly rural roads) are more than four times higher than 
those from high-quality roads (Fan and Chan-Kang 2005b). In India, another 
sector in which public spending is expected to translate into higher growth is 
irrigation. The country's potential of gross irrigated area is 140 million ha, while 
the actual irrigated area is only around 90 million ha. What needs to be deter-
mined now is the direction of the resources: should it be toward improving the 
management of existing water systems through watershed development and 
user groups or toward the expansion of irrigation systems through new projects. 
Similar inefficiencies need to be corrected in the power sector, where the states 
are now losing nearly 1 percent of their GDP due to a whopping 35-50 percent 
distribution loss rather than 10-15 percent at the most (Ahluwalia 2002). 

The third source of future rural growth is high-value agriculture and ver-
tical integration through contract farming. Diversification from low-value food-
grains to high-value commodities needs to be encouraged because horticulture, 
livestock, and fishery products provide high returns and are labor-intensive in 
nature. Such products also have the potential to generate employment in agro-
processing and retail chains. In both countries, but more so in India, the chal-
lenge is how to reorient the policy environment, which continues to be tied to 
wheat and rice, toward perishable and high-value products that would entail the 
establishment of new institutions and marketing facilities. Further, diversifica-
tion should not be restricted to farming alone, because rural income enhance-
ment requires growth in nonfarm employment (Chapter 17). In India, this calls 
for overcoming infrastructure bottlenecks, which severely affect the develop-
ment of rural industries and services, and increasing human capital through 
education for the poor. To respond to the increased competitiveness due to 
globalization, the rural TVEs in China need to gear up in terms of management 
and technical efficiency. The reform of macropolicies aimed at enhancing 
access to credit and specialized firm services, which are less favorable to labor-
intensive enterprises, is an additional challenge. 

Promoting Efficient Growth 

An increase in total factor productivity is conducive to higher levels of growth 
and is a challenging goal in itself. Such an increase wil l come from three sources. 
First, funds are needed for productive investments. Inefficient agricultural sub-
sidies need to be phased out to free up such funds. This is more the case in In-
dia, where subsidies are about five to six times higher than investments in rural 
areas (Gulati and Narayanan 2003). The issue here is to eliminate inefficient 
support without creating political turmoil. The second source is a strong insti-
tutional environment of agricultural policies, a precondition for making the pro-
vision of public investments and services more efficient and pro-poor. The third 
source is the economic integration of global markets in India and China as a 
follow-up to the economic integration of local markets in the two countries. Fur-
ther opening up the two economies would involve a host of reforms on various 
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fronts—in investment; access to foreign inputs, technology, and managerial 
skills; reduction in price gaps between domestic and world markets; improve-
ment of quality and safety standards—all of which would lead to structural im-
provements in efficiency. 

This increase in productivity needs to be accompanied by increased bi-
lateral and multilateral trade. The trade relations between China and India are 
currently much below their potential, especially in agricultural products (Agrawal 
and Sahoo 2003). Similarly, cooperation under the WTO can help change poli-
cies in developed countries that adversely affect producers in China and India 
(von Braun 2003). Such cooperation is necessary because of the major common-
ality between the two economies, where agriculture is still the major single 
source of employment. The other rationale comes from the potential benefits of 
international trade. I f the efforts of developing countries—under the leadership 
of India and China, and perhaps of Brazil—to improve trade liberalization 
are successful, the WTO can improve export and employment prospects in the 
labor-intensive production of the horticulture, livestock, and fishery sectors. 
These are areas in which China and India have comparative advantage (Lin 
2003; Sharma 2003).9 WTO membership can also accelerate the g-owth of em-
ployment in labor-intensive industries, facilitating the shift of rural workforce 
out of agriculture (Lin 2003). 

Ensuring Equitable Growth 

Neither in China nor in India has reform-induced growth benefited all and/or 
benefited people equally. Inequality as measured by the Gini coefficient rose 
sharply, from 0.21 in 1978 to 0.46 in 2000, in China (Fan and Chan-Kang 2003), 
more than doubling in the past 25 years. This placed China amor g the highly 
unequal economies of the world, marking a great paradox for one of the most 

9. Against this background, the visit of India's Prime Minister Shri Atal Bihari Vajpayee to 
China in June 2003 and the common stance adopted by the two countries along with Brazil on the 
occasion of the WTO negotiations in Canciin in November 2003 were positive deve opments show-
ing the willingness of both countries to take steps to bring their positions closer for their mutual 
benefit as well as in the interest of the developing world at large. During the official visit of Prime 
Minister Bihari Vajpayee to Beijing, a number of initiatives were proposed with a view to adopt-
ing a common stance in the WTO in areas such as investment policy, dispute settlement, and trade-
related aspects of intellectual property rights. The Chinese and Indian leaders agreed to call a meet-
ing of the Joint Economic Group by the end of2003 and to establish an Indo-China Eusiness Forum. 
They also decided to boost bilateral trade up to U.S.S5 billion by 2005. To this end, they decided 
to reopen the route through the post of Nathu La in the bordering region of Sikkim. Another prom-
ising step was the recent establishment of an Indo-China Study Group by the Ind an government 
in 2004 to explore concrete ways to intensify economic cooperation and analyze ;he merit of es-
tablishing a free trade area between India and China. The April 2005 visit to New Delhi by the 
China's Premier Wen Jiabao and the signing of various agreements has further sirengthened the 
possibility of establishing long-term as well as mutually beneficial economic relations between the 
two countries. 
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egalitarian societies (WDI 2003). 1 0 Inequality worsened between rural and ur-
ban areas and among regions as well as different age groups. The average rural 
income was 60 percent of urban income in 1984, but declined to 33 percent in 
2002. The per capita GDP in Shanghai was 10 times higher than that in the 
southwestern province of Guizhou (Fan and Chan-Kang 2003). New graduates 
employed in joint ventures with foreign businesses and working in cutting-edge 
sectors of the new economy earn up to five times more than their parents with 
fewer educational opportunities or those employed in the SOEs (Fan and Heerink 
2004). Regional inequality increased because of the preferential policies im-
plemented in eastern China in the areas of infrastructure, TVEs, export-oriented 
enterprises, and foreign investment, all of which led to higher rates of produc-
tivity growth in that region. Institutional reforms aimed at dismantling the 
commune system increased urban-rural inequality because they scrapped the 
mechanisms for the egalitarian distribution of resources (e.g., food, land, edu-
cation, and healthcare services) embedded in the communes. The rural-urban 
gap was accentuated by failure to eliminate the prereform urban policy bias. In 
several areas, such as labor mobility, housing, welfare, inflation subsidies, and 
investment credits to the urban sector, policies continue to be more favorable to 
urban dwellers, thus perpetuating the rural-urban divide. 

Between 1978 and 1993, employment grew by 2.5 percent per annum in 
China, but dropped to just over 1 percent per annum between 1993 and 2004. 1 1 

The share of agriculture in total employment also declined, from 70 percent in 
1978 to 50 percent in 1996. This is partly because of the demise of TVEs, but 
mainly because of a very slow relocation of farm labor because of controlled 
migration policies and a very high capital-output ratio in industry. This slow 
shift of labor out of agriculture has been responsible for a low rate of per capita 
rural income growth, eventually leading to a wide rural-urban income disparity. 

In India, the reform process was accompanied by rising income inequal-
ity as well, although it was less marked than in China. The World Bank found 
the Gini coefficient in India to be 0.33 in 2000 (WDI 2004). The milder impact 
in India is explained by that country's cautious approach to liberalization and 
by the partial reforms. Labor legislation still offers considerable guarantees to 
workers, shielding their jobs from adverse business cycles in manufacturing 
(Jha 2000). One of the reasons for the rise in inequality was the concentration 

10. In terms of inequality, China joined the ranks ofThailand (0.43), Russia (0.45), and Latin 
American countries such as Venezuela (0.49) and Peru (0.46). China's Gini coefficient is higher 
than that of Germany (0.3 8) and the United States (0.40), but is still lower than that of Brazil (0.606), 
Nicaragua (0.603), and Namibia (0.70), the countries with the highest levels of income inequality 
as of the late 1990s. The honor of being more egalitarian economies rests at present with the north-
ern European countries, the Scandinavian countries, and Japan, all with Gini coefficients of around 
0.25 throughout the 1990s. 

11. China's pattern of growth is provided by Kujis and Wang (2006). 



484 Shenggen Fan, Ashok Gulati, and Sara Dalafi 

of new growth in the service sector, which enormously benefited sk lied workers 
and specialized factors of production and was not shared with the bulk of the 
workforce employed in agriculture (Jha 2000). In addition, reforms in invest-
ments and industrial policies were conducive to greater opportunities to earn 
capital income rather than wage income (Jha 2000). 

Even i f worsening inequality in the two countries is viewed as a natural 
corollary of the growth process, addressing this issue is critical for social sta-
bility, equity, and even future growth. This calls for a mix of effective re-
distributive mechanisms such as targeted fiscal transfers, safety nets, and public 
investments for less advantaged groups and areas. In China, the 11th five-year 
plan has adopted a goal of "construction of the new socialist countryside" by 
increasing productivity. 

Promoting Sustainable Growth and Protecting the Environment 

It is widely agreed that China's remarkable growth has been resource-intensive 
in recent years, drawing heavily on physical capital, energy, and natural resources 
(Kujis and Wang 2006). There wi l l be heavier demands on natural resources in 
the future due to the imperative of increasing growth, and even the high savings 
rate is expected to plateau. Coupled with slowing employment growth, espe-
cially in the agricultural sector, leading to a decline in productiviiy, these fac-
tors have given rise to several concerns about the quality and suslainability of 
China's growth. The high degree of favor shown to industry and investment 
resulted, in effect, in the subsidization of agriculture in terms of input prices, 
which in turn encouraged a noneconomic and nonsustainable use of energy and 
primary commodities as well as degradation of the environment. 

The challenge of sustainable growth relates in particular to the four aspects 
of energy consumption, water resource use, environmental degradation, and 
financial sustainability. Demographic issues, especially the rise ir the number 
of aged people in China in the future and its implications for the economy, are 
important concerns, although this study does not deal with these issues directly 
and in detail. 

Economic and population growth have together helped to lift energy 
consumption in India and China to the fastest-growing rates in the world in the 
past two decades. It is feared that this frantic pace wil l continue and may even 
accelerate. However, such fast growth in energy consumption may not be sus-
tainable in the future due to its fiscal and environmental implications. 

China's energy consumption accounts for approximately 53 percent of 
East Asia's total, excluding that of Japan. The country's energy consumption 
grew by 130 percent from 1980 to 2001, when China became second in the 
world, behind the United States, in both total energy consumption (9.8 percent 
of the world's total) and carbon emissions (12.7 percent of the total). In 2002, 
China was the third-largest consumer of oil products, following the United States 
and Japan, with total demand of 5.26 million barrels per day (bpd; and net im-
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ports of 1.87 million bpd. China's oil demand is projected to reach 10.9 million 
bpd by 2025, with net imports of 7.5 million, making it a major player in the 
world oil market. India's energy consumption grew by 208 percent between 1980 
and 2001, and India ranks fifth after Germany, Japan, China, and the United 
States. India's oil use was 2 million bpd in 2002, of which 1.2 million bpd are 
net imports. 

Despite government efforts to mitigate pollution, both countries suffer 
from major energy-related environmental problems. Heavy reliance on coal 
(which supplies more than 50 percent of the energy needs in both countries) has 
meant that carbon emissions are rising fast. A 1998 report by the WHO indi-
cates that 7 of the 10 most polluted cities in the world are located in China, 
owing primarily to coal combustion. China accounts for 12.7 percent of the 
world's carbon emissions (832 million metric tons or m mt) and India for 3.8 per-
cent of the total (251 m mt), which is lower than Japan's 4.8 percent (316m mt) 
and the United States' 24 percent (1,565 m mt). Between 1990 and 2001, 
China's and India's carbon emissions increased by an astonishing 111 percent 
and 61 percent, respectively. Their carbon emissions are expected to continue 
to increase throughout the decade, offsetting the planned reduction in carbon 
and greenhouse gases (GHGs) under the Kyoto Protocol. Both China and India 
are "non-Annex I countries" under the United Nations Framework Convention 
on Climate Change, meaning they are not obligated to comply with the Kyoto 
Protocol mandating reduction requirements in the emissions of carbon GHGs 
because of the high priority placed on their economic development. In the case 
of China, doubts have been raised about whether its current growth pattern, 
which is energy-intensive and trade-led, especially in manufacturing, can be 
supported in the long run. This also implies that future growth in the agricul-
tural sector should be energy-efficient and that the agricultural sector soon 
needs to develop innovative ways to provide renewable energy for the manu-
facturing and service sectors. It also requires more actively promoting the job-
creating service sector, removing barriers to labor mobility, and decreasing sub-
sidies to manufacturing and investment therein. The 11th five-year plan takes 
these factors into consideration and signals a change to more balanced growth, 
with more attention to the environment and income distribution. However, the 
plan's targeted reduction in the energy intensity of the economy by over 20 per-
cent over the next five years may be too ambitious to achieve easily (World Bank 
2006). 

Sustainable use of water resources is another major challenge in the envi-
ronmental context of economic growth. Water use in agriculture is highly inef-
ficient in China and India (Chapter 10) because of policies treating inexpensive 
water and power supply as welfare measures (Meinzen-Dick, Raju, and Gulati 
2000). Booming groundwater irrigation in China following the tubewell priva-
tization wave in the 1990s, like underpricing and in some cases the provision of 
free power in India, caused problems of groundwater depletion and lowering 
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of water tables and thus needs policy attention. Similarly, providing inexpensive 
water for irrigation and fertilizers in India wi l l lead to further waste of scarce 
water resources and aggravate the problems of waterlogging and salinity of land 
i f it is not addressed soon. In addition, as development progresses, domestic and 
industrial uses wi l l increase dramatically and compete with the primary sector 
for scarce water resources. Against this backdrop, China and India have to seek 
to reduce water use without affecting food production and farmers' incomes 
(Chapter 9). 

Although increasing water charges is expected to have a positive influence 
on water conservation and the environment without compromising food pro-
duction, implementation of such a policy remains a great challenge in China 
and India. Implementing an increase in prices without parallel improvement in 
the institutional shortcomings of supplying agencies will prove difficult. In China, 
an increase in water prices may be carried out administratively overnight, but 
the welfare effects on poorer farmers wi l l be no less painful than in India in the 
absence of adequate safeguards. 

The challenge of financial sustainability applies in India, particularly to 
the budget deficit. As a result of reforms, the problems of double-digit inflation 
and shortages of foreign exchange were brought under control in India (Srini-
vasan and Tendulkar 2003; IMF 2004). 1 2 However, the budget deficit, one of the 
major triggers of the macroeconomic reforms in 1991, remains alaimingly high. 
After declining to 7 percent of GDP right after the 1991-93 reforms, the con-
solidated budget deficit has climbed back to the prereform level of 9 percent 
(India, Ministry of Finance, Economic Survey, 2001-2). This is regarded as one 
of the prime reasons that economic growth slowed down after 1996-97 and why, 
overall, Indian GDP growth during the postreform period was net very differ-
ent from that in the 1980s. Although the growth rate climbed back to 8 percent 
levels in 2005, sustaining it calls for cutting expenditures, particularly subsi-
dies, and improving revenue collection by both the tax system and input sup-
pliers such as SEBs and Water Canal Authorities (India, Ministry of Finance, 
Economic Survey, 2001-2), which can incidentally increase the pool of resources 
available for productive public investment. Of late, the savings rate has inched 
up to 29 percent, bringing India closer to China, where the savings rate hovered 
around 35^10 percent throughout the reform period (WDI 2004). One encour-
aging development has been the passage of the Fiscal Responsibility and Bud-
get Management Act, which mandates the elimination of the government's 
revenue deficit by 2009. 

China has so far managed to maintain the fiscal deficit of the central gov-
ernment at 3-4 percent of GDP (NBS 2003). The imbalance in the sectoral com-

12. In 1990-91 inflation was 11.6 percent, and foreign exchange was :£ 1.5 billion. By 
2000-2001 inflation was brought down to 3.8 percent, and by October 2004 foreign reserves had 
jumped to $120 billion. 
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position of GDP growth—between the contributions of industry and services to 
GDP growth—has narrowed after a recent revision. Compared to what was seen 
as a disproportionate 53 percent, industry's share in GDP is now 47 percent. 
And the service sector has gained, from 32 percent according to the old ac-
counting system to a little over 40 percent. China's high investment and savings 
rates, which have major contributions from government and SOEs, are also ex-
pected to moderate in the future, even though the economy has been booming 
in recent years (Kujis 2005). But the banking system and the exchange rate 
regime require serious reform, considering the need to conform to WTO re-
quirements and rules. However, even agriculture's contribution to GDP is down, 
from 15 percent to only 12.5 percent now. The revaluing does not change the 
causes of concern much, though, because the differential between productivities 
in agriculture and in other sectors continues to grow. 

Concluding Remarks 

A number of factors help to explain the differences in growth between China 
and India during the reform era: the initial conditions, the sequencing and pace 
of reforms, and the political system, institutions, and regulatory environment. 
Yet special mention must be made of the fact that China and India achieved 
remarkable development and growth even though aid as a percentage of GDP 
in the two countries remained low. This is in direct contrast to the situations in 
most other developing countries and regions, where the amount of aid is much 
higher, while development and poverty reduction lag far behind. This is an 
important lesson for developing and developed countries, multilateral agencies, 
and local NGOs and groups. It questions the very basis of current policy pre-
scriptions that accompany aid packages, not only raising issues related to the 
efficiency and effectiveness of external aid but also, conversely, revealing the 
extraordinary and often underestimated capacity of national initiatives and 
policy actions to turn—and in fact halt—the tide of poverty. 

Both countries still face tremendous challenges on the path to further pros-
perity. Continued growth is a must, owing to pressure from growing populations 
and the need for jobs for them. It is also a condition for a more stable society. 
Given the high expectations of their citizens, the lack of growth or even slower 
growth could lead to unrest in both countries. The limited natural resource base 
can be a critical constraint to growth. The future economic growth of both coun-
tries increasingly depends on imports of energy, for which future prospects are 
uncertain. Both countries are also among those most severely affected by water 
shortages. 

Consequently, future growth must be based on higher efficiency and wi l l 
require China and India to invest in science and new technologies to harness 
their energy and water, optimize their economic structures for allocative effi-
ciency, and reform their fiscal, financial, banking, and insurance systems. Both 
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countries must also pursue more pro-poor growth, which is not only a develop-
ment objective in itself but also a precondition for future growth in the long term. 

China and India can both gain tremendously by learning from each other, 
because both have a long way to go. The dragon is breathing competitive fire 
over a large part of the world, and the elephant is ambling briskly, but both need 
to address their weaknesses and build on their strengths in order tc achieve their 
national goals and fulfill the aspirations of their people. The lessons learned 
from the experiences of China and India wi l l also help other developing coun-
tries and provide direction in the global fight against hunger and poverty. 
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Commercial agriculture: in China, company 

plus farmers, 67; in India, research directed 

toward, 160, 161 
Commission on Agricultural Costs and Prices 

(CACP), of India, 267, 269, 276, 279, 303 
Committee on the Pricing of Irrigation Water, 

of India, 199 
Commodity committees, in India, 161 
Common property resources (CPRs), in India, 

93-94 

Commune and brigade enterprises (CBEs), 
371—372. See also Township and village 
enterprises 
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Communist Party (China). See Chinese 
Communist Party 

Community Development Program, of India, 
441 

Community mobilization, in India: in land 
reform, 94-95, 95n; of traditional irrigation 
systems, 201 

Communization, in China, 12-14; benefits of, 
14, 52; dismantling of, 53; failure of, 49, 
51-52; and Great Famine, 51; health pro-
tection system in, 52, 98; township and 
village enterprises in, 328 

Company plus farmers, 67 
Competition, in China: farm size and, 60-62; 

among state-owned enterprises, 285-286 

Compulsory Education Program, of China, 
434 

Computerization, of land records, in India, 90, 
91 

Condensed Courses of Education and 

Vocational Training, 446 
Conservation of water: in China, 182, 

184-185, 215; in India, 205, 215 
Constitution, Indian: and poverty reduction, 

445, 456; on provincial reform, 73 
Construction, in India, volume of employment 

in, 351 
Consumer welfare, in China, marketing 

reforms and, 259, 262 

Consumer welfare, in India: marketing re-
forms and, 269-270; trade reforms and, 321 

Consumption patterns, in China, diversifi-
cation of, 326 

Consumption patterns, in India: diversification 
of, 326, 384, 396-399; by income group, 
384, 385t, 396-397; nonfarm income and, 
347; urbanization and, 396, 397 

Contract farming: future of, 481; in India, 
398-399 

Contracting, in surface water management, 
185 

Cooperative healthcare system, in rural China, 
98-99 

Cooperative health insurance program, in 
China, 115-117 

Cooperatives, agricultural: in China, 11-12, 
50; in India, 398 

Copra, in India, nominal protection coeffi-
cients for, 317, 319f 

Corruption, in China: in health system, 97, 99; 
in land tenure system, 56, 68 

Cotton, in China: marketing refcrms for, 
251-253,257; nominal protection rates for, 
291-292, 293t; price trends fcr, 251,252t 

Cotton, in India, nominal protecl ion coeffi-
cients for, 317, 32 I f 

Counties, Chinese, poverty alleviation target-
ing, 427, 429,429n, 435 

Coupons, medical, in China, 118 
CPRs. See Common property re; ources 

Credit, in China, 60-61, 428 
Credit, in India: and diversification, 401^102; 

market reform of, 270; in poverty reduction 
programs, 443, 456, 458 

Criticality ratio, 210 

Cultural Revolution (1966-76): agricultural 
production and productivity during, 14; 
agricultural research during, 129; collective 
farming in, breakup of, 53; commune and 
brigade enterprises in, 372; failures of, 
14, 15 

Dairy products, in India: contrac: farming 
of, 399; cooperative model for, 398; diver-
sification and, 391; export policy on, 308; 
history of reform in, 40; import policy on, 
304, 305; production-consumjtion integra-
tion in, 302, 398, 399; trade flows of, 
308-310, 309t 

Dams: in China, 255; in India, 203-206 
Dandong Academy of Agriculturil Science, 

156, 158 

DARE. See Department of Agricultural 
Research and Education 

DBT. See Department of Bio-Technology 
Deaton, Angus, 5n, 316-317 
"Debating society," India as, 23*, 477-478 

Decentralization, of Chinese agri ;ultural 
production, 15-17 

Demand, in India: current status of, 266; in di-
versification, 392-393; external vs. internal, 
266; nonagricultural reforms influencing, 34 

Democracy, in China: Agricultural Lease Law 
and, 67-68; Household Responsibility 
System and, 65; land tenure patterns and, 
56, 57 

Democracy, in India: and domest c support 
reforms, 303; and marketing reforms, 280; 
in public investment policies, 126 

Density effect, in poverty, 317 
Department of Agricultural Research and 

Education (DARE), of India, 152 
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Department of Bio-Technology (DBT), of 

India, 177-178 
Desert Development Programs, o f India, 442 
Development firms, owned by Chinese 

research institutes, 145-146, 159 
Development of Women and Children in 

Rural Areas (DWCRA) (India), 443,446, 

450 

Dholakia, B. H.,271,271n 
Diet. See Consumption patterns 
Dining, communal, in China, 51 
Direct income transfers: in China, 25; in India, 

453 

Directory manufacturing establishments 
(DMEs): definition of, 364; productivity 
levels in, 355-357, 356t 

Direct sale, of tomatoes in China, 404^120; 
calculation of transaction costs in, 409^13; 
conclusions regarding, 419; determinants 
of choice of, 408^109, 409t, 412t; disaggre-
gation of transaction costs in, 413^117; 
organization of, 406, 407; quality perform-
ance and transaction costs in, 417^119 

Direct subsidies, for Chinese consumers, 259 

Diversification, in China, 365-383; agricul-
tural growth and, 366, 367-371; of agricul-
tural sector, 368-371; and farmers' income, 
366, 368, 380-381, 382t; future of, 383, 
481; lessons learned on, 474-476; market-
ing reforms and, 325; in rural economic 
growth, role of, 375-380; of rural economy, 
371-375; vs. structural adjustments, 381 

Diversification, in India, 384-402; of crop 
subsector, 271, 387-391, 390t, 392-395; 
definitions of, 387, 387n; determinants of, 
392-395, 394t; of dietary (consumption) 
patterns, 326, 384, 396-399; of fishery sub-
sector, 387-388, 391-392; future of, 481; 
lessons learned on, 474-476; of livestock 
subsector, 387-388, 391; marketing reforms 
and, 325; policy implications of, 400^102; 
production-consumption linkages in, 
386-387, 397-399; recommendations on, 
400-402 

DMEs. See Directory manufacturing 
establishments 

Doha Round, agricultural negotiations in, 321 
Domestic market, in China, during reform 

period, 20-23 
Domestic support, in India: exemption from 

reductions in, 36; government reports on, 

40; history of, 301-303; reform of, 39^12, 
303; WTO commitments on, 313 

Domestic (household) water use: in business-
as-usual scenario, 215; current status of, 
212, 212t; in higher price scenario, 227, 
227t 

Dong, Xiao-Yuan, 51 
Dow, Gregory, 51 

Dragon Head Companies, 261 
Dreze, Jean, 316-317, 438, 446 

Drought Prone Areas Program, of India, 442 

Droughts, in India, 28, 31 
Drugs, pharmaceutical, in China: in coopera-

tive healthcare system, 98; corruption relat-
ing to, 97; government control of, 98, 113 

Drugs, veterinary, in India, intellectual 
property rights for, 175 

Du Jian Yan irrigation project, of China, 207 
Du Jian Yan water control system, of China, 

367 

DWCRA. See Development of Women and 
Children in Rural Areas 

EAS. See Employment Assurance Scheme 
Eckholm, Eric, 95n 

Econometrics, 131, 132, 336 
Economic development: equality in, 126, 

482-484; in India vs. China, differences 
between, 126; and poverty reduction in 
China, 432^133 

Economic growth rates, in China and India: 
history of, 3, 432, 433t; projections for, 7; 
public investment and, 125 

Edible oils. See Oils, edible 
Education, in China: at agricultural univer-

sities, 145; on health issues, 102, 103; land 
tenure system and, 63-64; lessons learned 
on, 468, 469; and poverty reduction, 432, 
434, 436, 438; public investment in, history 
of, 129-130; public investment in, impact 
of, 134, 139, 432; and rural nonfarm sector, 
337 

Education, in India: lessons learned on, 468, 
469; public investment in, history of, 129, 
167, 168t, 169t; public investment in, im-
pact of, 132, 139. See also State agricultural 
universities 

Education, Ministry of (China), 145 
Egalitarianism, in Chinese land policy, 46,49, 

50,62-64 

EGS. See Employment Guarantee Scheme 
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EIAs. See Environmental impact assessments 
8-7 Poverty Reduction Plan (China), 

427^128; criteria for poor counties in, 427; 
goal of, 23n, 427; government commitment 
to, 435; impact of, 23; introduction of, 23, 
427; problems with implementation of, 
427-428 

Elderly, in China, healthcare for, 112, 118 
Elections, Chinese, for village councils, 65, 

67-68 
Electricity development, in China, 130, 135 
Electric power subsidies, in India, 267-268, 

267t, 275, 278 
Employment, in China: agricultural, size of 

workforce, 7; in healthcare, 98,114-115 
Employment, in India: agricultural, size of 

workforce, 7, 71, 264; casualization of, 
349-351, 350t; land reform affecting, 77; 

in rural nonfarm sector, volume of, 348t, 

349-352, 350t 
Employment Assurance Scheme (EAS), of 

India, 444, 447-448, 452, 460 
Employment generation programs, in India: 

cost-effectiveness of, 453-454; list of 
major, 459-461. See also specific programs 

Employment Guarantee Scheme (EGS), of 

India, 443-444, 447, 450, 45It, 452 
Energy consumption, future of, 484^185 
Engle coefficient, 259, 365, 366t 
Environmental impact assessments (EIAs), of 

Indian water projects, 205 
Environmental problems, in China, poverty 

linked to, 437^138 
Environmental problems, in India: agricultural 

research system and, 173; water resources 

and, 203, 204, 205-206 
Environmental protection: future of, 484-486; 

as policy goal in China, 242-243, 437 
Environmental Protection Act of 1987 (India), 

203, 205 
Equality, in economic development, 126, 

482-484 

Equity, as goal of land reform in India, 77 
Escobal, J. A., 410 

Essential Commodities Act of 1955 (India), 

40, 270, 279 
Exchange rate, in China: historical trends in, 

18t-19t, 24; reform of, 23-24, 284-285 
Exchange rate, in India: historical trends in, 

18t-19t; reform of, 33 
Expenditure Commission (India), 277 

Export policy, in India, and fooc. security, 

307-308, 322 

Export subsidies, in India: during reform 

period, 36-39; WTO commitments on, 313 

Extension service. See Research system 

Fair price shops, in India, 322, 444 
Family farming, in China, 52n, 53. See also 

Household Responsibility System 
Famines: in China, 13, 51; in India, 28, 444 
Fan, Shenggen, 125, 132, 133, 194, 271, 456 
Farmers' income. See Income, farmer 
Farmers' rights, in China, in Household 

Responsibility System, 55 
Farmers' welfare, in China: Agricultural Lease 

Law and, 68-69; in land tenure system, 
62-64 

Farmers' welfare, in India: input subsidies 
and, 268; marketing reforms End, 269-270 

Farm size, in China: and agricul nral produc-
tivity, 45^16; and competitiveness, 60-62; 
and market outlet choice, 407 

Farm size, in India: in agrarian structure, 
265; and agricultural productivity, 45-46, 
84-87; ceiling on, 73-76, 89-90; and in-
puts, 85-87; in landholding structure, 81, 
82t-83t; and marketing reforms, 265; and 
technological advances, 85-8''; in tenancy, 
78-79 

FCI. See Food Corporation of India 
FDI. See Foreign direct investment 

Feder, Gershon, 60 
Feed industry, in China, 254-255 

Fertilizers, in China: and agricul rural growth, 
367; government control of, 2.1; marketing 
reforms for, 253-254; and ma'ket outlet 
choice, 412; and quality perfo-mance, 419 

Fertilizers, in India: effects of subsidies for, 
275; farm size and, 86-87; in Jreen revolu-
tion, 30; history of subsidies for, 267-268, 
267t, 302; recommendations cn subsidies 
for, 277-278; reforms attempt 5 d for, 41; 
reforms needed for, 277-278; self-
sufficiency in, 302 

Feudalism: in China, 11; in Indis, 72 
Finance, Ministry of (China), 427,428 

Finance, Ministry of (India), 268 
Financing: of Chinese health protection 

system, 97-101, 114-115; of Indian 
agricultural research system, 166-170. 
See also Public investment 
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Fiscal Responsibility and Budget Management 

Act (China), 486 
Fishery production, in China, growth of, 369, 

370t, 371 
Fishery production, in India: diversification of, 

387-388, 391-392; future of, 392 

Five guarantees households, health relief fund 
for, 117-118 

Five-year plans, Chinese: collectivization in, 
11; communization in, 12-13; energy con-
sumption in, 485; public investment in rural 
areas in, 125n 

Five-year plans, Indian: industrialization in, 
27-28; irrigation in, 27,191, 191t; land for 
women in, 92; land reform in, 77; poverty 
reduction in, 441, 442 

Fixed price policy, in China: for cotton, 
251-253; for grains, 246-247; for meat, 
249-251 

Flood management, in China, 182 

Flood Program, Operation (India), 391 

Flowers, in China, 146 
Food aid, to India, 28,301 
Food Corporation of India (FCI): establish-

ment of, 29, 267; functions of, 302; in 
import policy, 304; and private trade, 274; 
recommendations on, 279 

Food demand. See Demand 

Food-for-Work Program (FWP): of China, 
427, 428, 428t, 430, 434; of India, 460 

Foodgrain Prices Committee (India), 267 

Foodgrains. See Grains; specific types 

Food production: in alternative water 
scenarios, 220-226; base-year assessment 
of, 212-214; in business-as-usual water 
scenario, 214-218, 216t; water pricing and, 
228-230. See also Agricultural production 

Food safety, in China, 242, 262, 263 

Food security, definition of, 322 
Food security, in China, as goal of trade 

policy, 242 

Food security, in India: as goal of agricultural 
policy, 266-267, 274; and marketing 
reforms, 27.4-275; in output pricing policy, 
269; physical vs. economic access in, 
322-323; self-sufficiency as prerequisite 
for, 322; and trade reforms, 304-313, 
317-323 

Food shortages. See Food security 

Food subsidies, historical trends in, 18t-19t 
Food Summit (1996), 322 

Foreign aid: effectiveness of, 487; historical 
trends in, 18t-19t 

Foreign direct investment (FDI), in India, 33, 

400, 473 

Foreign exchange earnings, in China, 240 
Foreign exchange rate. See Exchange rate 
Foreign exchange retention system, of China, 

23n, 284 

Foreign investment, in China, in research 

system, 147-148, 149 
Foreign investment, in India: direct, 33, 400, 

473; in natural resources, 201 
Foreign reserves, historical trends in, 

18t-19t 
Forest Department (India), 94 
Forestry Administration, State (China), 151 
Forests, in India, land reform and, 93-94 
Forest trees, in China, protection of, 151 
Free market, in China, gradual expansion of 

role of, 16-17 
Free-riding, Agricultural Lease Law and, 

67-68 
Fruits, in China, marketing reforms for, 251 
Fruits, in India: cooperative model for, 398; 

diversification of, 389-391, 395; profit-
ability of, 395 

FWP. See Food-for-Work Program 

Gandhi, Indira, 29, 30 
GATT. See General Agreement on Tariffs and 

Trade 

GDP. See Gross domestic product 
Gender: in Chinese migrant labor force, 

337-339; in Indian poverty alleviation 
programs, 445^146. See also Women 

General Agreement on Tariffs and Trade 

(GATT): China's bid to join, 23; Indian 

import policy under, 305 
General equilibrium model, on Indian poverty 

reduction, 452^155 
Generalized least squares (GLS) technique, 

393 

Genetically modified (GM) food, in India, 
177-179 

Genetic resources, ownership of, 175, 176 
Gertler, Paul J., 88 
Ghatak, Maitreesh, 88 
GHGs. See Greenhouse gases 
Ghose,A. K., 84-85, 86 
Gini coefficient: in China, 36, 36n, 482, 483n; 

in India, 81-83, 82f, 483 
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Global Integrated Water and Food Supply and 
Demand Projections, 208 

GLS. See Generalized least squares 

GM. See Genetically modified 

Goldar, B., 189 

GOV. See Gross output value 
Government spending. See Public investment 

Grains, in China: cotton prices and, 253; 
importance of, 243; marketing reforms 
for, 243-249, 244t, 262-263; obligatory 
delivery quota for, 243-245; post-WTO 
reforms on, 25, 287; in prereform era, 50; 
pre-WTO reforms on, 24—25; procurement 
prices for, 16, 21-22, 54, 243,245, 

246- 247, 247t; rationing system for, 

247- 248; subsidy policy for, 248-249; tariff 
rates for, 285; trade reforms on, 285-286. 
See also specific types 

Grains, in India: before green revolution, 28; 
during green revolution, 28-30, 302; 
physical vs. economic access to, 322-323; 
production vs. demand for, 266; self-
sufficiency in, goal of, 28, 302; trade 
flows of, 308. See also specific types 

Granger Causality Test, 347 

Great Famine of 1959-61, in China, 13, 51 

Great Leap Forward, 12-13; failures of, 13, 
15, 51; steel production in, 12, 13, 13n, 
50-51 

Greenhouse gases (GHGs), 485 

Green revolution, in India: and African coun-
tries, 7; definition of, 302; irrigation devel-
opment before, 27, 121, 190-191; phases 
of, 28-32, 302-303; policies before, 26-28; 
and poverty reduction, 30,441^142; spread 
of, 303 

Gross domestic product (GDP), of China: 
agricultural trade in, 34, 35f; per capita, 
growth of, 3,4f; as percent of global econ-
omy, 7; public investment and, 133-136, 
135t; during reform period, growth of, 17, 
20t, 2If; by sector, 20t, 43, 44f 

Gross domestic product (GDP), of India: 
agricultural trade in, 34, 35f; growth in, 
21f, 33, 34t; per capita, growth of, 3, 4f; 
as percent of global economy, 7; by sector, 
34t, 43, 44f 

Gross output value (GOV), of cropping sector, 
375-377 

Groundnuts, in India, nominal protection 
coefficients for, 317, 320f 

Groundwater, in China: as irrigation source, 
181, 207; in low groundwater-pumping 
scenario, 220-221, 221t; refoim of manage-
ment of, 186-187; sustainable use of, 
220-221,221t, 485^186 

Groundwater, in India: current status of, 188t, 
193; legislation on, 203; in low ground-
water-pumping scenario, 220-221, 22It; 
ownership of, 202-203; problems with 
irrigation from, 195-196, 207: reform of 
management of, 202-203; and reservoirs, 
209; sustainable use of, 220-221, 221t, 
485^186 

Growth. See Agricultural growth; Economic 
growth 

Guizhou province (China), 65, 69 
Gulati, Ashok, 28, 29, 30 
Gupta, S. P., 459n 

Haryana (India), 91 
Hashim, S. R., 278 
Hayami, Yujiro, 56 

Hazell, Peter, 125, 132, 133, 194 271,456 

Head count ratio (HCR), in India, 316, 321 

Health, Ministry of (China), 438 
Health protection system, in China, 97-120; in 

commune system, 52, 98; corruption in, 97, 
99; cost of, rising, 98-99, 99f, 100, lOlf ; 
establishment of, 52; financing of, 97-101, 
114-115; history of changes to, 97-99, 101; 
impact of changes to, 99-101; insecurity 
in, sources of, 102-112; institutions of, 
102-105; lessons learned on, 468, 469; 
policy intervention options for, 112-120; 
poverty and illness linked in, 100-101, 105, 
106t, 107f, 108f, 110-112, llOt, l i l t ; and 
poverty reduction, 436, 438; resommenda-
tions on, 113-120; 1985 reform of, 98, 101; 
residual insecurity in, 106-112, 109f 

Health protection system, in Indie: history of 
public investment in, 129; immunization in, 
113; insurance programs in, 11 7; lessons 
learned on, 468, 469; village cl inics in, 114 

Health relief fund, in China, 102, 117-118 

Hebei province (China), 185 
Heckman, J., 411 

Hedonic price structure, 404, 411 

Heilongjiang Academy of Agricultural 
Science, 156, 158 

Higher price, higher basin efficiency (HP-HE) 
scenario, 227-230, 229t 



Index 533 

Higher price (HP) scenario, 226-230, 227t, 
228t, 229t 

Higher rain-fed production (HRF) scenario, 
224-226 

High-value agricultural products, in China, 
326 

High-value agricultural products, in India: 
diversification in favor of, 326, 384-387, 
392-395; export of, increase in, 384, 386f 

High-yielding seed varieties (HYV): in China, 
367, 377; in India, 29,30-31 

Himanshu, 5n 

Holden Foundation Seeds, 155 
Household income. See Income 
Household registration system, in China, 

330-331 

Household Responsibility System (HRS), of 
China, 52-57; agricultural production and 
productivity under, 17, 22, 53; benefits of, 
53, 64; characteristics of, 54-55; and diver-
sification, 369; economic impact of, 17, 
17n; establishment of, 15, 52-53; farm size 
and, 60-62; gradual implementation of, 
15-16, 52-53, 369; incentives in, 15, 185; 
land markets and, 59-60; leasing of land in, 
54-55, 59-60, 59t; marketing reform since, 
239; origin of name, 52n; and poverty re-
duction, 17; regional variation in, 55-57, 
55t; and rural politics, 64-69; social welfare 
in, 62-64; tenure security in, 57-58; as two-
tier system, 15, 52, 52n; weaknesses of, 53 

Household water use. See Domestic water use 

HP. See Higher price 
HP-HE. See Higher price, higher basin 

efficiency 

HRF. See Higher rain-fed production 

HRS. See Household Responsibility System 

Huang, Jikun, 287, 294 
Human capital: in Chinese poverty reduction 

programs, 435-436; in Indian research 
system, 166-167, 170-171, 171f 

Human development: in Chinese poverty 
reduction programs, 435-436; through 
Chinese vs. Indian land policy, 46; in Indian 
poverty reduction programs, 442, 457 

Human Development Reports, UNDP, 445 
Hunan Academy of Agricultural Sciences, 

147 

Hunan province (China), 58 

Hybrids, plant variety protection for, 155 

HYV. See High-yielding seed varieties 

ICAR. See Indian Council of Agricultural 
Research 

ICDS. See Integrated Child Development 
Services 

IMF. See International Monetary Fund 
Immunization: in China, 103, 113-114; in 

India, 113 

IMPACT-WATER model, 208, 232-233 
Imperial Council of Agricultural Research. 

See Indian Council of Agricultural Research 

Import policy, Indian, and food security, 
304-307 

IMR. See Inverse Mills ratio 
Incentives, in China: and agricultural growth, 

368; and diversification, 368, 369; in 
Household Responsibility System, 15, 185; 
lessons learned on, A12-A14; for water con-
servation, 184—185; in water management 
reform, 185-186,230 

Incentives, in India: government recommenda-
tions on, 41; lessons learned on, 472^174; 
reform of system, 40; in water management 
reform, 230 

Income, farmer, in China: in agricultural 
policy goals, 242; direct income transfers 
and, 25; diversification and, 366, 368, 
380-381, 382t; farm size and, 61; market-
ing reforms' impact on, 256-258, 257f, 262; 
nonfarm income linked with, 365, 381; 
trade reforms' impact on, 298-299, 298t 

Income, farmer, in India: marketing reforms' 
impact on, 272-273, 275, 276; nonfarm 
income linked with, 347-349; trends in 
growth of, 272-273 

Income, household, in China: historical trends 
in, 365, 366t; Household Responsibility 
System and, 17; and poverty reduction, 
432; from rural nonfarm sector, 332, 336, 
336t, 337t, 365, 378-379, 379t 

Income, household, in India: and consumption 
patterns, 384, 385t, 396-397; from rural 
nonfarm sector, 345-349, 346t, 357 

Income inequality, in China: future of, 484; 
historical trends in, 426, 426f, 482^183; 
Household Responsibility System and, 17 

Income inequality, in India, 483-484 
Incomplete markets, in China, 56, 60 
Index of Industrial Production, in India, 264 

India: colonial, 72, 190, 207; as "debating 
society," 235, 477—478; economic role of 
agriculture in, 264; economic system of, 
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after independence, 126; major fiscal and 
financial indicators in, 18t-19t; rationale for 
comparing China with, 6-8 

Indian Council of Agricultural Research 
(ICAR): establishment of, 160-161; evolu-
tion of, 161-162, 164t-165t; mission of, 
161; organizational structure of, 162-163; 
problems with, 162, 173-174; research 
institutes under, 161; scientific manpower 
in, 170, 171f. See also Research system 

India Water Vision (IWV), 189 

Indira Mahila Yojana (India), 446 

Indrakant, Subbarao, 448 
Induced institutional change hypothesis, 

56-57 

Industry, in China: in agricultural policy goals, 
240; as public sector domain, 126; regional 
variation in, 331; in rural areas, privatization 
of, 330; in rural areas, rise of, 327, 331; 
township and village enterprises in, 
328-330; in urban areas, rural links to, 329; 
water use by, 183, 212, 212t, 215, 227, 227t 

Industry, in India: agriculture's linkages with, 
264; bias toward, vs. agriculture, 313; 
lowering of protection for, 33, 34; as private 
sector domain, 126; in second five-year 
plan, 27-28; water use by, 205, 212, 212t, 
215,227, 227t 

Inequality. See Equality 

Inflation rates, historical trends in, 18t-19t 
Information costs, in Chinese tomato market, 

411; conclusions regarding, 419^120; 
disaggregation from other costs, 413-417 

Information systems, market, in China, 263 

Infrastructure, in China: future of, 480-481; 
for water resources, 183-184 

Infrastructure, in India: in diversification, 
393-395, 401; future of, 480^*81; before 
green revolution, 26-27; impact of public 
investment in, 456; in poverty reduction, 
456; for water resources, 191 

Inheritance of land, in China, 54, 66 
Inland fisheries, in India, 391-392 

Inputs, agricultural, in China: marketing 
reforms for, 253-255, 258; price trends in, 
258, 258f; during reform period, 22. See 

also specific types 

Inputs, agricultural, in India: effects of sub-
sidies for, 275, 304; farm size and, 85-87; 
in green revolution, 29, 302; history of 

subsidies for, 267-268, 267t, 302; vs. out-
puts, value of, 272, 273f; recommendations 
on subsidies for, 277-278. See also specific 

types 

Institute of Lixiahe, 145 
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reform attempts in, 197-203; reform suc-
cesses in, 27; regional variation in, 191, 
193-194, 265; size classification in, 190n; 
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tion of reform, 467-468, 477^180; on initial 
conditions, 468—470; on marketing and 
trade reforms, 261-262, 467-468, 472-474; 
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recommendations on, 278-279, 280-281; 
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trends in, 317, 318f-321f; for manufac-
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451-452, 452t; effectiveness of programs 
for, 443,446-455; factors affecting rates of, 
136-138; future challenges in, 456^158; in 
green revolution, 30, 441^142; through land 
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food production from, scenarios increasing, 

221-226; regional and seasonal variation in, 

180,208 
Rainfall, in India: average amount of, 188t; 

and cereal production, 213-214, 213t, 218; 
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