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FOREWORD

An economic transformation has occurred in much of
rural Asia since the Asian Development Bank (ADB) last
undertook a survey of the region in 1976. The rural economy
has become increasingly linked to a rapidly integrating world
economy and rural society in Asia faces new opportunities
and challenges.

The transformation of rural Asia has also been
accompanied by some troubling developments. While large
parts of the region have prospered, Asia remains home to the
majority of the world’s poor. Growing inequalities and rising
expectations in many parts of rural Asia have increased the
urgency of tackling the problems of rural poverty. The rapid
exploitation of natural resources is threatening the sustainability
of the drive for higher productivity and incomes in some parts
of rural Asia and is, in general, affecting the quality of life in
the entire region.

These developments have altered the concept of rural
development to encompass concerns that go well beyond
improvements in growth, income, and output. The concerns
include an assessment of changes in the quality of life, broadly
defined to include improvements in health and nutrition,
education, environmentally safe living conditions, and reduction
in gender and income inequalities. At the same time, the policy
environment has changed dramatically. Thus, there has arisen
a need to identify ways in which governments, the development
community at large, and the ADB in particular, can offer more
effective financial and policy support for Asian rural
development in the new century.

Therefore, the ADB decided to undertake a study to
examine the achievements and prospects of rural Asia and to
provide a vision for the future of agriculture and rural
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development in Asia into the next century. The objective of
the Study was to identify, for the ADB’s developing member
countries in Asia, policy and investment priorities that will
promote sustainable development and improve economic and
social conditions in the rural sector.

The Study was designed as a team effort, using ADB Staff
and international experts under the guidance of an ADB
interdepartmental steering committee. To address the diverse issues
satisfactorily and in acomprehensive manner, five thematic subject
areas were identified to provide the analytical and empirical
background on which the Study’s recommendations would be
based. Working groups comprising ADB staff were set up to
define broadly the scope and coverage of each of the themes.
The five working groups acted as counterparts to international
experts recruited to prepare the background reports, providing
guidance to the experts and reviewing their work to ensure high
guality output.

A panel of external advisers from the international
research community was constituted to review and comment
on the approach and methodology of the study and the terms
of reference for each of these background reports. The external
advisers also reviewed the drafts of the reports. In addition,
external reviewers, prominent members of academe and senior
policymakers, were appointed to review each of the background
reports and to provide expert guidance.

The preparation of the background reports included four
workshops held at the ADB’s headquarters in Manila: an inception
workshop in May 1998; two interim workshops, in November
1998 and January 1999, respectively, to review progress; and a
final workshop in March 1999, at which the background reports
were presented by their authors to a large group of participants
comprising senior policymakers from the ADB’s developing
member countries, international organizations, international and
locally based nongovernment organizations, donor agencies,
members of academe, and ADB staff.

The five background reports, of which this volume is one,
have now been published by Oxford University Press. The titles
and authors of the other volumes are:
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Transforming the Rural Asian Economy: the Unfinished
Revolution
Mark W. Rosegrant and Peter B. R. Hazell

Rural Financial Markets in Asia: Paradigms, Policies, and
Performance
Richard L. Meyer and Geetha Nagarajan

The Quality of Life in Rural Asia
David Bloom, Patricia Craig, and Pia Malaney

The Evolving Roles of State, Private, and Local Actors in
Rural Asia

Ammar Siamwalla with contributions by Alex
Brillantes, Somsak Chunharas, Colin MacAndrews,
Andrew Maclntyre, and Frederick Roche

The results and recommendations from the Study were
presented at a seminar during the ADB’s 32nd Annual Meeting
in Manila. These have since been published by the ADB as a
book titled Rural Asia: Beyond the Green Revolution.

The findings from the Study will provide a basis for future
discussion between the ADB and its developing member
countries on ways to eradicate poverty and improve the quality
of life in rural Asia. The volumes in this series should prove
useful to all those concerned with improving the economic and
social conditions of rural populations in Asia through
sustainable development.

TADAO CHINO
President
Asian Development Bank



PREFACE

This volume explores the transformation of agriculture
in Asia since the last survey by the Asian Development Bank,
published in 1978 when the impact of the green revolution was
beginning to be felt and the focus of governments and
researchers was on food security. In the last two decades, Asia
has seen unprecedented growth in both the agricultural and
nonagricultural sectors. Many countries in Asia have begun
industrializing and their economies are no longer primarily
agrarian in nature.

The volume is written within the rural Asian context and
with special emphasis on sustainability issues. It is notintended
to be a survey of Asian agriculture. Rather, it concerns how
much growth there has been, what made that growth possible,
and how growth can be further enhanced on a sustainable basis.
Issues related to agriculture that are relatively remote in relation
to rural Asia are given less attention. The focus of the book is
how agriculture could become a component of a path to
sustainable development.

The contributors to this volume are Mingsarn Santikarn
Kaosa-ard, Benjavan Rerkasem, Apichart Kaosa-ard and Kanok
Rerkasem from Chiangmai University; and Sunil Subanroa
Pednekar, Shelley Grasty and Paul Auger from the Thailand
Development Research Institute Foundation.

The authors wish to thank the following resource persons:
Dr. Veravat Hongskul, Senior Fishery Officer, FAO Regional
Office for Asia and the Pacific; Dr. Denis Hoffmann, Regional
Animal Production and Health Officer, FAO; Mr. Henning
Steinfield, FAO; and Mr. David Steane, Animal Genetic
Resources Asia.

We would also like to thank the following who shared
information, publications, and ideas with us: Drs. Peter Hazell
and Mark Rosegrant, International Food Policy Research



Institute (IFPRI); Dr Larry Harrington, International Wheat and
Maize Improvement Center (CIMMYT); Dr E.T. Craswell,
International Board on Soils Research and Management
(IBSRAM); Dr R. A. Fischer, Australian Centre for International
Agricultural Research (ACIAR).

Finally, we gratefully acknowledge the assistance and
support of the many Asian Development Bank personnel who
were involved in the project, especially Bradford Philips and
Shahid Zahid, and the members of the Working Group for this
topic, in particular the Chair, Dimyati Nangju. The external
advisers and external reviewers also provided useful
information and suggestions on the content of the work.

MINGSARN KAOSA-ARD
and BENJAVEN RERKASEM



| THE PERFORMANCE OF
AGRICULTURE IN AsiA

INTRODUCTION

Sustainability is a concept that has been gaining popularity
since the 1980s. The most commonly cited definition of
sustainability is that adopted by the Brundtland Commission:
“development which meets the needs of the present without
compromising the ability of future generations to meet their
own needs” (WCED, 1987, p. 43).

For agriculture, the issue of sustainability is linked to that
of food security, i.e. the sustained ability of agriculture to provide
adequate food supplies. Concern about food security stems from
the fear that as population increases, our ability to meet
increasing food needs will be limited by the natural resource
base. In addition, the technology of the green revolution, which
was the introduction from the late 1960s of high-yielding
varieties of rice, wheat and maize, application of chemical
fertilizers and modern pest control methods, coupled with
increased capital investment in irrigation and on farms, may
have exhausted its potential. Furthermore, second-generation
problems, which are related to the high-technology package
and agricultural intensification, are claimed to be undermining
future productivity through soil, water, and genetic degradation.
Investment in irrigation infrastructure has also slowed down.
Agriculture has encroached into wilderness lands, affecting
biodiversity, which is fundamental to the sustainability of
agriculture. The Food and Agriculture Organization of the
United Nations (FAQO) has estimated that between 1995 and 2010
the increase in agricultural cropland will place 85 million
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hectares (ha) of forests at risk. This trend of increasing threats
to natural forests further exacerbates the possibility of climatic
change through the release of additional carbon dioxide into
the atmosphere. Indeed, the agricultural sector is being accused
of undermining its own sustainability.

The concerns cited above are not at all recent. The issues
concerning the possibility of sustained agricultural growth
began in the 1940s and 1950s (Rattan, 1994), when the physical
availability of natural resources was thought to be a possible
limit to future growth. The second wave of concern, prevalent
in the 1960s and 1970s, arose from the increasing intensification
of agriculture and conflicts related to the multiple uses of natural
resources and the environment, e.g. as inputs for production,
recreational services, tourism sites, pollution sinks, and sources
of potential future wealth (i.e. biodiversity). The third, and
current, wave of concern was initiated by scientists in developed
countries and deals more with global issues, such as climate
change, ozone depletion, and acid rain.

In order to combat natural resource and environmental
pressures, national and international research communities have
joined forces in producing technologies that increase
productivity, augment the existing natural resource endowment,
and prevent food scarcity and starvation. The green-revolution
technology was believed to be a win-win solution that overcame
natural resource constraints and institutional changes.

The Brundtland Commission’s definition of sustainable
development, as cited above, applies to the concept in general.
As far as agriculture is concerned, the Asian Development Bank
(ADB) has another definition, namely “that which can evolve
indefinitely toward greater productivity and human utility,
enhance protection and conservation of the natural resource
base, and ensure a favorable balance with the environment”
(Tarumizu, 1992). This definition of sustainability is not just
about maintaining environmental quality for a given level of
resources. Nor is it about maintaining yields at current levels
in perpetuity. The concept also includes (i) the need for
enhancing productivity, and (ii) the need to meet increasing
demands from growing populations. Itis, therefore, not a static
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definition of constant production but refers to a sustained increase
in production and consumption over time.

The ADB definition is particularly ambitious, considering
that the standard economic interpretation of the Brundtland
Commission’s concept of sustainability requires that the per
capita consumption of future generations remain at least as high
as the current level. In order to maintain constant consumption
levels over time, an amount equivalent to the economic
depreciation of the exploited resources must be ploughed back
into the investment as capital formation (Hartwick, 1977). This
capital formation needed to replenish depleted stocks does not
necessarily have to be physical capital. For agriculture, the
ploughed-back amount could be in the form of investments in
new technology and human resources. If consumption is
allowed to increase over time, greater levels of plough-back
investment are necessary. This volume adopts the ADB
definition; the increase in yield levels or yield growth, a
performance indicator for investment in technology; is used here
as a proxy indicator for the need for more investment in
technology to maintain agricultural sustainability.

This volume traces the past successes and the challenges
yet to be overcome in achieving sustainable agriculture. The
role of the State in management of technology transfer and of
the natural resources sector is assessed vis a vis that of
alternative institutions, such as the open market and local
communities. We argue that technology, which has been a very
powerful instrument in helping to meet food security needs in
Asian countries, will not be able to continue in this role if policy
and institutional reforms are not undertaken. This is especially
true of those reforms related to natural resources and the
environment. Current environmental degradation is a result
of the mismanagement of technology, and failed policies and
inappropriate government interventions. There are some early
indications that the growth in productivity of rice production
is leveling off, implying that the nature of research and
technology development as well as the extension system will
have to be modified.
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We also argue that the yield gaps that continue to persist
despite the green revolution are a reflection of the lack of
attention that has been paid to less favorable environments.
Past development efforts have concentrated on solutions
designed in the laboratory rather than field-based crop
management and, except for the People’s Republic of China
(PRC) and the transition economies, on technology and
infrastructure rather than on policy and institutional reform.
Although there is no large leap forward in productivity gains
on the horizon for the next decade, substantial cumulative
incremental gains could be made. The size of these gains
depends on the ability of governments to fine-tune their
research, development, and extension systems. This volume
also emphasizes that agricultural sustainability can only
come about if policies, including agricultural as well as
economy-wide and natural resource policies, and institutions
reflect environmental costs and demonstrate a proper
understanding and appreciation of the complex relationships
between nature, technology, and society.

THE SUCCESS AND SHORTCOMINGS
OF THE GREEN REVOLUTION

The green revolution has been central to Asia’s agricultural
success. A key element is the use of new “improved” crop
varieties developed with the aid of modern plant breeding
techniques. Before the Second World War, Japan and its then
colonies were the only Asian economies to employ crossbreeding
extensively to increase crop productivity. Similar efforts did not
begin in the rest of Asia until 1950, at which time breeding
programs were instituted almost simultaneously in most Asian
countries. International breeding programs began shortly
afterwards, for rice in 1960 at the International Rice Research
Institute (IRRI), for maize and wheat in 1966 at the International
Center for Maize and Wheat Improvement (CIMMYT), and for
soybean, mungbean, and some major vegetables at the Asian
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Vegetable Research and Development Center (AVRDC).
Modern varieties (MVs), the new varieties developed through
both national and international breeding programs, began to
be released and diffused in Asia beyond Japan, the Republic of
Korea, and Taipei,China, from 1965.

The new varieties were generally superior in terms of yield
potential, tolerance to pathogens and pests, and responsiveness
to fertilizer and irrigation. They were also insensitive to
photoperiod and/or required shorter growth time, making them
more suitable for intensive cropping systems. The success of
one group of MVs, the high-yielding varieties (HYVs), was
internationally highlighted by the realization of a spectacular
increase in output regionwide and the conferring of the Nobel
Peace Prize on Norman Borlaug, who was the chief breeder of
the technology development program at CIMMYT (Fairbain,
1995). The green revolution was the true Asian miracle of the
1970s and 1980s.

Without international assistance, the PRC was able to raise
yield potential even further by developing, at the end of the
1970s, hybrid technology for rice and maize. The advent of the
green revolution has saved Asia from famine and starvation
(Box 1.1). Nowhere has the impact of seed-fertilizer technology
been greater than in South Asia where almost all countries have
managed to feed their populations despite predictions of famine.

Bangladesh changed from being a net importer of
3.5 million metric tons (t) of grain annually in 1965 to self-
sufficiency in grain by the early 1990s, by which time its
population had grown from 53 million to 115 million (Gill, 1995).
In India, where large-scale food shortages were avoided, the
green revolution enabled food production to outpace population
growth. Between 1970 and 1991, the annual rate of increase in
food grain production was about 2.5 percent, while the annual
rate of population growth over the same period was 2.2 percent.
Technology had enhanced the food-growing capacity of India
to the extent that it could have fed an additional 350 million
people during that same period (Repetto, 1994). In the PRC,
the food production index rose from 50 in 1975 to 145 in 1995,
which implies that enough food was produced for an additional
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Box 1.1 Food and Famines

Globally, the world now produces enough food for its
entire population. It is not the shortage of food but rather
poverty, poor distribution, and mismanagement that have
caused starvation and malnutrition. In 1943, inflation in Bengal
drove food prices beyond the reach of the poor and caused 2-
3 million deaths from starvation (FAO, 1995a). Major famines
are mostly manmade, through war, ethnic or religious conflict,
lack of foreign exchange, or abrupt economic crises, or are
simply the result of inaccurate statistics and falsehoods.

The Great Famine that resulted in 30 million deaths in
the PRC in 1959-1961 has been blamed on a number of factors.
Explanations range from bad weather, inappropriate policies
and incentives, poor reporting of crop yields, and even fraud.
In order to satisfy the central leadership, local governments
exaggerated grain output, leading to an excessive flow of grain
out of the rural agricultural areas (Johnson, 1996). When the
famine struck, the transportation system at that time and the
sheer vastness of the country did not allow for the timely
delivery of supplies to the deprived regions, resulting in one
of the most devastating tragedies of our time. Some have
claimed that it was forced collectivization that led to a decline
in grain output in 1959 and 1960 (Chisholm and Jayasuriya,
1994). Lin (1988, cited in Lin, 1998a) suggested that it was due
to “the deprivation of the peasant’s right to withdraw from
the collectives.”

Brown (1995) warned that famine in the PRC may occur
again. He estimated that by 2030 the PRC population will have
increased by half a billion, putting tremendous pressure on
the global food supply, and cited the increase in grain prices
and large imports of grain by the PRC during 1994 as early
signs of a growing imbalance between supply and demand.

In reality, the performance of agriculture in the PRC
throughout the 1990s has been remarkable, except for areas
affected by natural disasters. Cereal output rose steadily after
1950 through the middle 1990s. Wheat imports dropped from

(continued next page)
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Box 1.1 (continued)

7.2 million t in 1994 to 1.9 million t in 1997. In 1997, the PRC
boasted a net export of about 1.1 million t of rice.

Highlighting famines and paying too much attention to
statistics showing food production per capita may lead to
“Malthusian optimism?”, i.e. the belief that raising the growth
of food production per capita above the growth rate of the
population will solve the starvation problem, which neglects
the more pervasive and permanent problem of hunger and
nutrition (Sen, 1986). Neither prices nor food production per
capita are good warning signs or early indications of famines
(Sen, 1986). More importantly, long-run food policies should
not be limited to expanding food production per capita but
should also enhance the ability of the individual to secure and
be guaranteed food entitlements.

292 million people over that period. Similar success stories were
repeated in Indonesia, Pakistan, Sri Lanka, and Viet Nam. Some
countries, especially India, Thailand, and the Philippines, are
now rapidly catching up with hybrid maize technology.

The green revolution not only helped to increase food
production and supply, but also altered agricultural practices
and cropping and trading patterns, and transformed rural
livelihoods throughout Asia. The increased incomes and volume
of trade encouraged associated activities such as food processing
and transport. Expansion of electrically and mechanically
powered irrigation and increased adoption of tractors and other
farm machinery reduced the need for draft animals. A village-
level study in Punjab, India, covering 1965 to 1978, revealed
that camels were no longer used as draft animals and that the
use of bullocks had decreased substantially (Leaf, 1984 and 1987,
cited by Goldman and Smith, 1995). In their place, the numbers
of food animals such as buffaloes and goats increased. Milk
and meat became more readily available for household
consumption. Rural poverty in India declined substantially as
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aresult of government spending related to the green revolution
(Fan, Hazell, and Thorat, 1998).

The impact of the green revolution on equity was
guestioned in early critiques. The technology involved can be
seen to be selective and biased in favor of resource-rich regions
and wealthy farmers. Fertilizer-responsive technology needs
to be supported by a favorable environment, such as one with
good irrigation, and tends to further aggravate the unequal
distribution of income between resource-rich and resource-poor
regions. Farmers also need credit worthiness, which tends to
favor the large rather than the small farmer. Landless labor
derives little benefit from these improvements, and employment
levels have actually dropped due to the mechanization made
possible by the higher productivity resulting from the green
revolution. Rich and influential farmers were seen to maximize
gains by ending tenancy agreements and lobbying for input
and price subsidies (Fairbairn, 1995).

The increase in the supply of labor-intensive crops kept
real wages low, which helped to support the expansion of labor-
intensive enterprises. Fairbairn (1995) reviewed over 300 studies
on the impact of the green revolution and found that 80 percent
of the studies conducted between 1970 and 1989 concluded that
the impact on equity of the green revolution was negative and
that inequality increased during that period. It has been feared
that the green revolution is a potential cause of increasing social
antagonism and unrest (Frankel, 1971, cited in Sharma and
Poleman, 1993).

The counter argument is that the negative effects on equity
were the result of the early stages of the green revolution only.
Citing field evidence from the northern Arcot region, Tamil
Nadu, India, proponents of the green revolution indicated that
the difference in yields between large and small farmers, evident
in the 1970s, disappeared in the 1980s because smaller farmers
were late adopters (Hazell and Ramaswamy, 1991). In fact, small
rice farmers and the landless made larger gains in family income
than did large rice farmers, farmers of other crops, and
nonagricultural households. There was no increase in the
concentration of land ownership. One study that found widened
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regional disparities in India between the mid-1960s and 1970s
also found that a second-generation effect of the green revolution
was increased output and profitability of small farmers. Other
benefits have included widespread employment opportunities
in postharvest operations such as storage, milling, marketing,
and transportation (Sharma and Poleman, 1993). Increased rural
incomes further brought about a diversification of rural
economies and new opportunities for nonfarm activities. There
was some loss in employment because of mechanization and
the use of pumping for irrigation, but improvements in real
wages led to increased earnings for the landless and
nonagricultural households.

Another study (David and Otsuka, 1994) on the impact
of adoption of HYVs in seven Asian countries (Bangladesh, PRC,
India, Indonesia, Nepal, the Philippines, and Thailand)
concluded that although HYVs improved productivity in
favorable (irrigated) areas relative to that in less favorable areas,
other indirect effects have tended to prevent significant
worsening of disparities in income distribution. These indirect
effects have included increased real wages in unfavorable areas
through migration out to favorable areas where employment
opportunities are higher, decline in the real price of rice, which
has benefited consumers, and changes in land tenure that have
mitigated the worsening of disparities in income distribution.
An exception is the development of hybrid rice in the PRC where
there has been a direct positive impact on equity, because the
new rice was adopted in the mountains in unfavorable regions.

A more recent study (Hazell and Fan, 1998), on marginal
returns to technology inputs in India in 1994, found that the
marginal return in rainfed areas from government HYV
expenditure was almost twice that in irrigated areas. On the
basis of State-level data for 1970 to 1994, the authors confirmed
that increased agricultural productivity reduced poverty directly
by increasing farmer income and indirectly through employee
wages and reduced agricultural prices. Poverty of the landless
increased, although to a small extent.

Most studies on the impact of income distribution
concentrate on income from rice farming. When the total income
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of all households, both those adopting and those not adopting
the new technology, is considered, the impact of income
distribution on rural households is negligible (Lin, 1998b). In
his study of 500 households in Hunan Province, Lin found that
technology adopters tended to increase the amount of resources
allocated to rice production relative to other activities, while
the reverse was true for those not adopting the new technology.
Therefore, if rice is the only source of income considered, an
inequality is to be expected because the nonadopters tend to
reduce the amount of resources committed to rice production.
By examining total income for all outputs, the impact on equity
of the new technology is seen to be minimal.

Later critiques of the green revolution have focused on
its ecological and biological impact. The high-technology
package used has disturbed the ecological equilibrium,
creating undue dependence on external inputs and stretching
the Earth’s support system beyond its capacity. The spread
of HYVs, which have a narrow genetic base, increases the risk
of greater exposure to pest and insect attacks. The associated
intensive use of agrochemicals could have a negative impact
on the quality of water, harming the health of farmers,
consumers, farm animals, wildlife, and the environment. Also,
since the green-revolution technology concentrates on a few
staple crops grown in favorable regions, farmers in unfavorable
areas have no option but to engage in extensive agriculture,
resulting in encroachment into natural forests and fragile
ecosystems. The green-revolution package has inherent
weaknesses and second-generation effects associated with its
high input practices. Finally, the technology involved depends
on fossil-fuel energy sources, which are nonrenewable. This
could undermine the long-term sustainability of green-
revolution technology.

The above arguments are examined in later sections. Here,
it is sufficient to note that the least recognized, but probably
greatest, benefit of the green revolution is that the increase in
food output has reduced the need for opening up more land
for agriculture, especially in the more fragile ecosystems. This
has prevented large-scale deforestation. It is estimated that
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without the green revolution, at least 60 percent more land
would be required to maintain the current population at the
prevailing nutritional standards (ODI, 1994, cited in Gill, 1995).
In 1985, The Consultative Group on International Agricultural
Research (CGIAR) estimated that without the modern varieties
about 20-40 million ha more would be needed to produce rice
and maize in the humid tropics (CGIAR, 1985, cited in
Harrington, 1993). The various criticisms should not be taken
as a rejection of the green revolution or of the value of an increase
in food supply and food security. Rather they should be taken
as providing directions for future research and improvement.

AGRICULTURAL GROWTH TRENDS (1967-1997)

The ability to meet increasing demands from growing
populations requires that production growth exceeds population
growth (Table 1.1). The green revolution has made this possible
over the last few decades. Demand and supply projections up
to 2010 indicate that production growth of cereals will be high
enough to allow a slight fall in the real price of food. Rice is the
only major staple crop for which prices may increase (Rosegrant
and Hazell, 1999). Some other developments occurring in
tandem with the green revolution have been innovations in
the areas of livestock, aquaculture, and coastal and oceanic
resources. This section examines the growth trends and
environmental impact of the food sectors as well as those of
tree plantations, the latter being brought into the analysis for
their relatively more benign impact on the environment and
their implications for land use.

Annual Crops
Asia contributes over 90 percent of the world’s production

of rice, about one third of all wheat and about one fifth of all
coarse grain (Khan, 1996). Three major trends can be observed
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in the yields of field crops in Asia. First, growth in the production
levels of food crops, mainly cereals and pulses, has been
decelerating during the third decade of the green revolution
(Table 1.1). The yield increases of cereals and pulses peaked at
3.8 percent per annum during 1977-1986, but slowed to
2.3 percent during the next decade. However, the latter growth
rate was still above that of population growth for the decade.
The average annual yield growth of crops other than cereals
and pulses rose from almost zero from 1977 to 1986 to almost
2 percent in the following decade. Asia’s population grew at
an annual rate of 1.82 percent during 1987-1997, down from
1.87 percent a decade earlier (Annex Table Al).

Tablel.1: Crop Production in Asia, 1977-1997

Average Growth (percent per year)
Production Yield
1977-1986 1987-1997 1977-1986 | 1987-1997
Cereals and pulses 3.82 2.60 3.80 2.29
Others? 3.22 5.16 0.20 1.81
Total 3.47 4.08 2.51 2.71

2includes fibers, oils, roots, sugar, tea, coffee, tobacco, rubber, vegetables, fruits, and nuts.
Source: FAOSTAT Database. Available: http://apps.fao.org

The second trend is a shift away from, or a fairly strong
diversification out of, food grains in favor of higher value crops
(Table 1.2, Annex Tables A2, A3, and A4). The decline has been
most drastic for rice, millet, and sorghum (Annex Table A5).
The trend has also reduced the dominance of food grains in the
total cropping system. In the PRC, the loss of land sown with
food grains was substantial, amounting to 8 million ha or about
10 percent of total harvested food grain area. The reasons for
the shift to nonfood grains were the decline in real prices of
food grains (Beckerman, 1995), a declining profitability due to
a price/cost squeeze, and an increased demand for high-value
horticultural crops.
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Table 1.2: Diversification of Asia’s Cropping System

1977-1997
Area Average Growth
ha, million percent of total (percent per year)
1976- | 1995- 1977 1996 1977- | 1987-
19782 1997 1986 1997
Cereals and pulses 304.570 | 307.554 | 73.84 63.60 0.03 0.25
OthersP 107.919 | 176.034 | 26.16 36.40 3.06 2.78
Total 412.489 | 483.588 | 100.00 | 100.00 0.82 1.05

a three-year mean.
b includes fibers, oils, roots, sugar, tea, coffee, tobacco, rubber, vegetables, fruits, and nuts.

Source: FAOSTAT Database. Available: http://apps.fac.org

Third, despite criticism voiced since the 1970s that the
seed-fertilizer package is beneficial only in favorable
environments, little progress on technology applicable to less
favorable areas has been made. For example, rainfed rice yields
are only half of those of irrigated agriculture, with even lower
yields for upland and deepwater areas (Rosegrant and Pingali,
1990). Maize yields in Rajasthan, Uttar Pradesh, and Madya
Pradesh in India and in many other countries are low. The
exceptions are countries where rapid diffusion of hybrid maize
has occurred, such as the PRC, Thailand, and the Philippines.

Amongst the major cereals, wheat and maize continued
to show robust yield growth during the last decade 