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Foreword

The agriculture sectors in most of the Asian economies have undergone
tremendous transformation over time, which has been mainly wrought by the
changing socio-economic and demographic profiles of the households engaged
in farming, and external factors including national policies and economic
globalization. The process of the transformation has been propelled by several
multi-faceted, simultaneous changes including the changes in land use and
agricultural enterprises, declining land holdings, formation of nuclear families
and land degradation. Over time, the uptake of the green revolution technologies
by the smallholder farmers has been quite impressive, as these technologies
offered a variety of crop product options through development of improved
high yielding and pest-resistant strains (classical agriculture), and thereby
improving yield levels and achieving self sufficiency in food production
in many countries. Further, the continued scientific experiments and R&D
innovations offered very promising opportunity for production promotion
through the development of plants that are resistant to floods, droughts and
other climate events.

The trajectories of agricultural transition in Asia unfold several interesting
paradoxes. One such paradox is that while few of the developing economies in
the region have witnessed a direct inverse relationship between agricultural
growth and poverty reduction if the sheer number of the rural population below
the poverty line is considered, majority of the countries have experienced
dwindling economic significance of agriculture along with burgeoning rural
dependence on this sector. The vulnerability emerging from climate change
and several other risks arising from national policies and farmers’ socio-
economic conditions have made agricultural development a very complex task.

The emergence of GM technology is yet another challenge that put the
countries in a serious dilemma as the smallholder farmers have to strike a
judicious balance between production of food, feed and energy crops, so that
the sustainability of livelihoods is least affected. But, more often, the decisions
are based on immediate economic gains and survival concerns, rather than long
term sustainability of agricultural production systems and livelihoods. The irony
that GM crops are being  widely promoted in the Asian region without
adequate regulatory or institutional support systems make the matters further
worse, which may also turn detrimental to food, feed, energy, environmental
and livelihood securities in the region. This entails the development and
effective implementation of scientific and socio-economically relevant
policies promoting sustainable agriculture.
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Over time, there have also been significant advancements in the development
of infrastructure for marketing of agricultural produce in Asia, though a vast
majority of the smallholders still remains to be deprived of such development
outcomes. It is widely realised that supply chains for the harvests including the
cooling systems and value addition for the products not only would save post
harvest losses but also will bring greater income and stability of the rural poor.
However, with the entry of some multinational players in these activities there
is increasing pressure on small entrepreneurs and family businesses, as they go
out of business and have to look for alternate income generation opportunities.
More importantly, the emergence of such marketing innovations in the context
of trade liberalisation has also been found to be jeopardizing the informal
marketing systems traditionally practiced by the smallholders based on values
of trust and co-operation, thereby terribly affecting their social and economic
conditions.

The whole gamut of emerging climate change risks and their impacts on
smallholder agriculture in Asian context remains a grey area. Arguably, from
the perspectives of regional planning and action for mitigation of climate change
effects, predictions of climate changes using universal models may only lead to
an expanding cascade of uncertainties. Because, such models follow a top to
bottom approach from drawing the emission scenarios to carbon cycle response
to global sensitivity to regional climate change scenarios and finally to
identify the range of possible impacts at the local level.  But, in case of
agricultural adaptation efforts at the local level, steps will have to be taken
without waiting for a completely reliable model in an urgent manner, even if it
means some risk taking. This entails developing and testing locationally and
socio-economically suitable adaptive farm management practices for the
smallholder dominant agriculture sectors in Asia.

That said, there are hardly very few regional studies that make a critical and
comprehensive examination of the complexities of agricultural transformation
and their long term implications for particularly the smallholder production
systems in Asia.

This book, which is a compilation of five case studies of  agricultural
transformation, is a commendable attempt in this direction. The book is quite
distinct in terms of narration of the important trajectories and challenges of
agricultural transformation in Bangladesh, South Korea, India, Thailand and
Vietnam. The case studies provide a fairly detailed analysis of how the agrarian
transformations are driven by changing socio-economic and demographic
characteristics of the farm households as well as structural impediments



xxiii

determining the access and use of technologies and farm management
practices by dominant smallholders.

It is hoped that the interesting and insightful country experiences as elaborated
in this book will be a valuable addition to the existing literature on the thematic
area of agricultural transition in the dynamic Asian context. The authors and
the editors of this volume have done a commendable job in providing a
comprehensive view of the important trajectories and the challenges
confronting the agriculture sectors in Asia.

The book also opens up new vistas of research which might help researchers
and policy makers develop holistic and multi-disciplinary approaches and
methodologies towards a more refined understanding of the rural transformation
processes and their linkages. This could provide significant contributions to
develop policies and strategies for sustainable agriculture development
emphasizing the sustainability of rural livelihoods in dynamic contexts.The
book also underlies that countries in the region should be heavily engaged in
research using trans-disciplinary approaches taking into account all mutually
reinforcing drivers of agricultural transformation to devise comprehensive and
inclusive strategies for sustainable agricultural development in Asia.

Prof. Sudip K. Rakshit
Vice President Research

Asian Institute of Technology (AIT)
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A Prelude to Agricultural Transition in Asia

P.K. Viswanathan, Gopal B. Thapa,

Jayant K. Routray and Mokbul M. Ahmad

Chapter 1

1. Introduction

As we approach the close of almost five decades of green revolution that shaped
the livelihoods of millions of smallholders in Asia, we find agriculture
development facing new challenges affecting its smooth transition to
sustainable agriculture. Unless effectively addressed through appropriate
public policies, research and development (R&D) for technology development
and institutional arrangements, most of these challenges could be potentially
detrimental to the sustainability of smallholder agriculture, which engages a
major chunk of agricultural population in the developing countries of Asia.

It is well-known that the major transformation that swept agriculture in most of
the Asian countries during the past few decades was wrought by the green
revolution technology backed by the smallholder sector. Thanks to green
revolution and the smallholder sector, most regions achieved tremendous
progress in terms of growth of agriculture and self-sufficiency in the
production of basic staples and other food crops. Many even generated a
significant surplus to feed a large segment of the global population. But the
agricultural makeover in the region had two major trajectories. While some
countries achieved rapid rural transformation and became advanced industrial
economies, a majority still remain predominantly agrarian in terms of the
proportion of population engaged in agriculture coupled with a sharp decline in
the contribution of agriculture to the national economy. Agriculture in the
majority of these countries may have to confront several challenges, most of
which are inherent and structurally rooted, thus posing a serious development
dilemma.

Nevertheless, despite the highly polarized scenario of growth and transformation
on one side and stagnation on the other, the Asian region has emerged as a
vibrant power centre in a highly market-driven and integrated global context,
which is quite unique. Yet, the challenges confronting agricultural development
and rural transformation on the one hand, and the uniqueness of the
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globally emerging Asian region on the other, make it a fascinating case for a
critical understanding of the various facets of its growth and transformation
from both historic and contemporary perspectives.

There are several other reasons that call for a much deeper and comprehensive
analysis of the dynamics of agricultural revolution in the Asian region.
Prominent among these are the rapid changes that took place in the
socio-economic and demographic spheres of smallholder livelihoods that is yet
to be properly understood and reflected upon in the context of the emerging
global development scenario. There are growing concerns that in certain
circumstances the agricultural transformation adversely affected the poorest
households with very little resource endowments, eventually disturbing their
food security and livelihood. At the same time, growth and development in
large swathes of Asia has been accompanied by changing aspirations of people,
especially the younger generation, which is increasingly loath to work on farms
and is seeking an eventual exit from farming operations. As often argued by
some, this exodus of the youth from the fields is regardless of their success as
farmers. However, this is a generalization and empirical evidence is needed to
legitimize it within the national and regional contexts. But the facts do speak
volumes: the average age of an active Asian farmer is rising, and even if the
availability of farm labor is not necessarily a major risk in the short and
medium-terms, in the long term it would be well worth explaining how the
youngster’s desire to leave farming will influence investment and sustainable
future of Asian agriculture over the next decades.

These issues apart, various related trends will have far-reaching consequences
on the style and content of the future of agriculture in Asia. Some of the
ostensible impacts may include the emergence of a relatively small-holding
size for staple production (especially rice), persistent technology constraints in
staples production, the growing distress induced rural-urban migrations
resulting in an increasing engagement of women and elderly in agriculture;
lack of rural non-farm employment opportunities; more erratic climatic
conditions and the resultant adverse impacts on crop production, farm
diversification and livestock-related activities; growing challenges with the
emergence of genetically modified organisms (GMOs) in agriculture with more
market-driven production relations in place, like contract or corporate farming
heralding the demise of peasant-based agriculture, and contradictory land use
policies and property rights systems. Thus, the cumulative impact of changing
youth aspirations, existing property rights structures, resource use practices,
emerging climatic risks, the ageing society, technological constraints,
biotechnology challenges, employment patterns and urbanization all suggest
that there is a serious medium to long-term risk to food security and sustainable
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rural livelihoods built up in Asia over a 40-year period of sustained investment
in agriculture, R&D, extension and building institutional capabilities.

The present volume is an attempt to document some of the major issues and
challenges confronting the Asian agriculture. The book is a compilation of studies
on the agricultural transformation in Asia, with particular reference to five
countries, viz., Bangladesh, South Korea, India, Thailand and Vietnam. It is the
outcome of a research undertaken by the Asian Institute of Technology, Bangkok,
with support from the Rockefeller Foundation, which has long been involved
in agricultural issues in Asia, having provided significant backing to
agriculture research and extension services during the green revolution in Asia.
The important focus of the research was to understand and document the
critical aspects underlying the dynamics of agricultural transformation
happening across countries and sub-regions in Asia during the past four to five
decades and identify the emerging issues, gaps in policies and knowledge and
provide directions for further research.

2. An Overview of Chapters

The book is organized into seven chapters, including this introduction.
Chapters 2 through 6 are narratives of agricultural transition and associated
socio-economic and demographic changes that swept Bangladesh, South
Korea, India, Thailand and Vietnam. Chapter 7 provides a synthesis of the
major findings emerging from the five country chapters with a brief outline of
the directions for future research. The country-level analysis of agricultural
transition as presented in the chapters follows the broad conceptual framework
as described in Figure 1.1, which provides a comprehensive understanding of
the various processes and driving forces that caused agricultural and rural
transformations in the larger context of Asia, especially in the five countries
under analysis.

 Figure 1.1 Major Drivers and Impacts of Agriculture Transformation in Asia
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Apparently, the major drivers of agriculture transformation may be classified
into four: viz: a) demographic and socio-economic factors (population growth,
ageing, migration and labour relations); b) technological and institutional
factors (changes in production technology, market access, prices); c) factors
related to land tenure/ property rights; and d) the climatic and environmental
change related factors. Though not valid in all circumstances and contexts, the
agriculture transformation may also have counter cyclical effects on the four
major factors listed above. In other words, agriculture transformation in a country
or region as an outcome of the interactions between any or all of the four
factors may also have an effect on these factors. Thus, the above conceptual
framework explains the interface between the various endogenous and
exogenous factors underlying the agricultural development process and the
resultant socio-economic, technological as well as environmental transformations
that have taken place in these countries as discussed in the chapters.

Chapter 2 by Asaduzzaman describes the story of agricultural transformation
in Bangladesh providing the historical perspective on agriculture growth and
the organizational aspects of production, followed by a detailed analysis of the
demographic transition experienced in the country. It then goes on to discuss
some of the pertinent issues affecting agriculture development in Bangladesh,
which are mentioned as various challenges caused by climate change;
environmental problems, such as land degradation and arsenic contamination;
and marketing and trade related issues. Toward the end, the chapter also dwells
on certain strategic recommendations for a new agricultural transition in
Bangladesh in the future. It recommends that technology generation system
has to be fully developed with adequate resources to take care of the problems
related to various stresses (eg climate-induced stresses, saline resistant crops)
that agriculture has to go through. The chapter also underlies the importance of
future organization of agriculture in the context of increasing trend towards its
feminization. It posits that if feminization of agriculture continues at this pace,
the whole support system of the government may need to be recast along with
redesigning of technology generation, marketing, extension, credit systems to
suit the demand of the future women farmers.

In chapter 3, Seong Woo Lee and Hyun Joong Kim narrate the dramatic
agrarian transformation experienced by South Korea.  It starts by dwelling on
the success achieved by South Korea, termed by the authors as a “hybrid
economy” where growth (in terms of GDP growth and trade) has been an
outcome of interaction between free market forces and state-controlled regimes.
However, the overall growth dynamism achieved by South Korea has been
facilitated by rapid industrialization and subsequent migration from rural to
urban areas, which by and large have resulted in deprivation of the rural areas.
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Broadly, the chapter concentrates on four major points for elaboration. First, it
tries to identify the characteristics of rural changes in South Korea during the
last 40 years, followed by an analysis of the diverse rural policy experiences.
Thirdly, it discusses the “rural theme village project” as part of the rural
restructuring strategies from an economy based on production to an economy
based on consumption and finally, it makes a critical evaluation of the agro-
tourism strategy introduced in the country in 2002. Designed with a major shift
in approach from production to consumption, this innovative project aims at
strengthening the village economies and integrating them with the development
process through increased urban-rural exchange programmes. However, much
of these initiatives have failed because of the duplication of program contents;
absence of post-hoc management after implementation; tendency of deepening
dependency on government subsidy, etc. One of the critical aspects of the
demographic transition as dealt in the chapter is the issue of ageing with an
increasing share of elderly population in the rural areas than the urban areas.
Reportedly, this might have serious implications for future organization and
conduct of agriculture in South Korea, which has already been facing tremendous
deterioration.

Chapter 4 by Ramesh Chand critically examines the agricultural transformation
in the Indian context with reference to Punjab and Haryana states, which are
described as the heartlands of green revolution in India. The chapter traverses
from outlining the historical significance of green revolution technologies to
the country’s achievements in spreading the benefits of food self-sufficiency
beyond the green revolution belts through a well-knit public distribution system
and other poor and small-farmer targeted programmes. It then examines the
important factors driving agricultural transformation and the associated
socio-economic and environmental outcomes brought out by the new technology.

The chapter also makes a brief mention of India’s cautious approach toward
internalizing the much proclaimed benefits of GM technology, followed by a
discussion on the policy responses toward the challenges posed by the
intensification of green revolution technologies without adequate consideration
to the critical aspects of markets, prices, credit and sustainable management of
natural resources. More importantly, though green revolution has been a boon
for the country to eradicate famines and deficiency in food production, much
of the agricultural dynamism was confined to few crops, viz., wheat, rice and
maize, and to a few regions of the country. Thus, the overall scenario of
agriculture development in the country presents three models, viz., Punjab model
of agriculture development, Haryana model of development, and agriculture
development achieved by rest of the country. However, the policy response is
an important area needing further thought in the Indian context, as the issues of
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agricultural development pertaining to the largest part of the drought-prone
regions in the country continue to be neglected in terms of integrated
agricultural development and action plans.

Chapter 5 on Thailand by Phrek Gypmantasiri provides a holistic view of the
transformation in Thai agriculture. Following a description of the important
characteristics of agricultural transformation, the chapter discusses the
structural aspects of demographic changes, rural employment patterns, land
tenure systems and the government policies on land redistribution. Then it
analyses the agricultural development in the country from a historic perspective
with an emphasis on important crops such as rice, maize, rubber, cassava,
sugarcane and fruits and vegetables that imparted dynamism to the country’s
emergence as a major exporter of agriculture products. It further examines the
important challenges affecting the prospects of Thai agriculture sector in terms
of climate change related issues, promotion of GM technology, and marketing
of agricultural products.

The chapter also touches on some of the recent policy initiatives in agriculture
aimed at boosting the growth of rural economy through diversification of
livelihoods along with conservation of biodiversity, especially the rice-based
ecosystems. Apparently, Thai agriculture appears to be more dynamic and highly
market sensitive/responsive as compared to the other four countries in terms of
its extent of commercialization and modernisation. That said, the emerging
micro-level scenario of agriculture is worrisome in view of the increasing
incidence of indebtedness among the farm households while the macro-level
scenario shows the success of Thailand as a leading exporter of agricultural
commodities.

The country’s agriculture is also facing serious problems of stagnating yield,
climate vulnerabilities, increasing shortage of farm laborers, replacement of
food crops like rice and maize with biofuel crops, problems due to floods, pests
and diseases, and environmental issues caused by an increased application of
chemical fertilizers and pesticides, etc, to mention a few. The country’s rice
sector in particular has been experiencing serious problems in terms of loss of
cultural and religious significance and tradition attached to rice production due
to the increased modernization of farming practices. Preservation of the
cultural ethos of agriculture becomes an important consideration especially in
the present context when there is a renewed interest, especially among the EU
countries, to conserve farming systems and their cultural traditions.

Chapter 6 by Do Kim Chung and Nguyen Viet Dang provides a comprehensive
analysis of agricultural transformation in Vietnam. The analysis begins with a
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detailed account of the changes in the rural setting wrought by the demographic
transition with definite impacts on the labour force, leading to significant outturns
in terms of rural labor migrations. This in turn had a pernicious impact on the
land market with notable changes in tenure systems and land distribution. The
chapter then traces the history of agricultural transformation in the country as
stimulated by the green revolution technology and the proactive policies and
reforms adopted by the state in various contexts. The country’s emergence as a
leading exporter of major agricultural products such as rice, coffee, tea,
peanuts, pepper and vegetables has been attributed to the strong policies adopted
by the government in the post-reforms (Doi Moi) period, which also
experienced tremendous expansion of agriculture. The chapter also discusses
the potential implications of climate change on agriculture in terms of
changing rainfall pattern, sea level rise and recurrence of extreme climatic events,
which would have a significant impact on water resources, rural livelihoods
and food security of the country.

Alive to these consequences, Vietnam has launched the National Targeted
Program (NTP) for addressing climate change issues. This program comprises
various activities aimed at: a) diversification of agriculture; b) application of
energy-efficient technologies; c) reduction of carbon emissions through planting
of trees to soak carbon dioxide in the atmosphere; d) greater use of renewable
energy sources like solar, wind, and hydroelectric power; and e) increase in forest
coverage. It also aims at launching various action plans, including local
development plans, to address the effects of climate change on agriculture.

In the area of GM technology, Vietnam has popularized the adoption of
genetically modified tilapia aquaculture as against the wider adoption of GM
crops in the rest of the countries. The Vietnam Government has allowed the
commercial production of GMOs since 2005. Of late, the Ministry of
Agriculture and Rural Development (MARD) has been in the process of
testing the GMOs on maize, soybean, cassava and animal feed products for the
2010 winter-spring season.

The chapter also raises some issues needing future research and the broad areas
suggested for research include: a) Agricultural development: diversification,
sustainable technology adoption, institutional issues (relating to farms), public
investment; b) Food security: at household, regional and national level; c)
Migration and labor movements; d) Gender issues; e) Non-farm employment,
and structural changes in rural economy under industrialization and urbanization;
f) Sustainable resource use (land, water, bio resources, rural environment
management); g) Impacts of joining WTO; h) Public policy for poverty
reduction; i) Responding to climatic changes: technology, strategy, etc.
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Chapter 7 by Viswanathan, et al provides a synthesis of the diverging experiences
in agricultural transformation taking place in the five countries. It is organised
into four sections. The first section assesses the important facets and trajectories
of agricultural transformation as discussed in chapters 2 through 6. Section two
examines the major drivers and outcomes of agricultural transformation, which
describes the important changes in the socio-economic, demographic,
technological, institutional and environmental spheres affecting the conduct of
agriculture in these countries. The third section presents the major challenges
confronting smallholder agriculture in the wider Asian context.

Chapter 7 also raises some concerns about the future of smallholder agriculture
in the Asian context. A larger issue that crops up from the country studies as
well as other literature on Asian agricultural transformation is whether it is
possible to carry forward the smallholder dynamism, which has been
instrumental in driving agricultural growth in Asia in the green revolution era.
This issue of the future of smallholder agriculture has been grabbing serious
attention especially since the past few years or so in the context of the growing
global food security concerns as well as the emergence and diffusion of GM
technology. The issue has much more relevance in view of the several
challenges facing the Asian countries as elaborated in the book. Finally, the
chapter underlines some critical issues specific to the smallholder agriculture
and its future prospects in the broader context of Asia. Essentially, most of
these key issues should form the basis for drawing the future research agenda
as well as development of R&D programs, policies and institutional
interventions on a regional scale for paving the way for a pro-poor agricultural
transformation in Asia in the future.



Bangladesh: Facing Old Challenges

in a New Context

M. Asaduzzaman

Chapter 2

1. Introduction

The years 2007 and 2008 saw an unprecedented rise in prices of food and
agricultural commodities the world over, and drew the attention of policy- makers
to the necessity of continually focusing on the issues of agricultural growth and
production lest humanity is deprived of access to food, the most basic need
of all. A re-examination of the role of agriculture in the general scheme of
development, particularly in developing countries including those in Asia, brings
to light the striking changes that have taken place in the sector and the
economic, social and institutional frameworks within which it has to operate.

The unease over the present state of agriculture deepens considering that this
sector has been contributing less and less to the total GDP even as changing
income levels and population structure require diversification away from
cereals to high-value crops and non-crop food production, which in turn need
better production technology and marketing.

Other new challenges are also rising on the horizon. The continual rise in
population has been putting more and more pressure to squeeze the maximum
out of a dwindling and somewhat degraded land base. This is accompanied by
a changing demographic structure that sees a very large number of young male
entrants to the labour force leaving their land for cities or other countries in
search of jobs, thus making women de facto household heads, which would
have an implication on agriculture production.

The imperatives of a growing population and the increasing demand for food
means that the agricultural yield has to multiply continuously. This had
happened earlier but the rate of innovation may have reached a plateau.
Renewed emphasis is needed on technology generation, innovation, and
adaptation of the existing off-the-shelf technology (e.g., biotechnology, GM
products) to local conditions. Simultaneously, the output has to be marketed to
cater to the demands of the non-agricultural population (urban as well as rural
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non-farm households) as much of the population will no longer be subsisting
on agriculture. This sector also has to tackle issues such as dwindling soil
productivity and depleting water levels besides the frightening spectre of
climate change.

This chapter sheds light on the strategic challenges to agriculture in Bangladesh
and the ways to resolve them for its growth in future.

2. A Brief History of Agricultural Growth1

2.1 Sectoral Share of Agriculture in GDP

The sectoral share of agriculture in GDP has been on a steady decline, falling
from 46% of GDP in the late 1970s to 31% at the turn of the century.  Now it
stands at around just about a fifth of the total GDP. Manufacturing contributes
around 17% while services provide the lion’s share. This does not mean that
agriculture has not grown at all, but the rate of its growth has been much lower
than of manufacturing and services.

Over the last one decade, the agriculture sector has grown at less than 3.5% per
annum on an average while the over-all GDP has increased at 5.5% (Table 2.1),
often surpassing 6% over the last few years. Non-agricultural sectors such as
manufacturing and services have grown at a much faster pace. The volatility in
the growth rates of agriculture is evident from Figure 2.1.

Table 2.1 Average Annual Growth Rates of Sectors and

Sub-Sectors (1997/98-2007/08)

Sector/Sub-Sector Rate of growth (%)

1. Agriculture 3.4

a) Crops 3.1

b) Livestock 4.6

c) Forestry 4.7

d) Fisheries 3.0

2. Mining 7.3

3. Industry 6.9

4. Services 5.9

5. GDP 5.5

Source: Author’s estimates based on official data.



Bangladesh: Facing Old Challenges in a New Context 11

2.2 Predominance of Rice Cultivation

Rice was grown on nearly 75% of the gross cropped area of the country in
recent years and thus whatever happens to rice determines the fate of agricul-
ture. While this may give a sense of focus, it may also be the Achilles’ heel of
agriculture.

Rice production has several characteristics. First, over time dry period rice (boro),
grown from February to May under irrigated conditions, has now become the
most important in terms of output (Figure 2.2). Aman rice grown mainly during
rainy season and partly rain-free months from July-August to December-
January is the second most important in terms of contribution to the total
production. But it often suffers due to the onset of floods and storms in coastal
areas and moisture stress at the time of flowering. Aus rice, a wet rice variety
often ravaged by floods, has almost ceded its place to boro.

Figure 2.2 Rice Output by Season

Figure 2.1 Fluctuations in the Rates of Growth in Agriculture and Sub-Sectoral GDP
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The yield of most varieties of rice is rather volatile, but more so for aman. This
is critical as the frontier for expansion of boro acreage has been largely reached
and more now needs to be coaxed out of aman by lessening the damage caused
by both flood and drought, which have been raising salinity in the coastal
areas.

The increase in the output of rice has been possible due to the sweeping change
to high-yielding varieties (HYV) of paddy sensitive to application of fertiliser
and water management. During 1977-78 to 2006-07, the total change in area
under rice was only 0.1%, while the yield increased by 2.6%, thus raising the
total rate of output change to 2.7%. The pace of yield change has been faster
from 199-93 to 2006-07 when the change in area under rice was 0.5% and the
yield recorded a change of 3.14%. This raised the rate of output growth to an
annual average of 3.6%.

Today, most of the rice output comes from HYVs. In 2007-08, 79% of the
paddy production came from HYVs, while hybrid rice yielded 12% and the
local varieties contributed a mere 9% of the total output. Consequently, many
of the traditional varieties may have vanished and their germplasm lost forever
unless preserved by agricultural research centres. This bodes ill for future
development of varieties with desirable genetic qualities.

2.3 Technological Change in Agriculture

Bangladesh agriculture has witnessed two types of technological changes. One
is the large-scale adoption of high-yielding varieties of rice and other crops
which are fertilizer-intensive and require mechanized irrigation. This falls in
the field of land augmentation. The second is the introduction of mechanized
tillage. Power tillers are now ubiquitous in villages. While displacing labor for
particular crops, power tillers have helped farmers raise cropping intensity, one
reason why all kinds of farmers have owned or used different types of capital
equipment in similar degrees (Figure 2.3).

Although hybrid seeds are also being cultivated side by side with HYVs, they
face certain teething problems with extension workers and scientists ill-equipped
to trouble-shoot the agronomic problems of cultivating these varieties.

So far there has been limited interest in the country in introducing bio-
engineered crops which have various potential benefits as well as perceived
risks. But in the absence of adequate experience in this field, the risks cannot
be adequately assessed2. In fact, the main risk may not stem from “using
biotechnology” but from “not using biotechnology”.
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Agricultural scientific research is carried out mainly within the National
Agricultural Research System (NARS) of Bangladesh. It has 10 organisations
and an apex body called the Bangladesh Agricultural Research Council (BARC).
While crops such as rice, jute, tea and sugarcane have specific research
organizations dedicated to them, Bangladesh Agricultural Research Institute
(BARI) studies all other crops, including non-cereal ones. A centre is also
conducting research on the use of radiation for crop cultivation, while another
is focusing on soil research.

Even though NARS has been beset by various governance, administrative,
jurisdictional, and financial problems, it has managed to research on,
experiment with and release cultivars with desirable properties such as salinity,
drought and submergence tolerance, and shorter maturity. Needless to say it
would have performed much better had it enjoyed the political will to run its
various units as centers of excellence. The system is in need of urgent reform
so that it can deliver cutting edge research that Bangladesh agriculture needs so
that it can grow faster and support the economy through various linkages.

2.4 Diversification of Agriculture

We have earlier indicated that crop agriculture determines the over-all rhythm
of agriculture. Yet, the fact remains that non-crop food is also important from
nutritional and other points of view besides being income-elastic. The 2005
Household Income and Expenditure Survey indicates that while cereals in

Figure 2.3 Ownership/Use of Capital Equipment by Farm Size (2005)

Note: PT: power tillers; DTW: deep tubewell; STW: shallow tubewell; LLP; low lift pump
Source: Asaduzzaman (2009)
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general and rice in particular are income-inelastic, food of the non-crop variety
such as milk and meat is income-elastic, and entails development of livestock
and poultry as well as fisheries (Table 2.2).

This diversification has taken place rather slowly. As Deb (2008) has shown,
the 1980s saw little change in diversity away from crops (Simpson index value
0.54 or thereabout). The following decade saw steady improvement in this field
but it again petered out at the level of 0.63.

Diversification within crop agriculture has been even more limited, fluctuating
between 0.76 and 0.78 for much of the last 25 years. Unless the productivity of
rice increases substantially, farmers will be loath to move away from this crop
as a sack of rice is thought to be more of an assurance of subsistence than a sack
of onion or potato or egg plant. Farmers produce what they eat unless they can
market it and buy rice instead at an affordable price. Market risks have to be
low if diversification is to be achieved.

3. Organization of Production

3.1 Farming as a Source of Household Income

Agriculture is not only contributing less and less to Bangladesh’s GDP, it is no
longer the only source of income for many rural households. A recent survey
has shown that out of more than 18,000 households investigated in rural
Bangladesh in 2008, just about 20% mentioned agriculture as their sole source
of income (Table 2.3). Another 40%-41% mentioned agriculture as a part-time
activity. These figures also indicate a kind of structural change in the rural
economy in which agriculture no longer holds sway as the predominant
economic activity for a large section of the rural population.

Note: Figures in parentheses are estimated income elasticities.
In the last column all are statistically insignificant.

Source: Asaduzzaman (2008).

Table 2.2 Income-response of Per Capita Demand by Commodity

Falling demand Rising demand Stagnant demand

Cereals (-0.75) Fish (0.57) Vegetables (-0.37)

Rice (-0.83) Milk (1.45) Pulses (0.31)

Raw sugar (-0.57) Meat (1.30) Edible oil (0.02)

Wheat (0.63)

Sugar (1.03)



Bangladesh: Facing Old Challenges in a New Context 15

3.2 Farm Size

One reason why agriculture may no longer be the predominant activity for
many in Bangladesh  is because it is organized in millions of marginal (5-49
decimals) and small (50-249 decimals) farms, whose number is rising with
every passing year. The number of marginal and small farms in the country has
grown steadily from 70% in 1983-84 to 79% in 1996, and 88% in 2005.
Meanwhile, the proportion of large farms with at least 7.5 acres of operational
holding has fallen from 9% in 1983-84 to 2.5% in 1996, and 1.2% in 2005 in
rural Bangladesh.

In 2005, marginal and small farms accounted for just about 60% of all operated
land while the larger farms had a share of just about 10% of the land. Over 10%
of farm households had no land of their own, indicating a thriving tenancy
market.

3.3 Tenurial Relations on Land

Pure tenant farmers with no land of their own are rare, and numbered 3% or so
in 2005. But owner-cum-tenants, who have some land of their own and rent a
part of what they cultivate, are more numerous, constituting 36% to 37% of
farms in 1996 and 2005. Farms run by owners are in the majority, and form
about 60% of the farming land.

3.4 Land Fragmentation

There is little recent information on land fragmentation. Dated information from
1983-84 and 1996 Agricultural Census indicated that over these two periods,
average number of fragments per holding changed only a little from 6.9 to 6.

Table 2.3 Household Income Source in Rural Bangladesh (2008)

 Income source Frequency Percent

Only agriculture 3702 19.9

Only non-agriculture 3738 20.1

Only wage labour 2367 12.7

Part agriculture, part non-agriculture 5042 27.1

Part agriculture, part wage 2609 14.0

Part non-agriculture, part wage 1108 6.0

No defined source 34 0.2

Total 18600 100

Source: Asaduzzaman and Islam (2008)
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The number of fragments per acre, however, had risen from 3.0 to 3.6 (Saha,
2000). Whether this is good or bad depends on how the land is being used.
Anecdotal evidence suggests that the use of mechanized tillage becomes
somewhat difficult in these situations, and many farmers have to supplement
mechanized tillage with bullock tillage as corners in small plots cannot be
adequately ploughed with machines.

4. Changing Population Structure

4.1 Relationship between Population and Agriculture

The relationship between population and agriculture can be conceptualized in
several ways. First, from the demand side, as population increases, everything
else remaining the same, the demand for agricultural commodities increases.
Hence, rising population means the demand for agricultural commodities
and food will in general rise, and may have to be provided from domestic
production as far as possible.

On the supply side, population provides the labour necessary for agricultural
operations. Hence, any change in its structure (spatial, sex-wise and age-based)
and demographic dynamics such as migration may have implications for
supply of labour to agricultural operations. Thirdly, rise in population
accompanied by scarcity and degradation of land resources will have
implications for technological change as more and more produce may have to
be coaxed from the same amount and quality of land. Each of these may call for
changes in organization and technological characteristics of agricultural
production.

4.2 Population Size and Structure

The population of Bangladesh shot up from 87.1 million in 1981 to 124.3 million
in 2001, and is touching nearly 150 million now. Earlier, males slightly
outnumbered females. But several changes have taken place over the years.
First, the growth rate of population has been falling steadily from 2.35%
between 1974 and 1981 to 2.17% between 1981 and 1991, and then further to
1.59% between 1991 and 2001. This was made possible by halving the fertility
rate from 4.7% in 1986 to 2.4% by 2007.

There has also been a spatial change with the urban population increasing both
in absolute and relative size from about 15% of the total population in 1981 to
more than 25% in 2001. Thus, urban population has more than doubled in just
two decades implying a growth rate of around 3.5% per annum. Given the rate
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Figure 2.4 Age Structure Changes in Population by Year of Census

of growth of national population, this speed of urbanization has been
phenomenal indeed.

The urban population has been rising due to natural increase in the population
in the towns coupled with migration from rural to the urban areas. Delineating
certain hitherto rural areas as urban may also have caused a rise in the urban
population.

There has also been a change in the age structure with a quantum increase in
the working population in the prime age groups of 15-24 and 25-34 (Figure
2.4). Given that farm sizes are getting smaller, and are increasingly unable to
absorb more labor, this trend could be leading to migration from rural to urban
areas.

Source: Prepared by the author based on information in BBS, Statistical

Year Book, 2008, 2009.

But there is no definitive information on such migration although anecdotal
evidence suggests a very large outflow of labour to foreign countries from the
rural areas which indicates that a similar trend may also exist for internal
rural-to-urban migration.

4.3 Dwindling General Access to Land

The increasing population means that over time the pressure on land has been
rising. This is evident from the trend in the man-land ratio in the country
(Figure 2.5). At the same time the land available for cultivation had been
falling due to transfer of land to other purposes, including habitation, building
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of infrastructure, industrial uses etc. Increasingly limited availability of
land had been partly the driving force behind the adoption of yield-raising
technology in agriculture that has been discussed earlier.

4.4 The New Labour

Labour force participation: According to labour force statistics, the number of
people employed in agriculture has been falling over years4. During 1989-90
and 1990-91, the total size of labour force in the country in agriculture was
around 33 million. By 2002-2003 and 2005, it had fallen by one-third to around
23 million, which indicates a substantial move away from agriculture. This
must also mean a shortage of labour which is evident from the high wage rates
prevailing in the rural areas in many cases as discussed later.

Feminization of agriculture: There has also been a feminization of the labour
force employed in agriculture. Between 1999-2000 and 2005-2006, the
number of employed persons in agriculture increased from 19.99 to 22.93
million persons (Table 2.4) or by about 15%. While the male labour decreased
by about 6%, the number of women working in the fields increased from 3.76
million to 7.71 million, thus recording a rise of more than 100%. This is indeed
a phenomenal change. The proportion of women in agricultural labour force
has increased from less than 20% to over a third of the total within a period of
only five to six years. It may be noted here that the feminization that has been
observed in Bangladesh appears to be consistent with such trends elsewhere in
the world (Lastarria-Cornhiel, 2006).

Figure 2.5 Trends in Man-Land Ratio in Bangladesh

Source: Asaduzzaman (2009)



Bangladesh: Facing Old Challenges in a New Context 19

Table 2.4 Employed Labour Force (15 + years) by Sex in Agriculture (million)

Year Male Female Total

1999/00 16.23 3.76 (18.8) 19.99

2002/03 16.99 5.77 (25.5) 22.76

2005/06 15.22 7.71 (33.6) 22.93

It is noteworthy that the rural employed women are mainly unpaid family labour.
In 2005-06, these women were about 72% of all employed women against 51%
and 34% in 2002-03 and 1999-2000, respectively. While we do not have
disaggregated data by urban and rural areas and agriculture and other sectors,
the aggregate picture is almost certainly a reflection of the rural agricultural
employment of women. If so, what it means is that we are not only witnessing
a feminization of agriculture, but women are also replacing more and more of
family male labour who are withdrawing from agriculture for possibly
more profitable pursuits (including migration) elsewhere. Such findings
are consistent with our earlier observation that households with part- time
agricultural activity are now more numerous than full-time agricultural
households. We need to understand in which group of farmers feminization is
happening. This is possibly more so in case of marginal and small farmers who
use family labour the most. They are also likely to be most involved in
part-time agricultural pursuits.

Women have traditionally been involved in homestead agriculture on a large
scale while men were more into field-based agriculture. If women now get
involved in field agriculture/ homestead agriculture, which in many cases is a
major source of nutrition-rich vegetables, may be left less tended. If it so happens,
poor families may lose out in terms of nutrition. Second, if the present trend of
feminization continues, at some point in time, sooner or later women may have
to be involved in comparatively harder physical work of planting or tending of
crops. The nature of technology therefore will have to be such that it lessens the
stresses of physical labour. If so, the scientists have to be made aware of such
prospects. This is all the more necessary because even if they work in the fields,
women will probably still have to do cooking and washing and taking care of
children and family. Their drudgery must be kept to the minimum. But there is
more to feminization.

It’s worth studying how feminization would impact the organization of
agriculture, particularly as women have perceived or actual “lower” status in

Note: Figures in parentheses are percentages of total in the third column.
Source: BBS, Labour Force Survey, 1999-2000, 2002-2003 and 2005-2006
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terms of landholding and/or inheriting property either due to traditional social
norms or religious laws. Besides this, how would women’s reproductive role
affect and be affected by feminization?5 To be sure feminization of agriculture
may have implications far beyond agriculture. But there is hardly any guide
toward the future to make the transition as painless as possible for women as
well as their families6.

Wage rates: The index of wage rates for agricultural workers has increased
from around 1800 (with 1969-70 as the base year) during 1995-96 to 1996-97
to more than 3500 by 2007-08. That means the wage rate has risen in nominal
terms by at least 100% over a period of 10 years or so. Such a high rate of
increase means that the cost of hired labour has gone up tremendously. In fact,
it is now the major item of cash outlay in cases such as boro rice production
(Figure 2.6). A recent survey has found that for boro rice, hired labour accounts
for the highest proportion (38%) of total costs (Asaduzzaman and Islam: 2008).
Such high costs must also mean that farmers will try to substitute labour with
mechanization or cheaper labour in the form of women and minors who
usually get lower wages than adult men. The use of machines for tillage and
irrigation is already quite widespread.

Figure 2.6 Cost Structure of Irrigated Crops

Source: Based on BIDS (2007)

5. Environmental Issues and Challenges of Climate Change

5.1 Land Degradation

Agriculture is an activity based on natural resources, particularly land and
water. The loss or degradation of either can cause major dislocations in the



Bangladesh: Facing Old Challenges in a New Context 21

process and output of agriculture7. Land degradation caused due to various
factors, both manmade and natural, is a fact of life in Bangladesh (Asaduzzaman
and Toufique, 1997). Some of these factors include “...inadequate and
unbalanced dosage of fertiliser, mono-cropping practices (mainly rice) where
land may be suitable intrinsically for other crops, fall in the organic matter
content of the soil possibly due to inadequate application of organic manure 8,
river erosion and sand deposition in some areas, soil erosion in hilly lands 9,
residual salinity in coastal areas where flushing of shrimp fields before crop
cultivation is not done properly and water-logging due to drainage congestion
in polders, particularly in the coastal zone” (Asaduzzaman: 2002). The impact
of such degradation is reflected in lower land productivity. Despite a lack of
firm estimates, earlier analyses indicate annual production losses as high as 1%
of the crop GDP or 3% of the crop output (BIDS: 2004) with consequent losses
elsewhere in the economy through linkage effects.

While not much has yet been done to arrest land degradation or recoup the
losses due to it, other environmental problems have arisen. One is more of a
local nature, which is the presence of arsenic in ground water used for drinking
and irrigation. While no clear confirmation is available, there is a widely held
belief that ultimately arsenic will enter or may have already entered the food
chain. What the consequences would be for public health is difficult to assess.

5.2 Climate Change

The other issue is climate change. This is now more a development rather than
an environmental problem, which is going to exacerbate all the other general
and environmental problems related to water availability, quality, timing,
and various types of disasters which will also have an adverse impact on
agriculture10.

In one word, food security will be under grave threat while there may be
substantial loss of livelihood jeopardizing the whole development effort. It has
been estimated that just adapting to climate change impacts at the present level
of development efforts will require US$5.5 billion per year, including US$1
billion under public management and US$4 billion under private management,
the rest being due to development efforts by NGOs. Mitigation would need
another US$4 billion per year (US$2 billion each under public and private
management).

For agriculture, up to 50% of projects with 60% investment will need to be
revised to include adaptive measures to climate change. A related sector is
water where practically all projects and investments have to be rethought for
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adaptation. And this is only at the government level. Farmers will be the ones
who will have to do the adaptation. The costs that they will face are unknown
but an idea can be had from the adaptation cost estimates for the private sector
as a whole.

6. Marketing and Trade Issues

6.1 Marketing

Marketing and trade are major issues that impact upon agriculture positively or
negatively depending upon the situation. Domestic marketing and trade is
essential for agriculture to thrive because after all farmers produce mainly for
the market. And this is true even for the so-called subsistence crops such as
rice. In fact, farmers have to bear so much of cash costs that they must recoup
it through sales in the market. If the prices are remunerative, they will respond
positively by producing more of the crop the next season.

Household Income and Expenditure Survey (HIES) data shows that the
proportion of output sold does not vary widely by season. For aus it is 34%, for
aman 39% and for boro 41%. But of the total sale of rice, boro accounts for
60%, aman for 33% and aus only 6%. Boro rice, being heavily dependent on
inputs such as water, fertiliser and seed/seedling, is by and large treated by
farmers as a cash crop. Thus, while the growth in rice production itself
indicates that its market is expanding, the main rice season on which it depends
(i.e., boro) also has major welfare implications for poorer households who
generally buy their food from the market, as the higher cost of production for
boro would translate into higher market price.

Besides rice, the income elasticity of many of the high-value agricultural
products is rather high with rising population leading to higher demand, which
is being met by both domestic production and imports. The demand for pulses
is being met largely by imports due to the fall in their domestic production
from over 500,000 metric tons almost a decade back to  260,000 metric tons
(GoB, 2008).

As Figure 2.7 shows, market is the main source for major items of food. Nearly
65% of rice too is purchased from the market. And if we look at the per capita
consumption of households, we find that even if rice is not included, 40%-49%
of all products consumed are commodities such as fruits and vegetables, meat,
dairy and fish that are bought from the market and their share is increasing over
time (Minten et al, 2010).
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A few of these such as flour, sugar, fat, and even rice have to be processed
before being sold. Rice has to be parboiled or sun-dried before being milled
and sent to the market. Thus processors and intermediaries also need a
significant margin in the value chain to be profitable. Thus, unless the whole
marketing system is well-oiled, farmers will not be properly compensated for
their labour, and supply from domestic sources will fall. It would be a pity if
demand for income-elastic food products to be met through imports despite
there being enough supply capacity, which cannot be realized due to an
inadequate marketing system, and a value chain that does not compensate
everybody in the system justly.

Note: Pur: purchased from market; Home: home produced; Others: various other
sources such as gift.

Source: Estimated from HIES 2005 data by author

The agricultural marketing system is not yet well developed in the country.
While the problem of market intelligence is there, it may have lessened
somewhat with the large-scale spread of mobile telephony. The country still
needs a centralized system of information collection which can then be
disseminated to those in the public domain free or for a small fee. Similarly,
processing, packaging, preserving food safety, guarding against adulteration,
transport and the like are other major problems. So is the development of
market places and associated physical infrastructure.

6.2 Issue of Global and Regional Trade

The issues of trade under WTO-based rules are extremely important for
agriculture in Bangladesh due to two reasons. First, these point out the
advantages and disadvantages of trade and supply of agricultural commodities

Figure 2.7 Source of Food for Households
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to the domestic market vis-a-vis the foreign market whereby farmers may get
benefits in terms of better prices and higher income. Second, WTO rules for
agriculture as well as for others also relate to issues such as provision of
subsidy under the trade-distortionary rules. There are, however, exceptions and
Least Developed Countries (LDCs) such as Bangladesh are exempted from
observing those rules (Asaduzzaman, 2000). Then again, moves are afoot all
over the world for forming free trade blocks, which are impacting upon the
incentives or their lack to farmers. Any future course of Bangladesh
agriculture, therefore, has to take such issues into consideration.

Bangladesh used to provide subsidies for fertilizers as well as electricity for
irrigation in the earlier years, but later discontinued the practice for several
years. Now fertilizer and diesel subsidy for irrigation is again back in place.
Modeling exercises (Asaduzzaman and Hossain: 2003a and 2003b) have shown
that such subsidies are extremely useful in countering the negative effects of
cuts in domestic support to agriculture in developed countries as well as within
regional trade blocks, and also formation of bilateral free trade blocks.

The subsidies provided in Bangladesh are also within the WTO-sanctioned de
minimis rule. Thus, Bangladesh needs to continue with the subsidies to counter
the adverse effects of free trade or trade liberalization in agricultural commodities.
However, such subsidies are usually sticky and difficult to be withdrawn later
on. Yet, these should be made time-bound and better agronomic practices with
lower costs should be developed to minimize the need for future continuation
of subsidy.

7. Non-crop Agriculture

7.1 Livestock and Poultry

We have focussed so far on the crop sub-sector within broad agriculture. In this
section we will briefly discuss issues concerning two other sub-sectors,
livestock and poultry, and fisheries. Among these, the livestock sub-sector
contributes output both for further productive purposes as well as consumption.
Cattle and buffalo provide much of the draft power for land tillage while cow
dung is used as valuable manure, and hides are raw materials for the leather
industry. At the same time, cattle and buffalo as well as small ruminants
provide meat and milk for either direct consumption or further processing.

Over time the number of large ruminants such as cattle and buffalo has
increased at a rather slow pace from 22.1 million heads to 24.6 million heads
over 1983-84 and 2005 while small ruminants such as goats and sheep
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experienced somewhat faster growth with their number increasing from 14.2
million heads to more than 17.1 million heads over the same time. Two points
may be noted here.

First, while the number of cattle and buffalo has increased in absolute number,
on a per capita or per holding basis these have fallen. So has the relative
number of small ruminants. Yet, at the same time Bangladesh has the densest
population of large ruminants compared to many of its neighbours. With
falling land availability for cultivation, this also means a reduction in grazing
land over time, adversely affecting the health and nutrition of the livestock.
Due to low productivity and quality of the livestock, a wide gap exists between
requirement of livestock products and their current levels of production. This
gap is expected to widen in future as demand increases due to various factors
such as income growth and high elasticity of demand as indicated earlier.

The low productivity of the livestock sub-sector may be related to several
factors such as disease, poor genetic stock, shortage of land for pasture, and
inadequate feed supplies. The other constraint may be that production is
dominated by small holder farmers who are generally unfamiliar with basic
animal nutrition, disease control and breeding. In principle therefore, output
can increase relatively fast if modern methods of production are adopted through
wider dissemination of relevant information to the farmers and better
infrastructure for speedy marketing of highly perishable and easily contaminable
products.

7.2 Fishery

Bangladesh is endowed with one of the most diverse fresh water fisheries of
the world with as many as 260 species of fresh water fish and 475 species of
marine fish besides about 65 species of fresh and marine water prawn. Fishery,
contributing about 22 per cent to agricultural GDP, is the most important
sub-sector in agriculture next to the crop sub-sector. Because of its role in
provision of low-cost animal protein till recently, it continues to be a major
source of nutrition for the general public in the country. And despite various
constraints it has remained one of the most dynamic and productive economic
activities in Bangladesh.

While the fishery sub-sector has grown, the organisation of production in the
sub-sector has gone through changes with major social implications. The
small-scale open water capture fisheries allowing large-scale participation of
the fishing community in the 1970s has become less important over time
giving way to close water culture fisheries which are more or less based on
individual property ownership giving rise to concerns about equity.
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At present, a number of constraints hinder the growth of this sub-sector. These
include the increasingly limited open access water bodies due to the
construction of various water control structures such as embankments, closures
and the like inhibiting the movement of fish between rivers and wetland
naturally linked to them; natural siltation, the degradation of quality of water in
wetland and rivers by pesticides and fertiliser residue; diseases caused due to
the degraded water quality, and poor marketing services, etc.

8. Challenges to Bangladesh Agriculture

The challenge to Bangladesh agriculture, first and foremost, is that it must grow
at a sufficient pace to ensure food security and provide raw materials to other
sectors for processing in the face of a galloping population.

However, farmers will have to be provided with enough incentives as
practically all commodities now are marketed and unless they make a
respectable level of profit they will be discouraged from producing them. This
requires development of marketing, transport and storage infrastructure. This
will also lower the cost of supply to consumers and thus encourage demand.
Such marketing issues are most important for high-value crops, and most
certainly for all livestock products and fish.

Over the medium to long run, however, a sustainable growth in agriculture will
necessitate the development of new technology for crop production, and better
cropping systems to suit various ecological niches and tolerate various stresses
such as salinity, submergence, drought, and heat besides being of shorter
maturity to escape drought if grown under aman season.

Note that many of these same characteristics will need to be built in for
adapting to adverse impacts of climate change on crop agriculture. The issues
are similar but need to be resolved with extreme urgency to cope with the
impacts of climate change. Technology development would also require a
revamp of the extension system. Unfortunately, this is an institution which is
very resistant to reforms. But if new agriculture has to be ushered in, this will
have to change.

The most challenging aspect, it seems, will be the organization of production if
the feminization of crop agriculture continues into the future. Indeed, this will
also mean a change in mindset regarding development of technology,
extension system and marketing. These will have to suit the needs of women
more and more rather than being male-oriented. It will not be easy and we
really do not know which direction the related changes will take, but change
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there will be. The government, the private sector, NGOs, the community all
have to work together to release the potential creativity and productivity of
women for the new agriculture.

Non-crop agriculture is also facing several challenges. The livestock sub-
sector, for instance, needs to improve its genetic stock besides making
available a cost-effective veterinary service for diseases control. Marketing is
also a major problem as spoilage is widely known to have lowered the value of
products, thus pushing down the income of farmers.

In case of fishery, the real challenge is to revert to open access fishery as the
potential of the individual farm-based pond fishery has been more or less
exhausted. But that means new types of water control structures in the future,
and reduction of the pollution loads in the open water fisheries which demand
a far more stringent application of the present regulatory framework. There are
also major problems of genetic degradation of specific fish varieties, including
carps, one of the most important economic species. Considering that Bangladesh
has the most diverse fish biodiversity of the world, proper resolution of the
challenges will lead to rewards that will not only impact the locals, but also
help in the conservation of animal biodiversity for the world.

9. Strategic Recommendations for a New Agricultural Transition

9.1 Technology Generation is the Key

Crop agriculture: The transition to new crop agriculture will have elements of
both the old and new perspectives. There may be myriad types of strategic
recommendations, but the fulcrum would have to be technology generation.
The technology generation system has to be fully developed and improved with
adequate resources and the capacity to take care of problems related to various
stresses that agriculture has to go through. This includes the normal stresses,
the climate-induced stresses and the new imperatives of growth of agriculture
in comparatively difficult ecological settings such as those in the south-west of
the country. Besides steps will also have to be taken to stabilize the yield of
aman rice which is both disaster and damage-prone.

The technology generation system, however, may have to change. Given that
Bangladesh is a small country with not much variation in terms of climate and
relief, scientists cannot often test their inventions quickly enough, and thus
there is a long gap between the invention and its final release to farmers. The
application of biotechnology for developing better crops, however, allows a
much faster route to final testing and release11. Of course, the risks of the newly



28 Agricultural Transition in Asia

invented technology have to be assessed against its benefits. But the country
can ill afford to shun the application of biotechnology.

A note of caution must be sounded here. The base for the generation of new
technology is the germplasm of indigenous varieties. With farmers switching
almost wholesale to HYVs and now going for imported hybrid seeds, these
genetic resources may be vanishing, or may have substantially vanished. The
government has a gene bank, but it may not be enough. Several gene banks
with at least one in every research station for crops as well as non-crop genetic
resource must be set up for future research and innovation.

Non-crop agriculture: Technological development in livestock and fisheries is
extremely important for their future growth. In case of livestock, genetic
improvement through selective cross-breeding is necessary for higher
productivity. Technological research is also necessary for growing better
fodder crops and adaptation of optimal feeding practices.

Genetic degradation of major fresh water fish such as carps has been noticeable
for quite some time. Long-term sustained growth of fisheries is likely only
through the adoption of major technological improvement programmes through
research and dissemination. Such an exercise would, however, need very
specialized skills for research as well as extension services, which are by and
large limited.

9.2 Adaptation to Climate Change

The issues of climate change impact have to be mainstreamed for a resilient
agriculture. In fact, the government has gone a long way in doing just that by
adopting at the highest political level the Bangladesh Climate Change Strategy
and Action Plan (BCCSAP) 2009, which is now being integrated with the Sixth
Five Year Plan and the Perspective Plan of the government.

The BCCSAP 2009 Plan has six themes, practically all of which in one way or
other would help agriculture in adapting to climate change. The first theme
focuses on food and livelihood (including health) security and calls for
technology generation, popularization and related activities for crop and
non-crop agriculture.

The second theme is infrastructure much of which relates to water
management including floods, drainage, storm surges in coastal areas,
measures against salinity intrusion and the like. These measures again would
have been necessary even without climate change but need to be taken up with
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a new sense of urgency. The third theme dwells on research and knowledge
management with special focus on development of agricultural technology and
its dissemination. The fourth theme of disaster management also has clear
synergy with water resource development and management besides rehabilitation
of agriculture in post-disaster situations.

The fifth theme is low carbon development, which also has some synergy with
agriculture by lowering energy consumption in agriculture without
compromising its productivity and raising water use efficiency through new
agronomic practices. The final theme focuses on capacity development for both
institutions and human skill formation. The government has already begun to
implement the Action Plan from its own resources and has allocated US$100
million for the purpose. Several donors have also pledged funds for this plan.

9.3 Marketing

Crop marketing: Marketing has not yet properly developed in the country. This
needs to be remedied immediately if farmers are to be attracted to producing
the desirable crops and non-crop food. In recent times the government has tried
to develop the wholesale agricultural marketing system. In general, there are
several types of markets between the farmer/producer and the ultimate
consumer such as rural primary market, rural assembly/secondary market,
urban wholesale market, urban wholesale-cum-retail market, and urban retail
market depending on the type of product, need for storage and processing and
source of supply (domestic or import). In 2008, there were nearly 13, 000
market places, including more than 9000 primary markets. Wholesale markets
with or without retail facilities accounted for the rest.

There are many kinds of marketing agents, not all of whom may be observed in
case of a particular commodity. Some of the agents are not really marketing
agent per se but without their involvement the marketing business would be
incomplete as they process crops such as paddy, wheat, oilseed, pulses etc.
Wholesaling may both precede and follow such processing but obviously for
somewhat different products.

Transport appears to be a big problem for rice wholesalers, while commission
agents and millers of rice find it difficult to get ready credit for buying the rice
in bulk (Baulch et al: 1998). Non-rice, high-value crops are plagued by costly
transportation and long distances to markets. A study (BAU, 2006) found
that of the total marketing costs of all types of crops sold, 44% was due to
transportation, while nearly 30% was accounted for by market tolls. Loading/
unloading also accounted for nearly 16% of the costs.
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The consequence of such problems is that only 36% of the produce is sold in
the field of the farmer or on his/her household premise, while 33% is sold in the
village market. Thus, nearly 70% is accounted for by sales in the vicinity of the
farms allowing them to save on transport costs. Only about 31% is sold to
wholesalers while distant markets account for practically nothing.

The wholesale marketing system is beset by various problems like lack of grading
according to quality, inadequate standardisation and storage space. In recent
years,  the government has tried to remedy these problems by constructing
wholesale market places, storage spaces, etc, but the pace of project
completion left much to be desired, even though these facilities have had some
beneficial impact and the average quantity of arrival of high value crops in the
growers’ markets has risen somewhat.

The benefits have been far more substantial for the wholesale markets. The
quantity of citrus fruits arriving in the wholesale markets rose by 85% even
though there was little change in the growers’ markets. For all crops, the
increase in the arrivals in the growers’ market was just about 27% while for the
wholesale markets, it rose to 48%. Clearly, this indicates that the over-all
marketed quantity has increased, or that the costs to the retailers for collection
of products for sale have fallen, or both.

The government has also started agri-business projects with a strong
component of marketing. In one such project, the objective is to provide some
28,000 small entrepreneurs support through credit, training and other facilities
in areas of livestock management and health, processing, product storage and
transport of fisheries output besides marketing of fresh fruits and vegetables as
well as high-value crops such as flowers, and nursery management.

Non-crop marketing: The general problems of crop marketing apply equally
well to non-crop marketing which also faces issues of hygiene and spoilage.
These should also be attended to during the pre-marketing processing of meat
and dairy products. In fact, the matter of hygiene for poultry should also be
looked into at the production stage in light of the avian influenza.

9.4 Subsidizing the Inputs

Subsidy for inputs is an old issue but has regained importance due to the
unprecedented rise in prices of food, fertilizer and oil in 2007 and 2008.
Bangladesh government has the right to provide subsidies to farmers, which
not only lower the cost of production and supply price to consumers, but also
allow it to neutralize much of the adverse impact of subsidy withdrawal from
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agriculture in developed countries, and formation of regional trade blocks or
bilateral free trade agreements.

The government is now fully committed to subsidizing fertilizers as well as
diesel and electricity for irrigation. However, the medium to short-term
strategy should be to minimize their level. This may be done by adopting
agronomic practices which lower the cost of production and by developing
varieties which need less fertilizer and/or less water. These measures, if
successful, will help the government slash subsidies over time.

9.5 Future organization of agricultural production

It is difficult to speculate about the future organization of agriculture at the
moment if the feminization of agriculture continues. But if it does, the whole
support system of the government would need a rethink. Technology
generation, marketing, extension, credit-all may need to be remodeled to suit
the demand of the future women farmers. Unfortunately, so far there is limited
awareness of the issue at the policy level. In fact, without further research and
fact finding it would be difficult to design a policy response.

In one respect, however, feminization may help the country. Women are often
known to preserve seeds of crops which they grow. If the proposed gene banks
are established, women farmers are likely to be enthusiastic partners in such
banks and help preserve genetic resources of the country.

In livestock production, it is still the small holder production which holds sway.
But in case of poultry, commercial production in small to medium firms is
becoming the norm. In case of fisheries, any return to open access fishery will
need reorganization of production to make it more community based. All these
are very challenging issues that would test the might of any seasoned policy
maker.

10. Conclusion

Bangladesh agriculture has come a long way since the early 1970s. Major
structural changes have taken place in the sector, particularly in rice cultivation
with heavy reliance on irrigated, dry period rice and high-yielding varieties.
Boro rice and HYVs are now the mainstay of the sector. This has helped in
ensuring food security to a large extent but may have resulted in large-scale
dilution of genetic resources of the country.
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Agriculture faces a slew of challenges. Planners will have to figure out ways to
enhance growth of the sector in the face of population pressure, and its
structural change with an increasingly heavy reliance on women labour/farmer,
and at the same time usher in diversification to non-rice crops and non-crop
agriculture to meet the demand of an increasingly higher income segment of
the population.

Non-crop subs-sectors, particularly fishery, face the challenge of growth in the
face of dwindling and increasingly polluted water bodies. Climate change is set
to magnify the existing problems. While it is important to hone the marketing
infrastructure and the subsidy structure at once, development of new
technology holds the key to future progress. And it is this that should get a huge
push from both the government and the various technological institutes. It is
the only way to realize a new agriculture that would not only support the
economy, but also ensure food security, employment and higher income for the
people.

Notes

1 This part heavily draws upon Asaduzzaman (2009).

2 See Hossain and Siraj (2008) for a detailed discussion of prospects of and the
constraints to introduction of bio-engineered crops in Bangladesh.

3 Diversity has been measured here by Simpsonûs Index which is defined as: SID =

1- ∑ (pi)2,   where the sum is over all i. SID means Simpson’s index and pi is the

proportion of the area or value of i-th crop or activity. SID varies from 0 to 1, the
higher value signifying higher level of diversification.

4 There are some time related problems in comparison of the labour force statistics
as the definitions have sometime changed. There are conventional definitions of
work outside home and extended definitions which include gainful economic work
at home. These changes affect more the female labour force participation rates. So
we try to compare only the like with like under the conventional definition.

5 Note that women’s large-scale entry into formal sector jobs such as those in
readymade garments industry has changed the fertility behaviour of women in
Bangladesh (Zaman, 2002). Whether informal job entry on a large scale does the
same, remains to be seen. But if it does and that means lower number of births for
women farmers, there will be another far-reaching demographic change.

6 A search for literature on the internet provides leads to status of feminization but
not so much to its economic implications or organization of farming. There are
some references to empowerment though more in social sense. Lastarria-Cornhiel
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(2006) has tried to indicate several implications of feminization but also noted
that what happens in a country does not follow any set pattern i.e., much is
determined by history and culture.

7 For a slightly dated yet relevant issues of relationship between natural resources
and agriculture see Asaduzzaman (2002).

8 Roy and Quasem (2000), for example, report on the basis of soil information in
Bangladesh that depending on area, the soil organic matter has depleted by 9% in
the old Himalayan plain, and by 46% in the Meghna estuary flood plain between
1969-70 and 1989-90.

9 Roy and Quasem (2000) quote data from a report which shows that in land
cultivated with rice, the top soil erosion is 97 metric tonnes per hectare per year.
For pineapple cultivation, such erosion is much higher, 238 metric tonnes per ha
per year.

10 For a recent perspective on climate change in the Bangladesh context and its
management, see Asaduzzaman, Ahmed, Haque and Munir (2009).

11 This has come quite forcefully to the fore very recently due to the success of
Bangladesh scientists in complete genomic mapping of jute which will allow
changes in its traits for better and stronger fibre enabling it to compete with cheaper
but synthetic fibres.
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Agricultural Transition and Rural Tourism
in Korea: Experiences of the Last Forty Years

Seong Woo Lee
Hyun Joong Kim

Chapter 3

1. Introduction

In the 1950s, more than 80% of the population of South Korea was rural and
over 50% was poor by contemporary standards. The country’s economic
devastation and social dislocation were further intensified by the 1950 Korean
War. Faced with the resultant large-scale displacement of its people, it was only
natural that the country gave precedence to the goal of rapid economic
recovery and development.

This policy of rapid economic growth led to a spectacular reduction in absolute
poverty, achieved through a combined process of industrialization and
urbanization. Starting in the 1960s, the export-driven South Korean economy
required an increasingly highly educated and skilled labor force. The overall
effect of concentrating resources in education, coupled with the strong demand
for skilled labor, resulted in the present high level of human development in the
South Korean society.

With respect to regional development, South Korea (herein after referred to as
Korea) adopted an unbalanced growth strategy for industrialization. This
strategy led to successful economic growth but it was concentrated in only a
few regions although the living standard of the country’s population also
increased substantially. Since the development model focusing on efficiency,
was supported widely, the so-called growth pole strategy was applied to a few
predetermined industrial projects concentrated in selective locations. This
strategy was inevitable due to limited financial resources that the country had
to promote industrial development. Thanks to the unbalanced development plan
put into place prior to 1980, most industrial and economic activities were
concentrated around urban areas and the remaining parts of the country,
including rural areas, lagged far behind in economic development.

The purpose of the Chapter is to examine characteristics of rural change in
Korea, identify some of the key processes of this change, and to illustrate some
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of the consequences, highlighting major themes of the change. It then also
investigates diverse policy experiences of enhancing the standard of living of
people living in rural areas with particular focus on the “rural theme village’
project as a strategy for rural development.

2. Background

Koreaûs economic success is best characterized as “a prime example of
latecomer’s high-rate growth, which condenses the longer development
history of developed countries” in the world (Cho, 1994: 177). In 1960, Korea
had a per capita gross national product of $80 a year, a figure putting it on
roughly the same level as Ghana and Sudan, and a bit behind India.  Since then,
Korea has been near the top of the world’s growth charts, with forty years of
growth averaging more than 8% a year, doubling repeatedly in an exponential
explosion of economic growth. Except in neighboring Taiwan, this sustained
boom has no parallel in history - not even in postwar Japan (Clifford, 1997).
Now the rapid economic development has lifted its per capita income from
one-third in the mid-1980 to two - thirds of the OECD countries in 2005 (OECD,
2005a; 2005b).

In order to modernize its economy, Korea adopted an unbalanced growth
strategy for industrialization. Anticipated imbalances became apparent in many
areas, for example between urban and rural development, between large-scale
and small-scale businesses, and between export and domestic industries. While
the living standard of the country’s population has improved substantively, the
effect of the benefits has been concentrated in a few regions. Since the
development model focusing on efficiency was supported widely, preference
was given to a few predetermined industrial projects concentrated in selective
urban locations.

Although diverse government interventions to lessen the disparities have been
implemented during the last two decades, the outcome was a typical example
of “the rich get richer and the poor get poorer” (Kim, 2001). There has also
been criticism that heavy reliance on urban-based development has mainly
undermined balanced regional development in Korea. The disparity in regional
incomes between urban and rural areas has not been substantially reduced
despite the many balanced development policies over the last few decades. The
disparity is particularly glaring between the Seoul Metropolitan Area (SMA)
and the rest of the country.

The SMA share of the Gross Regional Domestic product (GRDP) reached 48.1%
in 2003 (Kang and Byun, 2006). With the exception of the southeastern coastal
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area, which has been the primary beneficiary of the growth pole strategy since
the 1960s, the majority of non-SMA areas are lagging far behind. Some have
argued that the balanced regional development policies created during the last
two decades have failed to correct the imbalance between the SMA and
non-SMA areas. This is believed to be due to the policies having focused on
physical regulations, rather than changing economic circumstances. Regional
development policies in Korea have been executed by hardware-based
measures, such as industrial parks or infrastructure construction, instead of
fostering the regions’ economic base sufficiently to guarantee economic
self-sufficiency.

Myriad government interventions to bridge the disparity between urban and
rural areas have failed to get the desired results. Table 3.1 shows a drastic
reduction in the ratio of absolute poverty in Korea. The absolute poverty ratio
declined from 40.9% in 1965 to 2.7% in 2001. While the ratio of absolute
poverty decreased dramatically, that of relative poverty showed no significant
change. In 2001, about 18.5% of the South Korean population living in urban
areas suffered relative poverty, implying that income disparity has widened
during the last couple of decades.

The threshold for dividing the poor and non-poor is the minimum cost of living
as calculated by Korea Institute for Health and Social Affairs (KIHASA). By
this definition, the head-count index of households in absolute poverty is found
to be in the 15% range in the urban areas in 1980 and 19% in 2001. Although
extreme poverty in developing countries is usually associated with rural areas,
it is no longer the case in Korea. Today the majority of the poor in Korea live in
urban areas, although pockets of extreme poverty may still be located in the
countryside. Nevertheless, over the last three decades poverty reduction in
Korea has been quite impressive though it hasnût been eradicated yet.

Table 3.1 Trend of Absolute and Relative Poverty in South Korea, 1965-2001

 Source: Diverse government documents (available upon request to authors).

Type of Households 1965 1970 1980 1990 2001

Absolute Poverty

Rural Households 35.8 27.9 9.0 2.8 1.2

Urban Households 54.9 16.2 10.4 8.7 3.3

Total Households 40.9 23.4 9.8 7.6 2.7

Relative Poverty

Rural Households 10.0 3.4 11.2 12.5 -

Urban Households 17.9 9.0 15.1 14.7 18.5

Total Households 12.1 4.8 13.3 15.6 -
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The urban-centered strategy has resulted in a speedy collapse of traditional
rural communities. To cope with the attendant problems, the Korean
government has implemented diverse agriculture and rural policies over the
last decades. Overall, Korea has introduced agricultural reforms that in many
aspects are parallel with market principles, but there remains much room for
additional reforms for improving the market orientation and economic
contribution of agriculture sector to the national economy. One of the reforms
pertains to introducing a transition from an economy based on production to an
economy relying on consumption. The consumption-based rural economy is
broad-ranging and includes many activities such as financial services,
manufacturing, retailing, etc. (Woods, 2005). Development of rural tourism is
one of the tactics of consumption-oriented strategy adopted by Korea.

3. Agricultural Transition in Korea

3.1. Demographic Change

(a) Population Change and Migration

Table 3.2 and Figure 3.1 present the population changes that reflect rapid
urbanization in South Korea. From 1970 to 2005, population in the countryside
decreased from 18.5 million to 8.7 million, while the population in urban areas
increased dramatically from 12.9 million to 38.3 million. The proportion of
rural population to total population was around 60% in 1970 but dropped to
18.5% in 2005.

Table 3.2 Population in Korea, 1970 - 2005

 Region/ Gender Population (Million persons)
1970 1975 1980 1985 1990 1995 2000 2005

Total Total 31.4 34.7 37.4 40.4 43.4 44.6 46.0 47.0
Men 15.8 17.4 18.7 20.2 21.8 22.4 23.1 23.5
Women 15.7 17.2 18.7 20.2 21.6 22.2 22.9 23.6

Urban Area Total 12.9 16.8 21.4 26.4 32.3 35.0 36.6 38.3
Men 6.5 8.4 10.7 13.2 16.2 17.6 18.4 19.1
Women 6.4 8.4 10.7 13.3 16.1 17.4 18.2 19.2

Rural Area Total 18.5 17.9 16.0 14.0 11.1 9.6 9.3 8.7
Men 9.3 9.1 8.1 7.1 5.6 4.8 4.7 4.3
Women 9.2 8.8 7.9 6.9 5.5 4.8 4.7 4.4
Percent 58.9 51.6 42.8 34.6 25.6 21.5 20.3 18.5

Source: Korea National Statistical Office



Agricultural Transition and Rural Tourism in Korea 41

Figure 3.1 Population Trends in Urban and Rural Areas of Korea, Year 1970 - 2005

Source: Korea National Statistical Office

Table 3.3 shows diverse migration processes during the last 40 years in Korea.
There has been a huge flow of rural to urban migration, explaining more than
50% of the total migration until 1980 after which it decreased substantially.
While rural to urban migration started to decline, urban to urban migration
increased rapidly in the 1990s. It stood at 50.6% between 1985 and 1990, 60.3%
between 1995 and 2000, and 73.9% between 2000 and 2005. Since 2000, urban
to rural migration has exceeded rural to urban migration, which reflects the
phenomenon of polarization reversal.

Table 3.3 Migration between Rural and Urban Areas

Note: Figures in parentheses are respective percentages in total.
Source: Korea National Statistical Office.

Figure 3.2 shows the change in the number of farm households and farm
population. The number of farm households has decreased from over 2 million
in 1970 to approximately 1 million in 2008. Farming population dropped even
more drastically to under 4 million people in 2005 from 14 million people in
1970. This reduction is largely due to the decreasing family size of the farming
households.

Sector Migration (‘000 persons)

1965-1970 1975-1980 1985-1990 1995-2000 2000-2005

Rural->Urban 1,844 (57.8) 2,529 (51.7) 2,329 (33.4) 897 (19.0) 308 (7.9)

Urban->Urban 670 (21.0) 1,412 (28.9) 3,527 (50.6) 2,861 (60.3) 2,870 (73.9)

Urban->Rural 387 (11.9) 679 (13.9) 743 (10.7) 929 (19.6) 647 (16.7)

Rural->Rural 297 (9.3) 268 (5.5) 368 (5.3) 53 (1.1) 60 (1.6)

Total 3,198 (100.0) 4,888 (100.0) 6,967 (100.0) 4,740 (100.0) 3,885 (100.0)
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(b) Ageing

Table 3.4 and Table 3.5 show the trend of ùageingû in rural areas, another main
change sweeping the rural areas of South Korea. Since 1970, the absolute popu-
lation of those aged less than 14 (children) and those between 15 and 64 (youths
and the middle-aged) years of age has decreased continuously in rural areas.
Consequently, in 2005, the elderly accounted for 18.6% of the rural population,
7.2% of the urban population, and 9.3% of the total population.

Total

Figure 3.2 Number of Farm Households and Farm Population

Source: Korea National Statistical Office

Table 3.4 Age structure of the Population of South Korea, 1970-2005

 Region/ Age group Population (Million persons)

1970 1975 1980 1985 1990 1995 2000 2005
Total 31.4 34.7 37.4 40.4 43.4 44.6 46.0 47.0
Below 14 13.2 13.2 12.7 12.1 11.1 10.2 9.6 9.0
15-64 17.2 20.3 23.3 26.6 30.1 31.7 33.0 33.7
65 or older 1.0 1.2 1.4 1.7 2.2 2.6 3.4 4.4

Urban Total 12.9 16.8 21.4 26.4 32.3 35.0 36.6 38.3
Areas Below 14 4.9 5.9 6.9 7.8 8.5 8.3 7.9 7.5

15-64 7.8 10.5 13.9 17.8 22.6 25.2 26.7 28.1
65 or older 0.3 0.4 0.5 0.8 1.2 1.5 2.0 2.7

Rural Total 18.5 17.9 16.0 14.0 11.1 9.6 9.3 8.7
Areas Below 14 8.3 7.3 5.7 4.3 2.6 1.9 1.7 1.5

15-64 9.4 9.8 9.4 8.8 7.5 6.5 6.2 5.6
65 or older 0.8 0.8 0.9 1.0 1.0 1.1 1.4 1.6

Source: Korea National Statistical Office
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Table 3.6 shows the proportion of the elderly in rural areas. The population of
the elderly1 in rural areas has been increasing rapidly, and stood at almost double
that of the national elderly population in 2005. It means that rural areas of
Korea reached the “aged society” mark in 2000, and are fast approaching the
“super-aged society” bracket. It took these rural areas less than 20 years to turn
from an “ageing society” into “aged society” while most developed countries
spend more than 40 years to make this transition. The dependency ratio of rural
areas also rose to 29 in 2005 which is 2.23 times the national average of 13.
This implies that rural areas severely lack an economically active population.

Table 3.5 Percentage of the Aged in the Population of Korea, 1970 - 2005

  Region/ Age group Population (%)
1970 1975 1980 1985 1990 1995 2000 2005

Total Below 14 42.1 38.1 33.8 29.9 25.7 23.0 21.0 19.1
15-64 54.6 58.4 62.3 65.7 69.4 71.1 71.7 71.6
65 or older 3.3 3.5 3.9 4.3 5.0 5.9 7.3 9.3

Urban Below 14 37.9 35.2 32.5 29.7 26.4 23.7 21.6 19.5
Areas 15-64 60.0 62.5 65.0 67.3 70.1 71.9 73.0 73.3

65 or older 2.1 2.3 2.6 3.0 3.6 4.3 5.5 7.2

Rural Below 14 45.1 40.8 35.7 30.4 23.6 20.2 18.6 17.2
Areas 15-64 50.8 54.6 58.7 62.7 67.3 68.1 66.7 64.2

65 or older 4.2 4.6 5.6 6.8 9.0 11.8 14.7 18.6

Table 3.6 Various Indicators of Age Structure

1970 1975 1980 1985 1990 1995 2000 2005
1. Proportion of people aged 65 or more
Rural Area 4.2 4.6 5.6 6.8 9.0 11.8 14.7 18.6
National 3.3 3.5 3.9 4.3 5.0 5.9 7.3 9.3

2. Aged Index
Rural Area 9.3 11.3 15.7 22.5 38.3 58.4 78.7 108.2
National 7.8 9.1 11.4 14.5 19.4 25.8 35.0 48.6

3. Aged Dependency Ratio
Rural Area 8.2 8.4 9.6 10.9 13.4 17.3 22.0 29.0
National 6.1 6.0 6.2 6.6 7.2 8.3 10.2 13.0

Note: 1. Proportion of people aged 65 or more = (population over 65/total population)*100
          2. Aged index = the population of the old-age/the population of the children * 100
          3. Aged Dependency Ratio = population over 65 / population of ages 15~64 * 100

Source: Korea National Statistical Office
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(c) Family Structure

Table 3.7 and Table 3.8 show how the traditional extended family system has
given way to the nuclear family. Traditionally, a South Korean farming
household would comprise a married couple that ran the farm, their children,
and elderly parents. Consequently, 83.6% of farming households had more
than four persons as their family members in 1970. However, in 2005,
the proportion of such families declined to 25.6%. This decrease was
counterbalanced by a significant increase in single- person households and 2-3
member households, which made up for 14.8% and 60.6% of the total
household population, respectively.

The latest 2005 Agriculture Survey (Table 3.7) shows that over half of the
farming households were single-person households or a single-generation family.
Families comprising two generations accounted for 34.0%, while families with
more than three generations under the same roof made up for only 11.3% of the
total farming households.

Table 3.7 Farming Household Class by Household Population

Table 3.8 Family Composition of Farming Households (2005)

 Composition Household Ratio (%)

Single Individual 188,485 14.8

Single Generation 508,195 39.9

2 Generations 432,866 34.0

More than 3 Generations 143,362 11.3

Total 1,272,908 100.0

Note: Figures in parentheses are percentages.
Source: Korea National Statistical Office.

Household Household population (‘000 persons)

Population 1970 1980 1990 1995 2000 2005

Single Person 46 (1.9) 64 (3.0) 119 (6.7) 150 (10.0) 181 (13.1) 188 (14.8)
2-3 359 (14.5) 449 (20.8) 718 (40.6) 768 (51.2) 778 (56.2) 771 (60.6)
4-6 1,138 (45.8) 1,141 (52.9) 807 (45.7) 528 (35.2) 394 (28.5) 295 (23.2)
7-9 18 (32.9) 470 (21.8) 120 (6.8) 53 (3.5) 29 (2.1) 18 (1.4)

More than 10 122 (4.9) 32 (1.5) 3 (0.2) 1 (0.1) 1 (0.1) 0 (0.0)
Total 2,483 2,155 1,767 1,501 1,383 1,273

(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

Source: Korea National Statistical Office
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3.2. Economic Change

(a) Farm Area

Figure 3.3 demonstrates the change in the cultivated area of Korea. The total
cultivated area rose to approximately 2.4 million hectare in 1969 before
plunging to about 1.7 million hectare in 2008. It was the same for upland where
the area under cultivation peaked during 1968 before beginning to decrease.
The area under paddy, meanwhile, increased gradually to almost 1.4 million
hectare in 1988 before falling to around 1.0 million hectare in 2008.

Figure 3.3 Change in Cultivated Area (Paddy Field/Upland)

 Source: Bank of Korea

Even though the total area under cultivation has been decreasing since 1970,
Table 3.9 shows that farmland per household increased from 0.90 hectare in
1970 to 1.37 hectare in 2005, mainly due to the rapid decline in total number of
farming household. Nonetheless, the per capita land per farming household is
still much smaller than that in the United States, France, the United Kingdom,
and other developed countries, implying the need for future expansion of farm
size.

Table 3.9 Change in Cultivated Land per Household

1970 0.9 -
1975 0.93 3.33
1980 0.94 1.08
1985 1.02 8.51
1990 1.11 8.82
1995 1.19 7.21
2000 1.32 10.92
2005 1.37 3.79

Year Area(ha) % change

Source: Korea National Statistical Office
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There is a close relationship between farm size and the age of farm households.
Table 3.11 and Figure 3.5 show how the older the farmers, the smaller the size
of the farms. Farmers aged between 35 and 54 are more likely to own large
farms of 3 hectare or more, while farmers aged 70 and more own smaller farms
of less than 1 hectare.

Table 3.10 Farming Class Differentiation by Farm Land Size

 Land size Percentage share
(ha) 1960 1970 1980 1990 1995 2000 2005

Below 0.5 42.9 32.6 28.8 27.7 29.3 32.2 36.5
0.5 ~ 1.0 30.1 34.2 35.1 31.2 29.3 27.7 26.4
1.0 ~ 1.5 20.7 18.5 20.6 20.2 18.0 16.0 13.8
1.5 ~ 2.0 20.7 8.0 9.0 11.0 10.3 9.6 8.5
2.0 ~ 3.0 6.0 5.1 5.1 7.4 8.3 8.3 7.4
Above 3.0 0.3 1.5 1.5 2.5 4.8 6.2 7.4

Table 3.10 and Figure 3.4 show the “differentiation of farming household” by
the size of land under cultivation. During the last 50 years, this process took
place in four steps: farming was concentrated in the lower brackets or on small
farm sizes till the 1960s; central concentration up to the 1980s, concentration
in the higher brackets until the mid-1990’s, and bipolar differentiation since the
mid-1990s. Consequently, the divide between small and large farms has also
intensified, with mid-range farms dropping in number and farms with plots of
less than 0.5 hectare or more than 3 hectare increasing rapidly.

Figure 3.4 Farming Class Differentiation by Farm Land Size

Source: Korea National Statistical Office

Source: Korea National Statistical Office
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Table 3.11 Distribution of Farm Land Size by Age Group, 2005 (%)

Age of farm          Land size (ha) in percent
households Total

(years) 0 ~ 0.5 ha 0.5 ~ 1.0 ha 1.0 ~ 3.0 ha More than
3.0 ha

0-24 45 27 19 9 100
25-29 41 23 25 11 100
30-34 41 23 25 11 100
35-39 38 23 26 13 100
40-44 35 23 28 14 100
45-49 32 22 30 15 100
50-54 32 23 32 13 100
55-59 32 24 34 10 100
60-64 32 26 35 7 100
65-69 34 29 33 4 100
70-74 42 31 26 2 100
75-79 52 29 17 1 100
80- 62 25 12 1 100

Figure 3.5 Distribution of Farm Land Size by Age Group, 2005

Source: Korea National Statistical Office

(b) Household Economy

The number of the employed rose from around 10 million in 1970 to almost 23
million in 2005. Figure 3.6 shows the number and Table 3.12 shows the
proportion of population working in various industries.

A look at the figures shows that in 1970, 50% of the total number of employees
were engaged in agriculture, forestry, and fishing industry, 14% were employed
by the  mining and manufacturing industry, while 35% were working in service

Source: Korea National Statistical Office
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sector and other industries. However, after 1970 the proportion of employees
in service and other industry started rising and increased to 70% in 2005, while
those employed by the agriculture, forestry, and fishing industry dropped to
under 10%. In 1970, 14% workers were employed in the mining and
manufacturing industry that peaked to 28% in 1990 before dropping to around
20% in 2005.

Table 3.12 Number and Proportion of Employees by Industry (Million persons)

Total
Population

Pop. 15 years
old and over

 service &
others

Mining &
manufactur-

ing

Agriculture,
forestry and

fishing

Employed
persons

Economi-
cally active
population

1970 32.24 17.47 10.06 9.62 4.85 (50) 1.38 (14) 3.40 (35)
1975 35.28 20.92 12.19 11.69 5.34 (46) 2.24 (19) 4.12 (35)
1980 38.12 24.46 14.43 13.68 4.65 (34) 3.08 (23) 5.95 (43)
1985 40.81 27.55 15.59 14.97 3.73 (25) 3.66 (24) 7.58 (51)
1990 42.87 30.89 18.54 18.09 3.24 (18) 4.99 (28) 9.86 (55)
1995 45.09 33.66 20.85 20.41 2.40 (12) 4.84 (24) 13.17 (65)
2000 47.01 36.19 22.13 21.16 2.24 (11) 4.31 (20) 14.60 (69)
2005 48.14 38.30 23.74 22.86 1.82 (8) 4.25 (19) 16.79 (73)

Note: Figures in parentheses are percentages.
Source: Korea National Statistical Office

Source: Korea National Statistical Office

Figure 3.6 Number of Employees by Industry
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Table 3.13 also highlights the urban-rural difference in the number and
proportion of employees in each industry. In urban areas, 77% of the total
employees were engaged in service and other industries in 2005, while a
minuscule 2% were engaged in agriculture, forestry, and fishing.

The rural areas too are witnessing a shift away from agriculture with the
number of people working in this sector declining from over 70% before 1980s
to only 42% in 2005. But the proportion of workers engaged in mining and
manufacturing has doubled from 8% in 1970 to 16% in 2005. Employees
engaged in service and other industries also more than doubled to reach 42% in
2005 against 16% in 1970.

Table 3.14 shows the average monthly income of an urban household and a
rural household and their rise and fall. To begin with, farmers had a higher
household income than their urban counterparts, but since the 1990s, the urban
households have been faring better.

Table 3.13 Proportion of Employees in Each Industry by Region, 2008
(Million persons)

Note: Figures in parentheses indicate percentages.
Source: Korea National Statistical Office

Agriculture, Mining and Service and Total
forestry and manufacturing others

fishing
Urban 1970 0.28 (7) 1.05 (28) 2.41 (64) 3.74 (100)

1975 0.37 (7) 1.76 (32) 3.29 (61) 5.42 (100)
1980 0.28 (4) 2.28 (36) 3.86 (60) 6.42 (100)
1995 0.37 (3) 3.64 (27) 9.35 (70) 13.36 (100)
2000 0.35 (3) 3.28 (23) 10.35 (74) 13.98 (100)
2005 0.32 (2) 3.16 (21) 11.59 (77) 15.07 (100)

Rural 1970 4.88 (76) 0.50 (8) 1.04 (16) 6.41 (100)
1975 5.84 (78) 0.55 (7) 1.15 (15) 7.53 (100)
1980 4.52 (72) 0.61 (10) 1.15 (18) 6.27 (100)
1995 2.49 (54) 0.68 (15) 1.47 (32) 4.63 (100)
2000 2.09 (47) 0.67 (15) 1.72 (38) 4.48 (100)
2005 1.79 (42) 0.67 (16) 1.76 (42) 4.21 (100)

Table 3.14 Monthly Average Income of Urban and Farm Households (1,000 won)

     Income 1975 1980 1985 1990 1995 2000 2005

Urban Households (A) 66 234 424 943 1,911 2,387 3,251
Farm Households (B) 73 224 478 919 1,817 1,923 2,542
Ratio (B/A) - (%) 111 96 113 97 95 81 78

Source: Korea National Statistical Office
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Table 3.15 maps the change in the structure of farm household incomes.
Nominal farm household incomes have dramatically increased, from 5.7 million
won in 1965 to 30 million won in 2005. Agricultural income showed a sharp
increase until 1995 after which it has been going downhill. On the other hand,
non-agriculture income has been increasing rapidly. In 1995, the proportion of
non-agriculture income in the total farm household income started to exceed
that of agricultural income. This increase in non-agriculture income is deemed
to contribute to the stabilization of farm household income.

But farmers are not only earning more, they are also falling into the debt trap.
Figure 3.7 shows the rising trend of farm household debt since 1990. The
financial crisis in 1997, which had the nation taking the bailout support from
the International Monetary Fund (IMF) had a severe economic impact on farm
households. The debt situation has been worsening to the extent that the
average debt exceeded 10% of the total household assets in 1998. Long-lasting
farming household debt is regarded as a serious problem and myriad
government policies have been introduced to tide over it.

Table 3.15 Composition of Farm Household Income Sources (1,000 won)

1985 1990 1995 2000 2005

Total Farm Household Income (A) 5,736 11,026 21,803 23,072 30,503
Agricultural Income (B) 3,699 6,264 10,469 10,897 11,825
Non-agri Income (C) 2,037 4,762 11,334 12,175 18,688
Ratio (B/A) - (%) 36 43 52 53 61

Source: Korea National Statistical Office

Source: Bank of Korea

Figure 3.7 Trends in Farm Household Debt
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Over time, the land leased by farmers has also increased. Table 3.17 shows the
land owned by farmers has been almost stagnant at around 0.75 hectare. But
leased farmland per household greatly increased from 0.15 hectare in 1970 to
0.60 hectare in 2005. Consequently, there was a rise in the proportion of leased
land to total cultivated (Table 3.18). After 1995, more than 50% of land in large
farms with 2 hectare or more was leased.

(c) Land Tenure

South Korean countryside has also seen rapid leasing of farmlands and
households. Table 3.16 shows how the proportion of leased farm households
has gone up from 26.4% in 1970 to 46.1% in 1980 and 72.3% in 2000. The
proportion of leased farmland has also increased rapidly, from 17.6% in 1970 to
43.6% in 2000.

Table 3.16 Proportion of Leased Farm Households and Land

Ratio of leased farm Ratio of leased
households farm land

1970 26.4 17.6
1975 - 13.7
1980 46.1 21.3
1985 - 30.5
1990 69.4 37.4
1995 71.3 42.2
2000 72.3 43.6
2005 63.0 42.3

Source: Korea National Statistical Office

Table 3.17 Leased Farm Land per Households (Ha)

1970 1975 1980 1985 1990 1995 2000 2005

Total Cultivated Land (A) 0.90 0.93 0.94 1.02 1.11 1.19 1.32 1.37
Landed Farm Land (B) 0.75 0.77 0.81 0.80 0.77 0.75 0.79 0.77
Leased Farm Land (C) 0.15 0.16 0.13 0.22 0.34 0.44 0.53 0.60
Ratio (C/A) - (%) 16.7 17.2 13.8 21.6 30.6 37.0 40.2 43.8

Source: Korea National Statistical Office
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Table 3.19 demonstrates the change in the number of farm households
classified into three categories: full-time farmer2, Type1 part-time farmer3, and
Type 2 part-time farmer4.The number of full-time farm households decreased
greatly from over 1.7 million in 1960 to around 0.8 million in 2005. Part-time
farm households also decreased from 0.6 million in 1960 to 0.47 million in
2005. However, the ratio of part-time farmers to total farmers increased from
26.6% to 37.4%. This increase is mainly attributed to the relative increase in
Type 2 part-time farmers whose number exceeded that of Type 1 part-time
farmers in 2005 (Figure 3.8).

Table 3.18 Proportion of Leased Land by Cultivated Area Size (%)

Year Land size (ha)
0~0.5 0.5~1.0 1.0~1.5 1.5~2.0 More than 2 ha

1970 12.4 16.2 20.9 16.1 20.2
1975 14.6 15.5 15.2 13.8 8.6
1980 15.5 20.8 24.0 23.5 17.2
1985 23.5 28.9 32.3 30.7 30.9
1990 26.8 31.1 36.0 37.7 44.4
1995 25.6 32.1 34.7 39.3 50.6
2000 25.5 33.3 38.4 39.2 51.2
2005 25.7 30.0 30.4 37.2 50.7

Table 3.19 Distribution of Full-time Farmers and Part-time Farmers
(Million persons)

Part-time Farmers
Total Full-time Sub-total Type 1 Type 2

Households Households Households Households Households
1960 2.33 1.71 (73.3) 0.62 (26.6) 0.33 (14.0) 0.29 (12.6)
1970 2.48 1.68 (67.7) 0.80 (32.3) 0.49 (19.7) 0.31 (12.6)
1980 2.16 1.64 (76.2) 0.51 (23.8) 0.30 (13.7) 0.22 (10.1)
1990 1.77 1.05 (59.6) 0.71 (40.4) 0.39 (22.0) 0.33 (18.4)
1995 1.50 0.85 (56.6) 0.65 (43.4) 0.28 (18.5) 0.37 (25.0)
2000 1.38 0.90 (65.2) 0.48 (34.8) 0.22 (16.2) 0.26 (18.6)
2005 1.27 0.80 (62.6) 0.48 (37.4) 0.16 (13.0) 0.31 (24.5)

Source: Korea National Statistical Office

Note: Figures in parentheses indicate percentages.
Source: Korea National Statistical Office
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(d) Agricultural Production

Rice has been the primary crop of South  Korea even though the number of
households  cultivating rice fell from 1,232 thousands in 1990 to 648 thousands
in 2005 (Table 3.20) and households cultivating vegetables and fruits have been
increasing.

Figure 3.8 Proportion of Full-time Farmers and Part-time Farmers to Total Farmers

Source: Korea National Statistical Office

Reclamation of wastelands was commonplace in the 1960s and 1970s in order
to increase food production, but as the national economy developed, the land
earmarked for rice began to be used for purposes other than agriculture (Table
3.21). Area under rice, the staple food of Koreans, increased from 1960 to 1980
after which it has been on a decline.

Table 3.20 Households by Farming Type (%)

Total Rice Fruits Veget- Specialty Flowering Upland Livestock Others
(‘000s) ables crops plants crops

1990 1,767 (100) 69.7 6.1 9.7 2.2 0.3 6.5 5.0 0.5
1995 1,501 (100) 54.8 9.6 16.5 3.1 0.7 4.7 10.4 0.3
2000 1,383 (100) 56.9 10.3 17.2 2.7 0.6 6.7 5.2 0.4
2005 1,273 (100) 50.9 11.4 18.1 2.2 0.8 9.8 6.4 0.2

Source: Korea National Statistical Office
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In fact, food grain production peaked in 1960 (Table 3.22), and began to
decline from the 1970s due to government policy that favored the cultivation of
rice and other high-value crops such as vegetables and fruits. Area under
barley, which used to be the second most popular staple food of South Koreans,
also declined rapidly since 1985 when the government withdrew its support
from this crop. Corn also met the same fate. Though its production soared in
the 1970s due to technological improvements, demand for it declined in the
1990s due to higher incomes. But cultivation of potato and sweet potato, two
crops that had been languishing since the 1980s, has been seeing a rise since
1995 due to their popularity as a health and processed food.

Table 3.22 Change in Food Grain Farming Households and Area (‘000ha)

1960 1970 1980 1990 1995 2000 2005
Barley Households 1,319 1,147 689 102 93 87 45

Area 352 343 186 33 51 61 40

Wheat Households 1,393 1,219 198 5 7 na na
Area 125 121 22 na na na na

Soybean Households 1,677 1,788 1,382 925 643 630 609
Area 233 226 134 106 68 60 80

Corn Households na 246 280 132 87 153 114
Area na 40 25 21 10 9 10

Potato Households 1,024 1,090 917 387 238 305 266
Area 45 57 49 24 26 28 26

Sweet Households 1,230 1,565 1,410 414 214 327 298
Potato Area 78 121 37 28 18 18 19

Source: Korea National Statistical Office

Table 3.21 Change in Rice Farming Households and Area

Households Year on year Area (‘000 ha) Year on year
(‘000 nos) change (%) change (%)

1960 2,032 - 1,047 -
1970 2,011 -1.0 1,173 12.0%
1980 1,837 -8.6 1,194 1.8%
1990 1,506 -18.0 1,186 -0.7%
1995 1,203 -20.1 1,042 -12.1%
2000 1,078 -10.4 995 -4.5%
2005 935 -13.3 943 -5.2%

Source: Korea National Statistical Office
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4. Agricultural Policy Change

Korea’s agricultural policy has experienced significant changes during the last
few decades. In the first phase it focused on removing food shortage and
achieving self-sufficiency in rice. At that time, the agricultural and fishery
industry was the most important part of the national economy. Then, in the
rapid process of industrialization, the agricultural policy changed from a
government-led market protection system to a civilian-led open market system
and faced various conflicting interests. After the mid-1980s, the Korean economy
has become increasingly integrated to the international trend of market
liberalization. The negotiations of Uruguay Round underlined the need for the
agricultural sector to adapt to international standards. In brief, the agricultural
policy shifts can be classified into the following five periods: first, the period
of system maintenance (1948-1967); second, the period of increased
production (1968-1977); third, the period of hardship (1978-1985); fourth, the
transition period (1986-1997); and fifth, the reform period of agricultural policy
(1998-present). Figure 3.9 presents a snapshot of these phases.

Figure 3.9 Classification of Agricultural Policy Change

The first period
(1948-67)

System
Maintenance

• The execution of farmland reform
• The enactment of the Basic Agricultural Law

(1967)

The second period
(1968-77)

Increased
production

• Farm land expansion project (land reclamation
by drainage, clearance etc)

• The green revolution and the high price policy
• Self sufficiency in staple grains (1977)

The third period
(1978-88)

Hardship in
agricultural

policy

• The introduction of grains import and the low
price policy on grains due to damages caused
by cold weather (1980)

• The cattle market crisis and the increase in
farm household debt (1984)

• The emergence of arguments for comparative
advantage

The fourth period
(1989-97)

Transition in
agricultural

policy

• Graduation from GATT/BOPP (1989)
• The Conclusion of Uruguay Round negotia-

tions (1993)
• The establishment of Special Rural Develop-

ment (1995)

The fifth period
(1998 - continue)

Policy Reform
• The foreign exchange crisis and entry in the

IMF bailout (1998)
• The FTAs - Chile (2001), United States (2007)
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 1) The First Period (1948-1967): System Maintenance

Farmland reform was implemented from 1950 and it abolished the
landlord-tenant relationship in the farmland and established independent farms.
In addition, the Rural Development Administration, the Maritime Affairs
Office, and the Korea Forest Service were inaugurated, and a comprehensive
agricultural cooperative system was founded through the enactment of the
Agricultural Cooperative Law in 1961. At the industrial level, the Basic
Agriculture Law was enacted in 1967 to foster self-reliant farm households.

2) The Second Period (1968-1977): Increased Production

A new village construction movement called “Saemaul Undong” began in 1970,
giving rise to rural development. “Tongil Byeo”, a new, high-yielding variety of rice
was also developed and distributed in1971. During this period, the farm household
income increased dramatically and the farm economy became more stable. The rice
production rose from 3.5 million tons in 1960 to over 5 million tons in the late 1970s.

3) The Third Period (1978-1987): Hardships in Agricultural Policy

Cold weather took a heavy toll of the rice crop in 1980, making its production
fall by up to 36%. This was followed by the cattle price crisis of 1984 that was
caused by an increase in beef imports. Alongside, the price of vegetables and
livestock products also became extremely unstable, which led to a big increase
in rural debts that widened the income gap between rural and urban
households. It was during this phase that farm households realized the
necessity of augmenting their non-farm income.

4) The Fourth Period (1988-1997): Transition in Agricultural Policy

The Uruguay Round negotiations which started in 1986 finally reached an
agreement in 1993. During this period, South Korea graduated from the
Balance of Payment (BOP) clause of General Agreement Tariffs and Trade
(GATT) and the World Trade Organization (WTO) was established in1995.
Under these circumstances, the government was no longer able to protect the
agricultural market directly. Instead, it established the “Special Rural
Development Committee” and “Special Rural Development Tax”, enabling the
investment of 1.5 trillion won each year for 10 years.

5) The Fifth Period (1998-now): From Production to Consumption

The1997 financial crisis, which forced South Korea to seek a bailout from the
IMF greatly destabilized the agricultural sector, forcing the government to enact
“The Special Law on the Reduction of Debts Owed by Farmers and Fishermen”.
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“Environmentally Friendly Agriculture Promotion Act” and “Environmentally
Friendly Agriculture Direct Payment System” were also set up in 1999, which
allowed farmers to switch to eco-friendly and organic farming methods.
“Direct Payment Systems” and “Disaster Insurance” policies were introduced
to support small and mid-sized farms. The government also enacted “The
Special Law for the Improvement of Quality of Life” in 2005 to boost social
welfare in villages.

In 1998, OECD had suggested that rural policies be separated from agricultural
policies, and agriculture should no longer be considered the main propulsive
power of the rural economy.  Korea has tried to internalize OECD mantra by
adopting various policies to enhance farmers’ income by activities other than
agriculture. Launched in 2001, rural theme village (also called farm tourism
village) was one such attempt that has been helping villages boost their
income.

5. Agricultural Tourism Policies5

5.1. Agricultural Tourism

The central government of Korea launched a balanced development strategy to
eliminate the gap between urban and rural areas by accelerating the development
of rural areas and farming and fishing villages. Following are the major policies
(Lee, 2004)  for the development of rural regions in the revised fourth national
territorial plan (2000 to 2020): first, establishing regional innovation system
tailored for depressed regions; second, inducing agriculture and fishing to
become value-added industries; third, diversifying rural economic activities
and integrating industrial support; fourth, improving the welfare of rural
residents by improving settlement conditions, and finally, encouraging
rural-urban interaction. In sum, the fourth plan suggested that rural areas be
utilized as alternative space for production, leisure, ecology, and residential
purposes for all people in rural and urban areas while conserving the natural
environment (Kim, 2001).

The government expects that the new development approach for rural areas
would greatly improve the quality of life not only for villagers but also for
urbanites. As noted by Douglass (2000), if the approach is to have any success,
it is crucial to construct rural-urban linkages to drive diverse multiplier effects
of these rural industrial activities. The government hopes to promote diversifi-
cation of the rural economy by stimulating industries processing primary goods
besides boosting leisure and tourism activities.
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Rural tourism is one of the most promising ways for Korean farmers to make
up for the fall in their agricultural income. It also helps give Korean agriculture
an increased range of functions propelled by a new demand from the
rural-urban linkages. In recognition of this fact, the Korean government has
been putting considerable effort into this new program since 2003, the year the
previous government proposed an agriculture and rural plan with a budget of
about 119 trillion KRW (about 119 billion US dollar) from 2004 to 2013.

To increase rural-urban interaction, the government is also promoting various
urban-rural exchange programs and leisure/tourism activities such as green
businesses and tourism farms in rural, mountainous and coastal areas. Lee and
Nam (2006) have showcased the current rural tourism programs that solely
focused on inducing urban people to visit villages operated by diverse
ministries and agencies in South Korea. Urban-rural exchange programs offer
opportunities both for rural and urban people. Below are components of the
major action plan suggested by the Ministry of Agriculture and Forestry (MAF,
2006).

A. Development of green tour conditions to satisfy city-dwellers’ needs

Development of 32 green agricultural experience villages was promoted in 2004,
and 1,000 green tour villages (green agricultural experience villages, traditional
theme villages, etc.) will be developed by 2013.

B. Education of professionals for taking the lead in green tours

Inducing retirees and returning farmers with various experiences to the
countryside. In addition, development programs have been introduced for
village leaders.

C. Intensification of P.R. and marketing activities to create a need for green
tours

Promotion of green tours and villages with a variety of exhibits, workshops
and events by the village concerned, local government, local development
company, and tour-related companies.

D. Institutional arrangement for activation of urban-rural exchanges

The government has converted Investment Promotion Center in the Korea
Agricultural & Rural Infrastructure Corporation (currently the Korean Rural
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Corporation) into Urban & Rural Area Exchange Center to take full charge of
management, education, P.R. etc. of rural tourism villages.

In addition to these development policies at the village level, MAF has also
adopted a holistic plan for rural development. It is the first comprehensive plan
focusing on rural sustainability in South Korea, and intends to construct 1,000
rural zones, each comprising three to five villages. Approximately five to seven
villages per city/county will be developed by 2013. While most of the rural
planning is in line with the welfare or equity policy, this plan is based on the
principles of competition and efficiency. The total budget granted for each
selected village is 7 billion KRW (about USD 6 million as per the 2010
exchange rate) per rural development zone.

5.2. Critical Evaluation of Rural Tourism Policies in Korea

(1) Conflicts due to the duplication of program contents

Since 2000, the South Korean government has developed various rural theme
village programs to revitalize rural economy in the country. Although the
standard of living has improved in the villages participating in the program,
there is a problem of duplication of investment and subsequent conflicts. The
theme village programs promoted by various ministries show similarity in
contents and objectives. According to research by the Office for Government
Policy Coordination, despite analogous geographical and physical conditions,
there are considerable disparities in subsidies among villages participating in
similar programs by different ministries. Recognizing these problems, MAF
introduced “Guidance for integration of rural theme village programs” but policy
failed or wants legal binding power on the participants.

In terms of program contents, while the programs driven by the Korea Forest
Service focus on infrastructure for improvement in income, programs promoted
by other ministries are more concerned about the services required for a hands-
on tour. But different implementing agencies of MAF and Rural Development
Administration have similar program contents that could cause confusion for
farmers participating in these programs.

(2) Absence of post-hoc management after implementation

Even though there are educational programs that foster human capital
development for participating farmers in designing and implementing
stages, few government agencies provide management programs after the
implementation of the program. This could make it difficult to sustain the
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program. Participating villages may also need help for maintaining the existing
facilities. Recognizing these problems, the MAF is preparing a supplementary
program for farmers to guarantee continuous successful management of
programs.

(3) Sustainability of the participating villages

It is too early to evaluate the effects of the policy, but there has been no
indication of population increase in the villages operating these programs. In
addition, some programs have not been so successful in increasing off-farm
income for the participating farmers. While some may say it is too early to
expect results, shoddy program content and similarities among programs may
be the reason for poor showing.

(4) Increasing dependency on government subsidy

The objective of the rural theme village program has the implicit premise that
villages can achieve independent management and sustainable growth after
implementation of the programs. However, unlike the premise, the participating
villages show deepening dependence on government support. This is true even
in villages where these programs have been evaluated as successful by the MAF.

5. Differences in supporting unit and grant among the programs

Although the government agencies that operate the rural theme village
programs are expected to target a village as a development unit, there are
provisions wherein the government can promote this program by granting
subsidies to individual households, which results in the rich getting richer and
the poor getting poorer. The magnitude of differences in grants among
programs may also cause other conflicts among beneficiaries

Park et al. (2002) found that the number of tourist farms fell from 407 in 1996
to only 222 in 2001 for want of sustainability. They concluded that the
government support should be directed at activities of public nature such as
promotion, training, network establishment, information system network, and
not at individual farmers. Park et al. (2001) also underlined the importance of
public-private partnership in the rural development strategies of South Korea.

6. Conclusion

Korea has been regarded as a marvel of developing nations. With an economic
growth rate of almost 10% per year from the 1970s to this century, it has been
the envy of many developing nations. Since the Second World War, Korea has
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achieved remarkable success in economic development and poverty reduction.
Its high and sustained economic growth and broad-based human development
have seen few parallels. However, the results of the economic success have
been unevenly distributed by geography.

The government has been making efforts to introduce market-oriented policies
but it is yet to succeed (Chung, 2005). It would do well to adopt market-friendly
policies such as reinforcement of liaison between rural and urban areas for
inflow of urban capital into rural areas. Promotion of a market-friendly
environment thorough a rural development policy raising competitiveness in
the rural Korea will also help.

Rural development in Korea is now more than ever dependent upon rural
tourism with agriculture sector losing its significance over time. If we accept
the rural tourism as a prime economic force to rebuild rural Korea,
policy-makers or planners will have to ensure that rural tourism should serve as
an opportunity to provide a mix of attractions that appeal across all segments,
since very few culture/heritage attractions in rural areas can draw people on
their own (Gartner, 2005).

It is heartening to note that in recent days, an increasing number of urbanites
are moving to rural areas in pursuit of clean air and a decent living
environment. If things go as expected, there are enormous chances of
revitalization of rural Korea. It also may be necessary to have a systematic
program of design, monitoring and follow-up by the development agencies
concerned, including agricultural cooperatives, and the related ministries. In
addition, local government should endeavor to form a regional partnership for
the rural-urban exchange programs. Most of all, the government should take a
long-term perspective of sustainable agriculture and rural development since
there are bound to be some pitfalls in the development of rural tourism as a
strategy to revitalize rural economy in the short run.

Notes

1 Ageing society: no less than 7% / Aged society: no less than 14% / Super-aged
society: no less than 20%.

2 A household where no member has worked more than 30 days except in farming.

3 A household which has a member who has performed non-farming activities for
more than 30 days but the agricultural income is more than non-agricultural in-
come.
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4 A household that has a member who has performed non-farming activities for
more than 30 days, and whose agricultural income is less than non-agricultural
income.

5 This part is excerpted and revised from Lee and Nam (2006).

References

Cho, S (1994). The Dynamics of Korean Economic Development. Seoul, Korea:
Institute for International Economics.

Choi, K. H (2001). “Assessment and Improvement of Rural Industrial Complexes”,
Korea Rural Economic Institute (KREI).

Chung, Y. I (2005). Current View, Choseon Ilbo.

Eun-mee Jeong (2006). “The Development and Characteristic of the
Environment-friendly Agricultural Policy in Korea”, Korean Journal of Organic
Agriculture, 14 (2): 117-137.

Douglass, M (2000). “Turning points in the Korean space-economy: From the
Developmental State to the Intercity Competition, 1953-2000”, The Urban Dy-
namics of East Asia, Discussion Papers. Stanford: Asia/Pacific Research Center,
Institute for Studies, Stanford University.

Gartner, W. C (2005). “Rural tourism development in the United States: A short
history, a problematic future”, Working Paper, Minnesota: Department of Applied
Economics, University of Minnesota.

Hahn, W. S (2007). “Changes and Characteristics with Times of Agricultural
Technology Development in Korea”, Agricultural History Research, 6(2): 129-175.

Halfacree, K (1993). “Locality and Social Representation: Space, Discourse and
Alternative Definitions of the Rural”, Journal of Rural Studies, 9: 23-37.

Jeong-Ho Kim et al (2007). “Prospects and Changes in the Socio-Economic
Characteristics of Farm Households”, Korea Rural Economic Institute, R543.

Kim, D. M (1999). “A Study on the Ownership System of Farmland”, Law
Research, 33: 1-38.

Korea Rural Economic Institute (1999). “A Developmental Direction and Policy
Issue in Agricultural Technology in 21C”, Oh Se-ik et el. (Report)

Kwon, Y. K (2006). The Understanding of Agriculture and Rural Area, Park
Young-Yul Publishing House.



Agricultural Transition and Rural Tourism in Korea 63

Kannan, D and Singh, V. K (2006). “Management for successful agro-tourism in
India,” Paper presented at the Asian Productivity Organization Seminar, June 20-
27, Taiwan, ROC.

Kim, S. Y. Kim (2002). “Analysis of the Structure of Rural Households
Consumption Expenditure”, Korea Rural Economic Institute (KREI), R438.

Kim, Y. T (2004). “Establishment of Farm Income Compensation Programs and
Farm Safety Net”, Korea Rural Economic Institute (KREI), R489.

Kim, Y. W (2001). “National Territorial Planning at the Turn of the 21st Century,”
GeoJournal, 53: 5-15.

Kim, K. D (2004). “Forecasts on the Rural Population Size, Labor Forces in the
Agricultural Sector, and Responding Policy Task”, Korea Rural Economic
Institute (KREI), R491.

Lee, D. P (2004). “A Study on the Releasing Income Gap between Urban and
Rural Area through the Balanced Regional Development Strategies”, Korea Rural
Economic Institute (KREI), R490-1.

Lee, S. W. and Nam, S. Y (2006). “Agro-tourism as a Rural Development
Strategy in Korea”, Journal of Rural Development, 29: 67-83.

Lee, W. W (2004). “Balanced National Development Policies in Korea,” Working
Paper in Lim H. B., and S. W. Lee, 2006, “Environment and Function of Rural
Area”, Seoul National University Press.

Liu, C. Z (2006). “Agro-tourism and Rural Planning,” Paper presented at theAsian
Productivity Organization Seminar, June 20-27, Taiwan, ROC.

Ministry of Agriculture and Forestry (MAF) (2006). www.maf.go.kr.

OECD (2008). Evaluation of Agricultural Policy Reforms in Korea. Paris, OECD.

OECD (2005a). Economic Survey of Korea. Paris, OECD.

OECD (2005b). OECD Territorial Reviews: Seoul, Korea, Paris, OECD.

OECD (1998). Review of Agriculture Policies. Paris, OECD.

Ohe, Y (2006). “Concept and Approaches in the Development of Agro-tourism,”
Paper presented at the Asian Productivity Organization Seminar, June 20-27, Tai-
wan, ROC.

Page, S. J. and Getz, D (1997). The Business of Rural Tourism: International
Perspectives. London: International Thompson Business Press.



64 Agricultural Transition in Asia

Park, H. K., S. W. Lee, and J. Y. Park. 2002. “The Evaluation of Indicators for
Rural Tourist Farm with Path Analysis”, The Journal of Rural Society, 12: 75-102.

Park, H. K., S. H. Ryu, and S. W. Lee (2001). “A Study on Tourist Farms and
Rural Tourism Development Strategies in Korea,” Korean Community
Development Society, 26: 45-73.

Park, S. D (2002). “Structural Change of Farmland Use and Ownership: Issues
and Policy Measures”, Korea Rural Economic Institute (KREI), R442.

Park, S. H. (2006). “Sustainable Development Strategies for Korea’s Rural
Economy”, Korea Rural Economic Institute (KREI), R536.

Park S. J. (1999). “Policy Direction for Farm Household Debt Problems”, Korea
Rural Economic Institute (KREI), R405.

Rural Development Administration (2006). “Evaluation Indicator for Rural
Tourism Village”, Research Report.

Woods, M (2005). Rural Geography. London, Sage.

Yu, Y. B. (2003). “Growth Path and Technical Changes in Korean Agriculture:
1951-2000”, Agricultural Economics Research, 44(2): 15-42.

Yun W. K. (2003). National Development Policy and Rural Planning, Bosunggak.



Understanding the Next Agricultural

Transition in the Heartland of Green

Revolution in India

Ramesh Chand

Chapter 4

1. Introduction

India embarked upon planned development of its economy, including agriculture,
in the year 1950-51 after attaining Independence from colonial rule in 1947.
The planners focused on the development of major and medium irrigation
projects, introduction of land reforms, setting up of enabling institutions, and
development of rural infrastructure for the growth of agriculture sector.

As a result of area expansion as well as improvement in productivity, food
grain production during 1950-51 to 1961-62 increased annually by 4%, which
was more than double the growth of population in India. But soon afterwards,
the food production began to decline sharply during the mid-1960s. On the
other hand, the growth rate of population accelerated due to decline in death
rate. Consequently, the per capita annual production of foodgrains, which had
reached around 190 kg by 1961-62, fell to 151 kg during 1965-66 and 1966-67.
This forced India to go for massive food grain imports from countries like the
USA, where some thinkers were opposed to it. They included Paddock brothers
who said India could never be saved from mass starvation, and Indians must be
left to starve to death1. It was in the face of this embarrassment that the then
leadership of the country resolved to attain self- sufficiency in food.

Around the same time, International Maize and Wheat Improvement Center
(CIMMYT) in Mexico came out with miracle seeds of high-yielding varieties
of wheat followed by similar breakthroughs in rice at the International Rice
Research Institute (IRRI), Philippines. These high-yielding varieties had great
potential for increasing grain production. Despite some criticism and skepticism
about these varieties, India took the bold decision of adopting high-yielding
varieties of wheat followed by paddy2. Several measures were initiated to
encourage adoption of new seeds and to achieve the twin objectives of raising
food production and improving food availability to consumers. These included:
(a) strong R&D and extension (b) price assurance to producers through the
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system of minimum support price (MSP) implemented through obligatory
procurement, (c) inter-and intra-year price stability through open market
operations, (d) maintaining buffer stocks, and (e) distribution of food grains at
reasonable prices through a public distribution system (PDS). State support,
the policy of providing liberal agricultural credit, and rural electrification helped
farmers to use modern inputs and exploit underground water through the
proliferation of shallow tube wells.

Green Revolution technology, consisting of high-yielding varieties of wheat
and paddy, accompanied by policy support, provided a big boost to agricultural
growth in regions, which had reliable irrigation. The entire northwest region of
the Indo-Gangetic Plains comprising the states of Punjab, Haryana and western
part of Uttar Pradesh was the early adopters of green revolution technology and
experienced rapid expansion of the area under new varieties of wheat and paddy3.
The favorable interplay of positive policies with high-potential technology
produced quick results, and India witnessed more than doubling of its annual
wheat production, from 11 million ton (MT) during the triennium ending (TE)
with 1966-67 to 23  MT during TE 1971-72. Rice production during the first
five years of adoption of new technology increased by 30%, from 33 MT to 42
MT.  About 44 % of this increase took place in the three states of Punjab,
Haryana and Uttar Pradesh, which account for only 18% of area under cultivation
in the country. This spectacular growth in production of wheat and rice took
India to near self-sufficiency in food grains in less than a decade4. After 1977,
India’s export of food grains exceeded its imports in most of the years and the
country had to resort to large-scale imports only following a long-drawn drought.
This happened due to sustained and robust growth rate in the output of rice and
wheat brought about by adoption of high yielding varieties. After adoption of
green revolution technology in late 1960s India did not face any serious threat
of food security even though its population increased from 500 million in the
beginning of 1966 to more than 1120 million by 2010. The role played by
Northwest region of India, particularly by the state of Punjab5, in attaining and
sustaining food security has been very widely acknowledged, and has attracted
the attention of a large number of researchers, development economists and
policy-makers6.

Growth in agriculture led to growth in employment and income from non-farming
activities through the linkage effect (Chadha 1986 and 1993; Bhalla et.al. 1992).
This pattern of growth and development in North West India is considered a
great success story of agriculture-led growth, and is considered a model for
replication in the rest of India.
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During recent years, however, some inimical trends have emerged in the
agriculture sector of this region. Productivity of rice and wheat, the
predominant crops of the region, has almost plateaued and growth of agriculture
sector has sharply decelerated. Crop intensification and input pricing policies
have resulted in indiscriminate exploitation of land and water resources, which
have rendered even the current level of production unsustainable.  These trends,
which are also called second-generation problems of green revolution, have
raised several issues related to the growth model based on green  revolution
technology and the future of agriculture sector in the region.

It needs to be mentioned that India’s population is rising at an annual rate of
1.4% and so is its per capita demand for food. According to Food and Agriculture
Organization (FAO), more than one-fifth of India’s population suffers from
hunger and malnutrition requiring improvement in food supply (FAO 2009).
On the other hand the resource base required to meet the demand for food is
shrinking and the interest in farming is diminishing7. The younger generation is
not particularly keen to work in the agriculture sector. What would be the
future of agriculture in an agriculturally advanced region under these changing
circumstances? How can food production be sustained in the wake of rising
natural resource degradation and shrinking supply of labor? This chapter
explores these and related issues by looking into the experience of India’s green
revolution belt during the past four decades or so.

The green revolution belt in North West India comprises the states of Punjab,
Haryana and western part of Uttar Pradesh. This chapter undertakes an in-depth
analysis of agriculture in the states of Punjab and Haryana and compares it
with the rest of India. Western UP, which covers about one-third of the total
area of UP, could not be included in the analysis as no separate time series data
on this part has been published by official sources.

2. Agriculture Development in Historical Perspective

The states of Punjab and Haryana account for around 5.5% of agricultural land
and around 4.5% of the total population of India. At the beginning of green
revolution, the share of these two states in the net domestic product of  agriculture
of the country was 8.2%, which was close to double their share in population
and 60% higher than their share in agriculture area.  During the next three and
a half decades, the share of Punjab and Haryana in National State Domestic
Product of India increased to 11.3%, which was more than double their share in
agricultural area of India.  The achievement is much higher in the case of cereals.
During 1970-71, these two small states produced a little more than one-tenth of
the total output of cereals which are the staple food of India’s large population.
Their contribution almost doubled by the year 2006-07 (Table 4.1).
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India has a strong and very large network of Public Distribution System (PDS)
to distribute grains at subsidized rate to address food security, particularly of
low-income households.  Punjab and Haryana contribute more than half of the
total procurement of food grains by the public sector agencies to maintain buffer
stock and supply for PDS. Thus, these two states are considered crucial for
maintaining food security in the country. Besides generating surplus of food
staples, Punjab and Haryana also produce close to 15% of the total milk output
of India.

Between the two states, Punjab has remained ahead of Haryana in terms of
contribution to national food security and milk production. The contribution of
Punjab to cereal production is four times its share in agriculture land. This state
alone contributes more than 40% of cereals procured by the Indian government
for feeding the food distribution system in the country.

The impressive share of Punjab and Haryana in the total agricultural output of
the country is a result of their faster growth. Punjab picked up pace at a very
early stage of adoption of green revolution followed by Haryana. The
agriculture sector’s annual contribution to Punjabûs Net State Domestic
Product (NSDP) during the two decades (1966-67 to 1985-86) following green
revolution grew at a rate of 3.88%, which was  higher than the growth rate in
Haryana and for the country as a whole by 14% and 39%, respectively (see
Table 4.2). Punjab continued to lead the country in agriculture growth till the
mid-1980s.  Around the year 1985-86 green revolution technology started spreading
to much larger areas of the country that resulted in acceleration in growth of
farm output in the country. Consequently, the growth rate of agriculture output

Table 4.1 Share of Punjab and Haryana in area, population and agricultural
production of India during the four decades of green revolution (%)

Particulars           Punjab    Haryana Punjab and Haryana

1970-71 2006-07 1970-71 2006-07 1970-71 2006-07

Population 2.47 2.40 1.83 2.10 4.30 4.51
Net cultivated area  2.89 3.02 2.54 2.53 5.43 5.56

Cereal  Production 6.87 12.45 3.87 7.20 10.74 19.65

Central procurement
of wheat and rice 45.14 42.89 12.47 14.37 57.61 57.26

Milk production - 9.18 - 5.46 - 14.64

NSDP  agriculture 4.94 6.55 3.32 4.75 8.26 11.29

Sources: 1. Statistical Abstracts of Punjab, Haryana and India, for various years
published by respective state governments and Government of India.

2. Agricultural Statistics at a glance, Government of India, various issues.
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in the country increased to 3.51% between 1985-86 and 1999-00. The growth
rate also accelerated in Haryana but it started slowing down in Punjab. The
recent decade has witnessed deceleration in agriculture almost everywhere in
the country. As a result the growth rate of agriculture in Punjab has turned out
to be lower than in the rest of the country. After mid-1980s, the rest of India
caught up with Punjab, while Haryana performed better than it in terms of
growth rate of agriculture in NSDP. For the entire post-green revolution period
up to 2008-09, agriculture witnessed a growth rate of around 3.6% in the green
revolution belt against 2.92% for the country as a whole.

The current status of agriculture productivity in Punjab, Haryana and India is
presented in Table 4.3. Separate data on crop and livestock output for the last
three years shows that productivity of the crop sector is Rs. 63,800 in Punjab
and Rs. 52,700 in Haryana. These levels of productivity are 88.5% and 55.6%
higher than productivity of the crop sector in the country. The gap between
livestock output per hectare of area sown is much larger than the productivity
differential of crop sector. Compared to the national average, the value of
livestock output per unit area is almost double in Haryana and two and a half
times in Punjab. The sum of crop and livestock production shows that while
Punjab is close to a productivity level of Rs. 95,000 per hectare, the rest of
India is languishing far behind with a productivity of  Rs. 47,000. Despite higher
growth in output since the mid-1980s, productivity level in Haryana is still
about 20% lower than that of Punjab.

Table 4.2 Growth rate in NSDP of agriculture sector during different phases
since the adoption of green revolution technology

Period Punjab Haryana All India

1966-67 to 1985-86 3.88 3.41 2.79
1985-86 to 1999-00 3.21 3.74 3.51
1999-00 to 2008-09 2.40 3.19 2.67
1966-67 to 2008-09 3.59 3.61 2.92

Source: National Accounts Statistics (NAS), Central Statistical Organisation (CSO),
Government of India (GOI), various issues (data available at:

http://www.mospi.gov.in/cso_test1.htm).
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2.1 Trend in Production and Productivity of Major Crops

Green revolution in India started with adoption of high-yielding strains of wheat
followed by paddy (rice). Another crop which witnessed high productivity in
the green revolution belt of North West India is cotton. The productivity trend
of these three crops from the early 1960s to 2006-07 at selected points is
presented in Table 4.4. Productivity of wheat and cotton in the states of Punjab
and Haryana was much higher than the rest of India even before green
revolution. However, there was only small difference in productivity of rice in
the two regions. First few years of green revolution brought a spectacular
increase in productivity of wheat and rice in Punjab and Haryana region. The
wheat yield increased from 2.29 ton per hectare during the triennium ending
(TE) with 1972-73 to 4.2 ton during TE 2006-07.

Table 4.3 Value of Agriculture productivity per unit of land

 Value of output (In Rupees) Punjab Haryana India

Value of crop output/hectare NSA 63,814 52,671 33,853
Value of livestock output/hectare NSA 30,662 23,936 12,731
Value of agriculture output/hectare NSA 94,475 76,607 46,584

Table 4.4 Trend in per hectare productivity of wheat and rice

Productivity (kg/ha)
Crop Period Punjab Haryana All India Punjab/ Haryana/

India India

Wheat TE 1962-63 1198# - 844 1.42 -
TE 1972-73 2292 1951 1319 1.74 1.48
TE 1982-83 2892 2418 1714 1.69 1.41
TE 1993-94 3762 3567 2333 1.61 1.53
TE 2006-07 4202 3997 2644 1.59 1.51

Rice TE 1962-63 1026# - 990 1.04 -
TE 1972-73 1944 1720 1111 1.75 1.55
TE 1982-83 2953 2561 1293 2.28 1.98
TE 1993-94 3293 2752 1745 1.89 1.58

TE 2006-07 3890 3077 2074 1.88 1.48

Notes: #Includes Haryana. Haryana was carved out of Punjab as a separate state on
November 1, 1966.

Note: The figures are averages of 2003-04, 2004-05 and 2005-06

Source: same as in table 2.
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Though the relative difference in wheat productivity between Punjab and the
country declined over time, the absolute difference has been increasing.
During early 1970s wheat productivity in Punjab was about 1 ton higher than
national average. Over the next 35 years, it increased to about 1.6 ton per
hectare. Wheat productivity in Haryana is lower than Punjab by about 5% but it
is higher than India by more than 50% (Table 4.4).

Rice productivity in Punjab and Haryana was almost at the same level as the
average of the country before green revolution. Punjab and Haryana’s absolute
and relative edge in rice productivity witnessed a sharp increase till the early
1980s. After 1980s rice productivity improved faster in the rest of India as
compared to the green revolution belt but this could not reduce the physical
gap in productivity between the two regions. The productivity of rice in Punjab
and Haryana is 88% and 48% higher than the country average, respectively.
Large area under rice in Haryana is covered under long grain aromatic varieties
of rice, which fetch a relatively higher price than common rice but give a
relatively lower yield.

Sharp improvement in the productivity of rice and wheat in the green
revolution belt increased relative profitability of these two crops and resulted
in large shift of area under other crops in their favor. This can be seen from
changes in the share of wheat and rice in area under cultivation. During early
1970s, wheat was grown on 61% land under cultivation in Punjab and on 37%
land in Haryana. Wheat now occupies more than four-fifth of land under
cultivation in Punjab and two-third of land under cultivation in Haryana.
Before green revolution, rice was cultivated in very small pockets in Punjab
and Haryana. Between the early 1970s and recent years, the share of cultivated
land under rice in Punjab increased from 17% to 62%. In Haryana, the share of
rice increased from close to 10% to nearly 30% in this period (Table 4.5)

Table 4.5 Spread of green revolution technology and crop specialization

Source: Indian Agricultural Statistics, Vol. I and II, Govt of India, various Issues

Crop share Period Punjab Haryana All India
Wheat share in net cultivated TE 1972-73 61.17 36.77 14.59
area (NCA, %) TE 1992-93 79.61 57.89 17.45

TE 2006-07 81.78 65.71 19.31

Rice share in net cultivated area TE 1972-73 17.04 9.87 27.49
(NCA, %) TE 1992-93 54.08 22.58 29.70

TE 2006-07 61.98 29.35 31.01

Share of wheat and rice in gross TE 1972-73 52.41 31.73 35.09
cultivated area (%) TE 1992-93 72.97 47.39 35.87

TE 2006-07 76.59 52.49 36.74
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During the early 1970s, wheat and rice together occupied about half the area
cultivated in all seasons in Punjab. Their share increased to 76.6% in the recent
years. In Haryana, these two crops were grown on less than one-third of the
total area under cultivation in the early 1970s, which increased to more than
50% in the recent years. At country level, there is hardly any increase in the
share of area under wheat and rice. With the progress of green revolution,
rice-wheat rotation has replaced pulses, coarse cereals and oilseeds in Punjab
and Haryana. This shift in crop pattern from relatively low-value crops to
relatively higher-value crops has been an important source of growth in
production.

Thanks to this, during the past four and half decades, wheat production in Punjab
and Haryana increased by nine times, while rice production increased by more
than 30 times. Similarly, cotton production increased by four and half times
(Table 4.6). Compared to this, wheat production for the country as a whole
improved by 6.5 times, while rice production shot up by only 2.6 times.

Table 4.6 Trend in production of rice, wheat and cotton

3. Factors Related to Growth in Output

Relatively higher growth in the output of crop and livestock sectors in the green
revolution belt resulted from a large number of factors such as early and fast
adoption of improved agricultural technology in crop and livestock, expansion
of irrigation, higher use of modern inputs, institutional factors like land
consolidation, strong support of provincial and federal governments,
particularly relating to output price support and input subsidies, and better
infrastructure. These factors resulted in complete transformation of agriculture
sector in the two states of North West India during the four decades since the
adoption of green revolution technology.

 Period Wheat Rice Cotton
Punjab Haryana India Punjab Haryana India Punjab Haryana India

TE 1962-63 2.68# - 11.28 0.46# - 34.48 0.16# - 0.91
TE 1972-73 5.38 2.33 24.99 0.85 0.49 41.51 0.17 0.07 0.99
TE 1982-83 8.46 3.84 38.85 3.71 1.25 51.33 0.21 0.12 1.27
TE 1993-94 12.27 6.68 56.01 6.76 1.84 73.94 0.37 0.22 1.75
TE 2006-07 14.60 9.33 71.26 10.26 3.20 89.42 0.41 0.31 3.26

# Include Haryana

 Source: same as in Table 4.5.



Understanding the Next Agricultural Transition in India 73

3.1 Technology

The extent and progress of green revolution technology can be seen from the
area covered by high-yielding varieties of cereals. In the year 1966-67, which
is considered the beginning of green revolution in India, 4.3% of area under
cereals in Punjab and 2% of the area in the country was sown with seeds of
high-yielding varieties. Within next five years, more than half of the area under
cereals in Punjab, and one-third area in Haryana came under high-yielding
varieties (Table 4.7). Adoption of improved varieties of cereals, which
primarily included rice and wheat in the initial decades of green revolution,
kept spreading rapidly in the next decade. By 1980-81, about 90% of area
under cereals in Punjab and two-third of the area in Haryana replaced tradi-
tional varieties with modern high-yielding varieties. By 1990-91, Punjab reached
almost a saturation level, whereas the rest of India still continued with
low- yielding traditional varieties of cereals on about one-third of its land
under cultivation.

Table 4.7 Proportion of area under high-yielding varieties of cereals

Year Punjab Haryana India

1966-67 4.3 1.8 2.0
1970-71 53.6 33.8 15.1
1980-81 89.1 67.2 41.1
1990-91 97.2 80.7 63.0
2004-05 97.1 87.1 NA

Source:  Same as in Table 4.1.

3.2 Irrigation

Green revolution technology was described as seed, water and fertilizer
technology as it involved the use of new seeds and chemical fertilizers, on land
with assured water supply. Punjab and Haryana were best suited to adopt this
technology as these two states had irrigation facility on 42% of their area
before green revolution as compared to 18.6% area under irrigation in the country
(Table 4.8). The state of Punjab had a well-developed network of canal
irrigation, which covered about one-third of the area under crop cultivation in
1966-67. As the profitability of green revolution technology could be raised
with good irrigation, farmers in the state were tempted to develop their own
sources of irrigation. This led to proliferation of shallow tube-wells for
pumping out groundwater for irrigation.  Availability of groundwater at low
depth, consolidation of land to bring different fragments of land of the same
farm family in a village at one or two places, rural electrification and energization
of tube wells, and highly subsidized power supply to agriculture sector, gave a
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big push to the explosive growth of groundwater irrigation in Punjab. The number
of tube wells in the state increased from about 17,000 in 1966-1967 to more
than 900,000 in the recent years. The state now has 1 tube well for less than 5
hectare of agricultural land.

Punjab, which was already far ahead of the country in irrigation facilities, further
expanded irrigation rapidly to cover almost all its arable area. Likewise, Haryana
also expanded irrigation rapidly, and the area under irrigation shot up from
44% during early 1970s to more than 83% in the recent years. Irrigation
coverage for the country as a whole is about half of that achieved by Haryana.

3.3 Fertilizer

An important feature of high-yielding varieties that distinguish them from the
traditional varieties has been that the former responded to high doses of
inorganic fertilizer whereas the latter could only tolerate small amounts of
fertilizers. Thus, adoption of new technology went hand in hand with increase
in irrigation and fertilizer use. It is very interesting to point out that in the
beginning of the 1960s, i.e., four years before the start of green revolution, the
use of fertilizer per hectare in the green revolution belt was a little lower than
average of the country (Table 4.9). In the early 1970s, per hectare use of

Table 4.8 Progress in irrigated area expansion

Year   Irrigated area in total area under cultivation (%)
Punjab Haryana India

TE 1962-63 42.5# - 18.6
TE 1972-73 72.7 44.3 22.7
TE 1982-83 82.1 62.3 28.3
TE 1992-93 90.3 74.8 34.6
TE 2006-07 95.3 83.4 42.4

# Includes Haryana

Source: Same as in Table 4.1.

Table 4.9 Fertilizer use per hectare of area under cultivation (Kg of NPK)

# Includes Haryana

Source: Fertilizer Statistics, Fertilizer Association of India, New Delhi, various issues.

TE 1962-63 2.5# - 2.7
TE 1972-73 67.6 38.1 26.2
TE 1982-83 195.8 102.8 58.7
TE 1992-93 289.7 195.8 96.4
TE 2006-07 379.3 310.2 142.7

Year Punjab Haryana India
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fertilizer in the state of Punjab increased to 67.6 kg, which was more than two
and a half times the average of India. Fertilizer use in the state of Haryana
picked up very fast after the early 1970s. Current application of fertilizer
(N+P+K) in Punjab is close to 400 kg while in Haryana it is more than 310 kg.
The national average for fertilizer use is below 150 kg per hectare of area under
cultivation.

3.4 Cropping Intensity

India has two distinct crop seasons known as Kharif (summer) from June to
September, and Rabi (winter) from October to April. A few years before green
revolution, only one crop was raised on most of the areas and, agricultural land
remained fallow in rest of the period (Table 4.10).  During early 1960s, in
Punjab and Haryana, more than one crop was grown only on 30% of agricultural
land. Crop intensity for the country as a whole was only 1.15 or 115%.  During
the early 1970s, crop intensity in the green revolution belt was around 142%,
which increased to 188% in Punjab and 181% in Haryana in the recent years.
For the country as a whole more than one crop is grown only on 36% of area
under cultivation. Multiple cropping has been an important source of output
growth aided by expansion of irrigation and development of improved varieties
tailored to fit into the crop sequence. Profitability associated with multiple
cropping also acted as an incentive to go for intensive cultivation.

Table 4.10 Trends in cropping intensity, Punjab and Haryana vs India

Period Cropping intensity*
Punjab Haryana All India

TE 1962-63 130.90# - 115.01
TE 1972-73 141.90 142.17 118.22
TE 1982-83 163.62 153.43 123.68
TE 1992-93 179.56 164.27 129.56

TE 2006-07 188.08 181.45 136.47

Notes: * Cropping intensity is estimated as ratio (%) of gross cultivated area to net
cultivated area; # Includes Haryana

Source: Same as in Table 4.1.

3.5 Structure of Landholdings

Structure of landholding in Punjab and Haryana was somewhat different than
other states of India at the start of green revolution (see Table 4.11). The changes
in land-holding structure and pattern since then have been completely different
in Punjab compared to rest of the country, but Haryana showed similar kind of
changes as observed elsewhere in the country.
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Table 4.11 Changes in structure of operational landholdings

Number of holdings (Thousand)
1971 1375 914 70493
1981 1027 1012 89392
1991 1117 1513 106637
2001 997 1528 119931

Share of small farmers (%)
1971 56.5 46.3 69.7
1981 38.6 51.4 74.6
1991 44.7 61.2 78.3
2001 29.7 65.3 81.8

Average farm size (ha)
1971 2.89 3.77 2.30
1981 3.79 2.76 1.82
1991 3.61 2.43 1.57
2001 4.03 2.32 1.33

Average Number of fragments per landholding
2001 1.38 1.48 2.18

Source: Agriculture Census, 1971, 1981, 1991, 2001, Ministry of Agriculture,

Government of India.

The average farm size in Punjab and Haryana was much higher than in the rest
of India and the share of farms with less than 2 hectares was much lower in the
green revolution belt.  It is interesting to note that spread of new technology in
Punjab was accompanied by farming population leaving land and moving out
of agriculture. As a result, the average farm size in Punjab increased from 2.89
hectare to 4.03 hectare and the number of landholdings declined by 28%
between 1971 and 2001. This is in complete contrast to what was experienced
in other states of India, including Haryana, which witnessed around 70%
increase in the number of landholdings and more than 40% decline in the
average size of landholdings during the same period.

Relatively higher size of landholdings and lesser number of land fragments in
Punjab and Haryana made it economic to use lumpy capital assets like tractors,
tube wells, threshers, etc, which facilitated faster penetration of new technology
and its benefits.

4. Socio-economic Changes Associated with New Technology

New technology of agriculture helped the states of Punjab and Haryana to
achieve high growth in agriculture. Agriculture growth in the first two decades
of green revolution was close to 4% in Punjab and nearly 3.5% in Haryana,

Punjab Haryana All India
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which was much higher than the growth rate in rest of the country. High growth
in agriculture in the initial stages also helped in growth of the non-farm sector.
The growth in the non-agriculture sector of Punjab turned out to be almost 50%
higher than the average of the rest of India (Table 4.12).  High level of growth
in both agriculture and non- agriculture sectors in the initial phases of green
revolution helped Punjab to take a lead followed by Haryana in socio-
economic transformation of these two states.

Table 4.12 Growth rate in agriculture and non-agriculture sectors (per cent/annum)

4.1 Per Capita Income

About five years before green revolution, the per capita income (PCI) in the
state of Punjab was almost the same as the income level in rest of the country,
while that of Haryana was 9% lower than the national average. Within six years
of adoption of green revolution technology, the per capita income in Punjab
became 46% higher than India’s average. Likewise, Haryanaûs per capita
income too reached a level 21% higher than the country. Income level in Punjab
continued to grow faster than the country till 2002-03 after which its growth
started lagging behind the country. However, Haryana continued to grow faster
than the country and took a lead of 65% over the country in terms of PCI in the
recent years (Table 4.13).

Table 4.13 Per capita income in green revolution belt and India

Per-capita income

Period (at current prices, Rupees/year) Ratio

Punjab Haryana India Punjab/ Haryana/

India India

1960-61 366 327 361 1.01 0.91
TE1972-73 1145 951 783 1.46 1.21
TE1982-83 3058 2673 2012 1.52 1.33
TE1992-93 9777 8440 6245 1.57 1.35
TE2002-03 28752 26158 17976 1.60 1.46
TE2008-09 45114 58970 35758 1.26 1.65

  Sector Period                         Growth rate (per cent/annum)

Punjab Haryana India

Agriculture 1966-67 to 1986-87 3.91 3.42 2.75
1986-87 to 2006-07 2.57 3.50 2.81

Non-agriculture 1966-67 to 1986-87 6.09 7.33 4.19
1986-87 to 2006-07 5.54 8.37 -

Source: Same as in Table 4.2.

Source: Same as in Table 4.2.
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Punjab has fared far better in the agriculture sector than in the non-agriculture
sector. In fact, growth of non-agriculture sector in Punjab after the mid-1980s
(Table 4.13) has been much lower than the rest of the country.  Because of this,
the ratio of per capita income between Punjab and India has narrowed down
considerably. However, high growth in non-agriculture sector in India has not
brought about commensurate increase in income of common people,
particularly in rural areas. The accelerated growth in non-agriculture sector,
particularly since the economic reforms of 1990-91, has benefited only a small
percentage of population in the country leading to the current emphasis on
inclusive growth and development of agriculture sector (Planning Commission
2006). Even though Punjab lags behind Haryana and the country in terms of
growth in per capita income because of the nature of recent growth in Indian
economy, the state still continues to be far ahead of the country in terms of rural
income. This can be seen from the Net State Domestic Product per rural person as
shown in Table 4.14.

During the early 1970s agriculture income per rural person in Punjab was slightly
more than double the income at national level. The difference increased to 2.5
times by the early 1990s and to 2.96 times by TE 2002-03.  In contrast to the
trend in per capita income, the per capita agriculture income in Punjab
continued to increase faster than the rest of India.  So, though Punjab’s per
capita income was lower than Haryana after 2002-03, the agriculture income
of the state is still 40% higher than that of Haryana8.

4.2 Poverty

Poverty is an important indicator of economic well-being of people in a
developing society. More than half of India’s population was poor during 1972-

Table 4.14 NSDP agriculture per rural person in green revolution belt and India

NSDP at current prices, Rupees/year Ratio

Period Punjab Haryana India Punjab/ Haryana/

India India

1960-61 225 233 182 1.23 1.28
TE 1972-73 859 734 400 2.15 1.83
TE 1982-83 2032 1759 957 2.12 1.84
TE 1992-93 6469 5121 2580 2.51 1.99
TE 2002-03 16068 11233 5433 2.96 2.07
TE 2008-09# 23037 17474 7669 3.00 2.28

Note: # Based on share of rural population in total population for 2000-01.
Sources: 1. Same as in Table 4.2; 2. Population Census: 1961, 1971, 1981, 1991 and

2001, GOI.
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73 (Table 4.15). The level of poverty in the same year in Punjab and Haryana
was 28.1% and 35.2%. The recent estimate of poverty shows that Punjab has
reduced the level of poverty to below 10%, while Haryana has decreased it to
14%. The present level of poverty in Punjab is one-third of the all-India
average against half of the country average during early 1970s. Similarly,
Haryana has done much better in poverty reduction than the nation.

4.3 Demographic Changes and Urbanization

During the 1970s, the population growth rate in Punjab was much higher than
the rest of the country. But ten years on, it dropped to 1.91% even as it accelerated
in the country from 1.95% to 2.34% during the 1970s.  Between 1991 and
2001, the rate of increase in population declined in Punjab as well as India with
the former showing much lower growth rate than the latter. But the growth rate
in the total as well as rural population in the state of Haryana remained higher
than the country (Table 4.16).

Table 4.15 Poverty level in green revolution belt and the country

Period Punjab (%) Haryana (%) India (%)

1972-73 28.1 35.2 54.9
2004-05 8.4 14.0 27.5

Source: Planning Commission, Government of India, available at:

http://planningcommission.gov.in/reports/publications/pub93_nopoors.pdf

Table 4.16 Annual growth rate in population and
changes in share of rural in total population

Particular Punjab Haryana India

Growth rate: Total Population
1971-1981 2.166 2.559 1.955
1981-1991 1.908 2.451 2.342
1991-2001 1.849 2.534 2.065

Growth rate: Rural Population
1971-1981 1.624 2.022 1.462
1981-1991 1.642 2.085 2.066
1991-2001 1.198 1.934 1.773

Share of urban in total population %
1971 23.73 17.66 19.91
1981 27.68 21.88 23.70
1991 29.55 24.63 25.73
2001 33.92 28.92 27.83

Source: Population Census 1961, 1971, 1981, 1991 and 2001, GOI, New Delhi.
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Punjab achieved a higher growth rate in the agriculture sector as well as per
capita income due to faster pace of urbanization in Punjab as compared to the
rest of the country.  The share of urban population in the total population of
Punjab increased by about 10 percentage points during three decades following
green revolution. The increase at country level was about 8% despite lower
base compared to Punjab. Haryana experienced more than 11 percentage point
increase in the share of urban population in total population but this did not
help in sizable reduction in growth rate of rural population there.

Life expectancy in rural areas of green revolution belt was 8 to 9 years higher
than the average of India in the beginning of green revolution. Life expectancy
in India, for instance, improved from 48 years during 1970-75 to 62 years in
2001-05. Punjab achieved this level two decades earlier. Despite higher level
than the country in the early 1970s, Punjab as well as Haryana recorded an
increase in life expectancy of 11 and 9 years over a 30-year period (Table 4.17).

Due to high life expectancy, the proportion of ageing population above the age
of 65 years was much higher in Punjab in 1971. Between 1971 and 2001, the
proportion of aged population in rural areas increased from 8.0% to 9.8% (Table
4.18). Much of this increase was experienced during 1991 to 2001. Haryana
experienced a sharp increase in the share of aged population from 1981 to 1991
and a small decline during 1991 to 2001. The census result for 1991 and 2001
indicates that proportion of the aged in the total population in green revolution
belt is higher than the national average.

Table 4.18 Proportion of population above 65 years of age in total population

Year Punjab Haryana All India
1971 8.0 5.88 6.21
1981 8.4 6.55 6.84
1991 8.5 8.15 7.11
2001 9.8 7.93 7.74

Table 4.17 Life expectancy of rural population

Period Punjab Haryana All India
1970-75 57 56 48
1981-85 62 59 54
1991-95 67 63 59
2001-05 68 65 62

Source: Same as in Table 4.16.

Source: Same as in Table 4.16.
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4.4 Literacy

Literacy rates in Punjab and Haryana were somewhat lower than that in rest of
the country in 1971. When 48.6% of the rural male population in India was
literate, it was much higher than Punjab and Haryana. Female literacy in Haryana
was awfully low.  But within a decade, literacy rates of males and total
population in Punjab and Haryana exceeded those of India. Even the female
literacy rate in rural Haryana exceeded the national average in 1991. The
results of 2001 census indicate that both males and females in rural areas of the
green revolution belt have higher literacy rates than the national average (Table
4.19).

4.5 Workforce

As green revolution technology involved use of more inputs like fertilizers,
irrigation, better soil preparation and higher output per unit of land, it created a
lot of new employment opportunities in agriculture sector in the initial stage.
As it was not possible to meet increased requirement of labor for agriculture
from within the state, a new phenomena of large-scale influx of labor from
eastern India to work part time in agriculture operation started in the early
1970s. Initially, these migrant laborers worked during peak crop operations
like sowing and harvesting and then returned to their native places, mainly in
states like Bihar and East Uttar Pradesh. While seasonal flow of migrant labor
continues, many migrant workers have started settling permanently with their
families in the green revolution belt. Most of farm households have an attached
labor from eastern India to undertake various farm operations. This change in
labor scenario led to shift in labor hiring arrangement from wage work to work
on contract bases. Under the contract system, farmers pay fixed amount to
labor to undertake particular farm operation like transplanting, weeding,
harvesting, and threshing, etc. This arrangement is convenient for farmers as
they do not have to supervise farm operations and it also works well for
laborers as they find it flexible in terms of time and involvement of other

Table 4.19 Literacy rate (%) in green revolution belt and India

Punjab Haryana All India

Male Female Total Male Female Total Male Female Total

1971 34.55 19.58 27.6 32.57 9.24 25.92 48.6 15.5 27.89
1981 49.64 32.73 41.7 53.35 18.78 37.3 49.59 21.7 36.01
1991 60.71 43.85 52.8 64.78 32.51 49.9 57.87 30.6 44.69
2001 71.05 57.72 65.16 75.37 49.27 63.19 70.7 46.7 58.74

Source: Same as in Table 4.16.



82 Agricultural Transition in Asia

family members, particularly women, in farm operations. Prosperity brought
about by green revolution also resulted in withdrawal of family labor in
agriculture operations. All these developments completely changed the dynamics
of labor market in green revolution belt. The impact of these changes is much
more pronounced in the state of Punjab than Haryana.

Linkage effect of high growth in agriculture in Punjab on the growth of  non-
farm rural sector has been widely recognized (Bhalla et. al. 1992; Chadha 1986;
Hazell et. al. 2007). As a result of these linkages, employment in non-farm
occupations and services in Punjab has risen much faster than the growth of
employment in agriculture. This can be seen from changes in share of
agriculture workers in the total workforce presented in Table 4.20.

Table 4.20 Share of agriculture workers in total workers (percent)

Year Punjab Haryana All India

1971 62.7 65.3 71.9
2001 38.9 51.3 58.4

Source: Same as in Table 4.16.

Table 4.21 Composition of agriculture workers and feminization at farm level

Year Share of cultivators in agri workers %        Share of female in agri. labor %

Punjab Haryana All India Punjab Haryana All India

1971 67.91 75.17 62.21 1.03 6.78 33.26
2001 58.08 70.24 54.15 25.89 43.92 35.24

 Source: Same as in Table 4.16.

During the three decades between 1971 and 2001, the share of labor employed
in agriculture sector declined from 62.7% to 38.9% in Punjab and from 71.9%
to 58.4% in India. The decline in share of agriculture in total employment was
about 24% in the case of Punjab and about 14% in the case of Haryana and
India.

Composition of agriculture workers in terms of cultivator and labor shows that
the cultivators continue to dominate agriculture labor in green revolution belt
as well as in the country despite the decline in their share. There is a very big
change in gender composition of agriculture labor in both the states.  In Haryana,
the share of female workers in agriculture labor increased from close to 7% in
1971 to 44% in 2001 (Table 4.21).  In Punjab, the share increased from 1% to
26%. The share of female labor at national level showed only a marginal
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increase from 33.2% to 35.2%. This indicates a very strong feminization of
agricultural labor in the green revolution belt where women had a very low
presence before the introduction of green revolution technology.

4.6 Mechanization and Labor Intensity

Land to labor ratio and capital to labor and land ratios have witnessed
significant changes after 1971 in the Indian agriculture. While labor dependent
upon agriculture for livelihood has increased almost everywhere in the
country, there has been little change in area under cultivation. As a result, land
to labor ratio has seen a significant decline, but this has been much smaller in
Punjab than in Haryana and India. There is one agriculture worker for every
1.20-hectare area of agriculture land in Punjab. This endowment is just half for
the country (Table 4.22).

Table 4.22 Labor, capital and land ratios in agriculture

Year Punjab Haryana All India

NCA/agri workers (ha) 1971 1.65 2.06 1.12
2001 1.20 0.82 0.60

NCA/tractor (ha) 1971 181.38 183.63 834.92
2001 9.79 10.66 48.02

Tractors/100 agri workers (No.) 1971 0.91 1.12 0.13
2001 12.21 7.70 1.25

The states of Punjab and Haryana have witnessed an almost explosive growth
in the number of farm tractors used for multiple purposes. The number of
tractors during the three decades (1971-1991) increased about 20 times in Punjab
and 18 times in Haryana. There is one tractor for about 10-hectare area under
cultivation in Punjab and Haryana. This is a huge contrast to the rest of India
where there is 1 tractor for 48 hectares of agricultural land.

There is a sharp improvement in the capital to labor ratio as indicated by the
number of tractors per 100 workers (Table 4.22).  In 1971, there was one tractor
for about 100 agriculture workers in the green revolution belt, s compared to
the all India ratio of one tractor for 770 agricultural workers. In 2001, the ratio
of tractors to 100 agricultural workers reached a level of 12 in Punjab, 8 in
Haryana and 1.25 in India for every 100 agricultural workers.

Note: Net Cropped Area (ha)

Source: Same as in Table 4.1.
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5. Emerging Agriculture Scenario and Natural Resources and

    Environment

5.1 Growth Rate in Output and Income

The growth rates of agriculture, total NSDP and per capita income in Punjab
have not only significantly decelerated in the recent years, these are also much
lower than the growth rates for the country as a whole. The growth rate of
NSDP in Punjab during 1999-00 to 2008-09 was only 4.73% compared to 7.38%
at the national level and 9.28% in Haryana (Table 4.23). Per capita income and
food grain production in the same period in Punjab shows only half of the
growth rates achieved in the country. Wheat productivity in Punjab has also
remained stagnant for the last one decade. In contrast to the experience of Punjab,
Haryana’s NSDP and per capita income grew fast and remained much higher
than the national level.

Table 4.23 Growth rate in agriculture and economy from1999-2000 to 2008-2009

   Growth rate in Punjab Haryana India

NSDP agriculture at 1999-00 prices 2.40 3.19 2.67
NSDP total at 1999-00 prices 4.73 9.28 7.38
Per capita income at 1999-00 prices 2.88 7.15 5.71
Food grain production 0.60 1.80 1.15
Wheat production -0.04 0.46 0.18

Source: Same as in Table 4.2.

It is interesting to find out why Haryana, which has closely followed Punjab in
the adoption of green revolution technology, did not experience economic
slowdown of the kind experienced in Punjab. There are many reasons for this.
Haryana has taken full advantage of its geographic location around national
capital. A large number of domestic and overseas investors in industry, services
and IT sector preferred locations around New Delhi. Haryana offered land,
infrastructure and policy environment to attract such investors. On the other
hand, political power in Punjab remained focused on agriculture sector and did
not offer investment-friendly climate for growth of the non-agriculture sector.
This is evident from the fact that between 1990-91 and 2008-09, the share of
non-agriculture sector in the Punjab economy increased from 55% to 67%
whereas in Haryana it increased from 60% to 81%. This difference in structural
changes in state economy has helped Haryana to move on a higher growth
trajectory compared to the neighboring Punjab. An important lesson from
divergent growth path in the two states in the green revolution belt is that the
gains of green revolution technology need to be consolidated by following
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policies for promoting non- agriculture sector to keep the growth engine
moving.

5.2 Input Subsidies and Natural Resource Degradation

Both the states in the green revolution belt provide large subsidies on power
supply to agriculture for irrigation tube wells, and on water charges for canal
irrigation. Power to the irrigation sector has been supplied either free of charge
or at a highly subsidized rate; free power remains an important issue in
electoral politics of green revolution agriculture. Punjab has been much more
reckless in power subsidy which has been a major reason for indiscriminate
exploitation and non-judicious use of water resources for agriculture. Under
this dispensation, farmers preferred more water intensive techniques like paddy
cultivation under submerged water rather than draining water, and, more than
optimum number of irrigation to wheat (Chand 2000). This has caused serious
drain on both fiscal and water resources. Consequently, the state of Punjab that
at one time was known for having abundant resources for development is
struggling hard to run even the normal business of the state.

Corresponding to the higher use of NPK, the per hectare fertilizer subsidies in
Punjab and Haryana are 3 and 2.5 times higher than the national average,
respectively. Fertilizer subsidies constitute close to 5% of the value of crop
output in the green revolution belt compared to 3.16% in the country. Time
series information on subsidies on other inputs like power and irrigation is not
readily available. The estimates of input subsidies prepared by individual
researchers show that all input subsidies as percentage of the state domestic
product in the green revolution belt increased from around 3% in the early
1980s to more than 12% during the late 1990s (Table 4.24). Compared to the
green revolution belt, the level of input subsidies in the country was below 9%.

Table 4.24 Subsidies on fertilizer and other inputs

 Subsidy type Punjab Haryana India

Fertilizer subsidy TE 2005-061

Per hectare (Indian Rupees) 3167 2516 1067
Per cent of crop output 4.92 4.75 3.16

All input subsidies as % of GDP/SDP agriculture2

 TE 1981-82 2.5 3.3 2.1
TE 1999-00 12.2 12.6 8.7

Note: All inputs include power, irrigation and fertilizer.
Sources: 1Chand and Pandey (2009); 2Gulati and Narayanan (2003).
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This shows that the subsidy content in agriculture in the green revolution
region is much higher than the average of the country.

Like subsidy on power, the subsidy on fertilizer has promoted non-judicious
use of fertilizer, which is having an adverse impact on soil. This relates to
chemicalization of soil and pollution of water through leaching and run-off
(Singh and Sekhon, 1995). Moreover, fertilizer subsidies have favored
nitrogenous fertilizer, which has resulted in imbalance in the use of N, P and
K. As against the N:P:K norm of 4:2:1, farmers in Punjab and Haryana apply
N, P and K in the ratio of   26:7:1 and 37:11:1, which represents an extreme
imbalance (Chand and Pandey 2009).

5.3 Natural Resource Degradation

Pricing policy for electric power used in irrigation, changes in crop pattern and
increase in crop intensity have resulted in over exploitation of ground water
resources in the green revolution belt. The seriousness and magnitude of over
exploitation of ground water can be seen from the information presented in
Tables 4.25 and 4.26. The problem is acute in Punjab and moderate in Haryana.
The net annual groundwater draft in Punjab exceeds availability by 45%. In
Haryana, the extent of over exploitation of ground water is 9%. For the country
as a whole, there is a scope to raise ground water draft by 42%.

Table 4.26 Categorization of Blocks/ Mandals/ Talukas
according to status of water, 2004

Punjab 18 75 7
Haryana 37 49 14
India 71 15 14

Table 4.25 Ground Water Exploitation (BCM)

   Dynamic resources Punjab Haryana India

Annual replenishable ground water resources 23.78 9.31 433.02
Net annual ground water availability 21.44 8.63 399.25
Annual ground water draft 31.16 9.45 230.62
Stage of Ground Water Development (%) 145 109 58

Source: Central Ground Water Board, Chandigarh.

Region Percent Distribution of Assessed Units

Safe Over Exploited Semi-critical or Critical

Source: Central Ground Water Board (CGWB), Chandigarh.
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As a result of ground water withdrawal exceeding the replenishable amount,
the level of ground water has been declining in the green revolution belt.
In Punjab, only 18% of geographic units for which water withdrawal data is
monitored are in the safe range of ground water development. In 75% of the
area, water has been over exploited and in 7% cases, it has reached
semi-critical or critical stage. In Haryana, overexploitation of water was
observed in half of the monitored area. Only 37% area in Haryana is still
exploiting water within safe limits, while in 14% area, overexploitation has
reached semi-critical or critical stage. For the country as a whole, 71%
geographic units were exploiting ground water within safe limits. The water
table in 82% area of Punjab and 63% area of Haryana was found to be declining.

The rate of fall in water table in Punjab per year was reported to be 18 cm
during 1982 to 1987; it increased to 42 cm during 1997-2002 (Hira et al, 2004)
and further to 75 cm during 2002-2006 (Singh 2006, 2007).

5.4 Environment Pollution

The green revolution belt faces serious environment pollution from burning of
crop residues besides air, water and soil pollution caused by use of pesticides,
insecticides, weedicides and other chemicals.  Punjab produces around 15 million
tons of paddy straw and 17 million tons of wheat straw annually, of which 80%
of the paddy straw and 50% of the wheat straw is being burnt in the field (Sidhu,
2002). The situation is almost identical in Haryana. The smoke generated from
burning of straw causes several respiratory diseases like asthma and bronchitis.

5.5 Rice-Wheat Rotation

Paddy was not a major crop in Punjab and Haryana before green revolution.
These states receive annual rainfall of only 44 and 49 centimeters, respectively,
which is not considered adequate for raising paddy. The profitability of new
cultivars of paddy and explosive growth in shallow tube wells with reliable and
assured irrigation made paddy cultivation much more lucrative than other crops.
Input subsidies as well as price policies for output have also remained highly
biased in favor of rice and wheat crops. As a result, paddy replaced most of the
area under other kharif (summer) crops even on light and sandy soils, which
were not considered suitable for growing paddy.  Similarly, wheat replaced
other rabi (winter) crops. These changes resulted in the rapid intensification of
agriculture, reduced crop diversity and almost mechanical repetition of
whea-rice crop sequence in the same field year after year.
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Spread of wheat-rice rotation in the region has brought to the fore many
problems that are not faced when these two crops are grown in different crop
sequences. These include soil degradation, emergence of new weeds,
excessive water use and time pressure that adversely affects yield of rice as
well as wheat (Woodhead et al 1994; Pingali 1993; Singh and Paroda 1994).
Concerns to reduce dominance of rice›wheat rotation in the region have not
met with any success so far as the policies and technology have remained in
favor of these two crops. Though some enterprises like vegetables offer better
return as compared to wheat and rice, these have not become popular due to
market risk (Chand 1999). Assured market and price guarantee through the
system of Minimum Support Prices for wheat and rice in the region has blunted
entrepreneurial skill of farmers in the region as they have become used to
producing for an assured market. Food security concerns of Central
government and sops like free power offered by state governments have
perpetuated the rice›wheat rotation (Johl, 2002) and made problems related to
this rotation more severe.

5.6 Labor Availability

Spread of green revolution technology, which led to improvement in literacy
and living standards turned rural youths in the green revolution belt away from
agriculture. This resulted in increasing dependence of agriculture in the region
on migrant labor from east India while its own workforce started looking for
employment in higher end jobs not only in rural sector, but also in urban
locations within and outside the state as well as the country. After four decades
of green revolution, a very large workforce from the green revolution belt has
moved to other countries and large number of migrant laborers find work
opportunities in Punjab and Haryana. The situation has reached such a point
that without outside labor agriculture production in Punjab and Haryana would
collapse. These two states have already started feeling the impact of the
recently launched National Rural Employment Guarantee Scheme (NREGS)
by the central government that offers 100 days of employment to one member
of each family below poverty line at, or near to their place of residence.
Worried by the situation, the Punjab Government has already announced some
measures to look after the migrant labor.

It is not only the wards of marginal or small farmers who are seeking
employment outside agriculture, even the children of farmers owning large
landholdings are turning away from agriculture.  The literate or semi-literate
rural youth, almost throughout the country, are shunning manual jobs like those
in agriculture and looking for white-collar employment (Vaidyanathan, 1994).
Also, agricultural jobs are considered low paid compared to other sectors.
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Traditional crop and livestock production do not offer any challenge or
satisfaction to them. Further, improved income, higher interaction with market
and exposure to electronic media and urban lifestyles has highly influenced the
young generation towards consumerism and modern style of living.
Consequently, hordes of young workforce from the green revolution belt are
moving out to other countries with the hope of reaching greener pastures. Many
of them are doing so even by selling their agricultural land.

6. Experience with GM Technology

India has adopted a very cautious approach towards GM crops. First regulatory
trials on transgenic crops were started for cotton in 1998. All kinds of
allegations were made and doubts raised by several NGOs and activists with
regard to its safety and benefits. After series of safety tests, the Government of
India approved its first genetically modified variety of cotton known as Bt cotton
in 2002. Soon it started showing a big impact on productivity and output of
cotton in the country. Public response to adoption of Bt cotton has been so
overwhelming that within six years of its approval, Bt cotton covered more
than 80% of about 9 million hectare area under cotton. Between 2002-2003
and 2008-2009, productivity of cotton increased by 119% and 169% (Figure
4.1). India has not seen this kind of growth in any major crop in the past.

A number of studies carried out on Bt cotton have clearly shown drastic
reduction in the application of chemical insecticides for bollworm control, and
higher profit to farmers beside substantial increase in productivity and production.
The bio-safety studies carried out by several teams of experts in public

Figure 4.1 Cotton yield/ hectare before and after adoption of Bt cotton

Source: Agricultural Statistics at a Glance 2008-09, GOI.
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research institutions, as a part of the regulatory requirements, have shown Bt
cotton to be safe to non-target organisms, including human beings, animals,
and birds and to the environment.

After the success of Bt cotton, the public as well as private sector developed
varieties of Bt brinjal.  This led to an intense debate in the country during
2009-10 about safety and environmental effects of Bt brinjal. After a lot of
discussion, the Government of India decided to continue the moratorium on the
release of GM brinjal and conduct more studies on its safety aspects. Some
scientists have also developed transgenic variety of mustard in the country, but
except cotton no GM variety is yet approved by the government.

7. Policy Response

The green revolution belt of North West India, particularly the state of Punjab,
which was considered as a model of agriculture growth-led strategy for
socio-economic transformation, is at the crossroads today. Agriculture
production system has turned away from the path of sustainable growth and the
natural resource base that sustained highly productive agriculture for about four
decades is under serious threat. Agriculture production and growth is being
maintained with very heavy support in terms of subsidies for fertilizer and water,
which in turn are worsening the situation. Due to squeeze in income from
rice-wheat rotation, the debt burden of Punjab farmers has increased five times
from 1997 to 2008 (Shergill, 2010).

The over dependence on rice-wheat rotation, which no doubt has brought
significant improvement in living condition of the farmers and the rural
communities, is beset with a plethora of problems. The productivity of both
rice and wheat seems to have reached a plateau and the region is facing a series
of what is termed as “second generation problems” of green revolution. The
water table in several parts of North West India has been going down forcing
farmers to replace centrifugal pumps with submersible pumps, which involves
heavy cost and mining of water into deeper aquifers.

Socio-economic transformation has completely changed the work culture and
value system in the region that used to once place high respect on manual work.
The younger generations of farming families are losing interest in farming.
This is not only creating shortage of workforce in agriculture but also resulting
in social tensions. Due to near stagnation in yield, agriculture income has been
getting squeezed and the gap between per worker and per capita income
between the agriculture and rural sector on the one hand and non-agriculture
and urban sector on the other hand has been rising. The situation has been
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changing for the worse and policy makers are unable to either comprehend
fully what is in store for agriculture in the green revolution belt in the near
future, or lack the courage to compromise on short-term gains that threaten
long-run future. It is becoming abundantly evident that agriculture will soon
enter into a serious crisis in the green revolution belt if corrective measures and
policies are not taken immediately.

Agriculture in India is a state subject. Thus, most of the measures that shape
agriculture sector directly are taken by the states concerned. However, policies
of Central government relating to trade and marketing, external trade, interest
rate and credit, prices of industrial inputs like fertilizer and farm machinery,
subsidies, centre›state allocation of resources and general policy environment
are of great consequence for the future of agriculture sector in various states.
Agriculture in green revolution region has been highly influenced by the
policies of the Central government because it depended heavily on this region
for its mandate of achieving and sustaining food security.  A few policy changes
have been initiated by the Central government in the recent years that address
future of the green revolution region and the rest of India, but there is no
concrete policy initiative at the state level.

7.1 Minimum Support Prices and Procurement

Since the beginning of green revolution, government has guaranteed a market
price to producers by procuring their produce at MSP. Though MSP is announced
for 26 commodities, its implementation is limited only to rice, wheat and
cotton, which are procured by public agencies on a large scale. Till a few years
ago, effective MSP and procurement of food grains was concentrated in the
green revolution belt and farm harvest prices in other regions used to rule lower
than MSP. During recent years, procurement of food grains has been extended
to large areas outside the green revolution belt9. This is not only helping to
harness unexploited potential of non-green revolution region by offering
assured and remunerative prices to producers, but also reducing the countryûs
excessive dependence on North West India for meeting future food security needs.

7.2 Model APMC Act

Agricultural marketing policy primarily includes the framing of rules and
regulations for the smooth functioning of markets, the protection of certain
interest groups, and provisioning of physical and institutional infrastructure.
The former includes bringing agricultural markets under public control by
establishing regulated markets in the country, and passing of various acts
governing movement, storage, processing, sale or purchase of farm produce.
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All transactions and the conduct of a regulated market are guided by the
provisions of the Agricultural Produce Market Regulation Act (APMRA)
amended from time to time.

The APMRA mandates that the sale or purchase of notified agricultural
commodities be carried out in the market area, yards or sub-yards provided for
in the act. The establishment of regulated markets is in general found to
improve the functioning of assembly markets for agricultural produce and the
integration of production points with markets. The primary criticism of the
APMRA is that it granted marketing monopoly to the state and prevented
private investments in agricultural market, thereby restricting the farmer from
entering into direct contract with any processor/ manufacture/bulk processor as
the produce is required to be channeled through regulated markets.

In order to overcome various obstacles to private sector participation in
agricultural market, the Central Ministry of Agriculture had in 2003 prepared a
Model Act for agricultural produce marketing which can be used by state
governments to prepare their individual acts. Under the model APMC Act, the
private sector can be licensed to set up markets. The model act also allows for
contract farming and direct marketing by private trade. Barring a few, states
and union territories have adopted either fully or partly the Model APMC Act.
Several other initiatives have also been taken to improve the standard and to
liberalize agricultural markets. As a result of the implementation of the Model
APMC Act and other initiatives, the direct purchases by the private sector from
farmers and contract farming have seen a large growth in many parts of the
country. This has paved the way for private investment in agrifood marketing
for establishing supply chain networks with direct links among farmers,
processors and other agrifood firms. The resulting vertical coordination in the
food and agribusiness sector is expected to change the face of agricultural mar-
keting in India.

7.3 Nutrient Based Subsidy

In order to put a check on imbalance in the use of fertilizer, the government
announced its plans to replace the current regime of fertilizer subsidy with
nutrient based subsidy with effect from 1 April 2010. Under the new fertilizer
pricing policy, the government is trying to encourage balanced use of other
fertilizer nutrients like phosphorous (P), potash (K), sulphur (S) and other
micro-nutrients along with nitrogen (N) by way of uniform pricing of fertilizer
products on the basis of nutrient content.  There are provisions for additional
subsidies for fertilizer products containing secondary and micronutrients
besides N, P, K and S. The government is also working out appropriate
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mechanism for the direct payment of subsidy to the farmers instead of fertilizer
manufacturers. The retail prices of subsidized fertilizers are to be decided by
the manufacturers under the new policy. The other related aspects of industry,
freight subsidy, and issues relating to transition from the current urea pricing
and subsidy regime to the new system are being worked out in collaboration
with expert groups and industry representatives. It is expected that the new
system of fertilizer pricing and subsidy will encourage farmers to balance the
use of fertilizer nutrients conducive to soil health and agricultural productivity.

7.4 Loan Waiving Scheme

Indebtedness of farm households has been identified as one of the major
reasons for increased agrarian distress, which in many cases became a major
cause for farmers’ suicides (Mishra, 2009).  In the case of Punjab, the total farm
debt between 1997 and 2008 has gone up five times (Shergill, 2010) which has
become a major concern in the past decade. In order to provide relief from debt
to farmers, the Government of India in its 2008-09 budget announced Debt
Waiver and Debt Relief Scheme for the farmers. Under this scheme, loans taken
from institutional sources by small and marginal farmers with landholdings up
to two hectares were written off. This involved a total amount of Rs.716.8
billion ($17 billion). The waiver enabled around 40 million beneficiaries to get
fresh loans for the kharif season to restart their farming or economic activity.
Farmers with holdings of over two hectares were eligible for a one-time settle-
ment rebate of 25% of their outstanding loans, subject to the condition that the
remaining 75% was paid in three installments by June 30, 2009. No interest
was charged on the outstanding amount. The government covered all direct
agricultural loans, including crop loans and investment credit for agriculture
and allied activities made between March 1997 and March 2007 (which remain
unpaid by February 2008).

7.5 Management of Natural Resources

The practice of early planting of paddy in peak summer before the commence-
ment of rainy season has been identified as an important factor for depletion of
groundwater in the region. In order to prevent this practice, the Punjab
government has enacted a legislation prohibiting transplanting of paddy in the
state before June10. Some resource conserving technologies and practices have
been developed to reduce use of water, improve soil conditions, and raise the
income of farmers. These include zero tillage and reduced tillage in rice-wheat
system, besides aerobic rice cultivation.
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8. Strategic Policy Recommendation

Agricultural diversification is most often suggested as an alternative to address
problems related to agricultural production, income, employment and
sustainability. Some efforts have been made to promote diversification through
vegetables, fruits, dairying, etc, but these have met with very limited success in
the region. Farmers in Punjab and Haryana have made high levels of
investments in agriculture due to which any activity having low level of outturn,
despite high rate of profitability, would not find favor with them. Therefore,
only those enterprises can compete with the existing ones, which have high
value productivity. The second peculiarity of the green revolution belt is that
due to strong infrastructural network and high exposure to mass media coupled
with a keenly competitive spirit, the region’s farmers are quick to adopt any
potentially profitable enterprise inlarge numbers. This results in glut in the market
leading to a violent price crash when the commodity is not for mass consumption.

Dairying is the best choice for agricultural diversification in the region. It has
vast potential for growth in employment and income, and for restoring soil
health. Efficient and modern system of marketing and processing is required to
give boost to dairy industry in the state. This will lead to shift in area under
rice-wheat rotation to fodder and also provide farmyard manure to maintain
soil fertility for intensive agriculture. The second category should include
moderately high value commodities like vegetables, potato, onion, basmati rice
and sugarcane. These enterprises should be carefully earmarked for different
agro-climatic sub-zones based on the comparative advantage, and different
activities should be encouraged in different areas to avoid production gluts and
price crash. Main objective of diversification through such activities is to
enhance farmersû income and to provide growth impetus to the economy.

The third type of diversification strategy should focus on hi-tech agriculture
that includes floriculture, exotic vegetables, and mushroom, et al. Most of these
commodities involve high use of capital and high risk and their marketing
generally requires locating suitable buyers and some sort of contract with the
buyers. Secondly, demand for these commodities is very narrow and they
being highly perishable and sensitive require special arrangements for
transportation, packaging and storage. No doubt domestic as well as international
demand for such commodities is becoming buoyant but the entire demand can
be met by a small number of farmers. Therefore, these enterprises should be
encouraged at the fields of select farmers, who possess the risk bearing as well
as entrepreneurial ability to explore and locate the markets/buyers, and who
can carefully schedule supplies to match the demand.
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There is a need to identify area-specific enterprises taking into account the
groundwater status, soil health and other micro characteristics of different
regions. This could lead to development of specialized pockets. The advantages
of developing specialized pockets are: (i) these are useful in harnessing
advantages of scale economy and (ii) it is easy and less costly to develop
infrastructure to boost one or a few rather than many commodities.

For a fairly long time, farmers in the state have been used to produce for
assured market, facing little market risk. The producers have to be prepared
and trained to produce for market-based products. This also imposes heavy
responsibility on the state to develop an efficient system of marketing and a
commodity-specific marketing infrastructure.

There is an urgent need to strengthen R&D in agriculture in the region. Though
R&D challenges are becoming more serious, state support for agriculture R&D,
particularly in Punjab, has weakened considerably. Punjab Agricultural
University, Ludhiana, which has a glorious history of ushering in green revolution,
is facing a very serious resource crunch. Though it is acknowledged that the
potential of existing technology has been almost exhausted, no new technology
has been developed in the recent years to break the ceiling of old technology. It
is a great challenge to the agricultural scientists to harness the potential of the
much discuss ed bio-technological techniques and evolve new crop strains and
varieties to meet the twin challenges of growth and sustainability. The R&D in
the state has focused mainly on wheat and paddy. Efforts should now shift to
new and emerging crops and enterprises of future importance.

Due to high crop intensity and net sown area, changes in crop pattern can ease
the strain on water resources to a limited extent. Simultaneous efforts are needed
to conserve water wherever possible. The possible measures through which
demand for water can be reduced are (i) proper pricing of water resources to
put a check on indiscriminate and excessive use of irrigation water, (ii) creating
awareness among the farmers about the long-run repercussions of depletion of
water-table, (iii) research on crops/varieties and water management techniques
which can result in water saving, (iv) incentive for use of irrigation devices like
drip and sprinkler, etc, (v) augmenting supply sources, (vi) discouraging
cultivation of crops like sunflower which are grown during peak summer, and
(vii) confining sugarcane production only to those areas where symptoms of
negative water balance are not there.

Despite model APMC Act that is meant to promote private sector participation
in agricultural marketing, agriculture trade continues to be dominated by petty
players who operate on small scale with large margins. Private sector should be
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encouraged to forge efficient linkages between production and consumption by
setting up value chains, contract farming, processing, and direct marketing to
benefit producers as well as consumers. Establishment of small and mid-size
agro-based industries in rural areas can also be of great help in creating em-
ployment for village youths besides encouraging diversification of rural
economy.

Notes

1 William and Paul Paddock, Famine-1975! (Boston: Little, Brown, 1967), p. 222.
They pleaded for instituting triage principle to give food aid to various countries.

2 This technology came to be known as green revolution technology that marked a
turning point in Indiaûs agricultural development. The beginning of adoption of
this technology during the late 1960s is widely used as a cutoff point to study and
analyze Indiaûs experience in agriculture growth and food security.

3 The other region of India to adopt HYV of paddy was the Deltaic region in
southern states, namely Andhra Pradesh and Tamil Nadu.

4 Net import of food grains steadily declined from 10.3 million ton (MT) during
1966 to 2 million ton during 1971. In 1972, Indiaûs food grain export exceeded its
import by 0.5 mt and the country turned net exporter of food grains for the first
time.

5 During the early 1980s more than 40% of rice and over 60% of wheat, procured
by official agencies in India, to meet food demand in deficit states, was contributed
by Punjab state alone (the state has a relatively small size and occupies less than
2% of geographic area and around 2.5% of total arable land in the country). Since
then the state has continued to contribute more than 50% of food grains to the
total procurement for the central pool.

6 Some such studies are by Mundalak and Quirk (1991 and 1992); Bhalla et al.
(1990), Chopra (1991).

7 According to a nation-wide survey conducted by a government agency about 40%
farmers in the country expressed the desire to leave farming if a better alternative
was available to them (NSSO 2000).

8 It is important to mention that growth in non-agriculture sector in India has highly
unequal distribution and did not involve a commensurate growth in employment.
Much of this growth helped a tiny population rather than benefiting the common
man.
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9 The share of rice and wheat procured from Punjab and Haryana in the total food
grains procured by public agencies declined from 60% during 2001-02 to 53%
during 2007-08.
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Drivers of Change in Thai Agriculture:

Implications for Development and Policy in

the New Millennium

Phrek Gypmantasiri

Chapter 5

1. Introduction

Thailandûs agriculture has undergone an unprecedented social, technological
and economic transformation in the last five decades since the inception of the
First National Economic and Social Development Plan in 1961. The country
achieved an impressive economic growth in the 1970s and early 1980s due to
agricultural expansion, diversification and commercialization. The public
investment in infrastructure, technology, and support systems, especially roads
and irrigation, research and extension, rural credit, and market reforms all gave
a big push to agriculture.

Human resource development with degree training in agricultural science
offered by agricultural universities in Bangkok and other regions helped
provide well-trained hands for the Ministry of Agriculture and Cooperatives
for technology generation and dissemination. The regional seed multiplication
centers helped distribute quality and affordable seeds of major field crops to
farmers. The transformation wrought by Green Revolution technology with
high yielding crop varieties, together with chemical fertilizers and chemically-
based pest control practices also impacted the nation’s agriculture, particularly
in irrigated lowland rice and maize fields, and rainfed uplands.

The development of modern rice varieties and training-and-visit extension
systems in the mid-1970s further increased rice intensification in the irrigated
lowlands, especially in the Chaophraya river basin extending from the Lower
North to the Central plains. The non-photosensitive high-yielding rice varieties,
modern harvesters, better communications technology and well-connected roads
enabled year-round rice production in the Chaophraya river basin, driving the
country to become the worldûs largest exporter of rice since the 1980s.  Now
Khao Dak Mali 105 (KDM 105) rice that is resistant to blast as well as floods
aims to benefit the smallholder farmers in the Northeast, and Upper North has
been recently released by Rice Department. Similarly, the development of
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genetically broad-based maize synthetics in the 1970s with downy mildew
resistant trait and general adaptability further expanded the maize cultivation
from the traditional Northeast and Central regions to the Lower North. The
success of synthetic maize followed by hybrid maize provided healthy
nourishment for the rapidly growing livestock industry.

Though the contribution of agriculture to the country’s economy declined with
the advent of industrialization in 1985, agriculture still continues to provide
employment and rural social support in times of crisis such as the Asian financial
crisis in 1997, and global recession in 2008. Globalization may have diluted
traditional social values and environment integrity of smallholder farmers, but
certain diversified production systems such as pond-based integrated farming,
continue to thrive and offer social benefits, financial security and environmental
protection, which have caused Thai agriculture to be viewed from multi-
functionality perspectives.

Since the 1960s, many important events and developments have influenced
transformation in agriculture as well as socio-economic and demographic spheres
of Thai society. Before getting to the details of such transformation, here is a
look at some of those important developments:

● The success of conventional plant breeding in the 1970s in developing
high-yielding irrigated rice varieties and improved maize population through
collaborative research between governmental institutions and universities,
with subsequent participation of private seed companies laid the foundation
of the present day agri-food industry. The private investment in cereal crop
improvement, which is mainly driven by the multinational seed companies,
has contributed significantly to the seed supply, and private seed companies
have gradually taken over the public seed production and multiplication
systems, especially in case of hybrid maize and hybrid rice.

● The production and consumption of fruits and vegetables has increased
due to heightened health consciousness, rise in household incomes, and
urbanization. Farmer innovation in the selection, hybridization, and
propagation of fruits besides close association with private exporters to
grow quality fruits have led to better yield of fruits. The private seed
companies contribute significantly to development and distribution of
quality vegetable seeds.

● The livestock industry comprising poultry (meat and egg), piggery, and
aquatic resources (fresh water fish, shrimp), is controlled by big private
agri-business conglomerates with well-integrated production, processing,
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and distribution. Their subsidiaries in the form of big retailers and
convenience stores help distribute the frozen and processed food products
to urban consumers.

● Non-Governmental Organizations (NGOs) help smallholder groups to tie
up with other networks to promote alternative agriculture and markets.
NGOs recently started addressing the farmers’ issues under the framework
of food resources base (FRB) which covers several interrelated elements
such as   “the right to food”, food security, food sovereignty, farmers’ rights
and sustainable agriculture, community rights to natural resources, and
consumers’ right to food decisions and food safety (Boonchai and Sedsirot,
2007). The sustainable agriculture and organic movement, active since the
early 1990s, has gradually received public support, and organic agriculture
was placed on the national agenda under the stewardship of Ministry of
Agriculture and Agricultural Cooperatives (MOAC) in 2005.

● Royal Project Foundation received the 1988 Ramon Magsaysay Award for
International Understanding for successfully developing and disseminating
healthy farming practices for opium substitution, and its work in forest and
watershed conservation since the 1970s through collaboration with
governmental agencies, universities, private organizations, foreign governments
and volunteers. In 2005, the MOAC set up a public organization, the
Highland Research and Development Institute (HRDI) to coordinate and
implement sustainable livelihoods program for highland communities by
scaling out the village development models of the Royal Project Foundation.

● The movement for community forest has gained public support as many
successful cases of community-based natural resources management and
collective action have been promoted in the highland ecosystems and
elsewhere in the country. The setting up of World Agro forestry Center
(earlier, the International Center for Research in Agro forestry, ICRAF) in
Chiang Mai in the mid 1990s helped develop agro forestry concepts and
approaches in the context of alternatives to slash and burn (ASB) in
Thailand and montane mainland Southeast Asia (Thomas et al., 2004).

● Several attempts by governmental agencies to classify agro-economic zones
for crop production have failed in the face of land use dynamics influenced
by local innovations and market incentives from the private sector. These
forces have transformed agricultural landscapes, making state initiatives
on agricultural zoning less practical. Examples inter alia, include the citrus
industry in the Lower North and Upper North, the expansion of rubber
industry beyond the traditional production area of the South.
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● Faced with ageing farmers, rising land costs and shortage of youngsters
keen on farming, the country is witnessing a number of initiatives to
encourage and develop new farming methods for the younger generation.
These include the In-pang farmer networks in the Northeast, the Mae Tah
Sustainable Agriculture Cooperative in Chiang Mai, and several community-
based development initiatives coordinated by the Sustainable Agriculture
Foundation (Thailand). The joint initiative by agricultural colleges, which
offer diploma program and the Agricultural Land Reform Office (ALRO),
which provides land and basic facilities to train future farmers, is another
attempt to prepare a new generation of farmers.

● The recognition of local wisdom and knowledge by the MOAC has
improved the technology dissemination process. The ministry has identified
knowledgeable and experienced farmers/entrepreneurs throughout the country
and has tasked them with being the key change agents in their communities.
Community learning centers have been set up on site to facilitate the learning
process. Various types of farm models have been established as learning
and sharing sites. These include for instance, the New Theory Farming
Practice as advocated by His Majesty the King, the integrated organic farming
system, and model farms with best agricultural management practices in
crop or livestock production. The approach of farmer-to-farmer learning
helps improve the extension services.

● Rapid income growth, urbanization, and changes in consumer behavior,
has caused a shift from rice to wheat, besides increasing the consumption
of meat and dairy products, fish, vegetables and fruits. Dietary changes are
most striking in Asia, which is witnessing a shift away from rice toward
livestock products, fruits, vegetables, sugar and oils (Pingali, 2007).
Technological advancements in food supply chain management are in
response to consumer demand (Kumar, 2001), and packaging innovations
continue to extend food products’ shelf lives. Food safety standards have
been tailored specifically to meet processing standards. The rise of
multinational retailers and supermarkets has created new market
opportunities for many smallholder farmers. For instance, the air-
conditioned convenience stores or “Freshmart” owned by a conglomerate
distribute fresh farm and meat products, as well as ready-to-eat cooked
food round the clock.

● It is now recognized that natural assets (forest, land, water, biodiversity),
social assets (relationships within and among communities), and human
assets required for agricultural development are dwindling, while external
pressures such as climate change, free trade agreements, land grab by
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corporations and foreigners are exacerbating the need to protect smallholder
farmers.

It is clear that the country had traversed through various facets of agricultural
and rural transformation over the past four decades with significant implications
on the rural livelihoods and smallholder farmers in particular.

2. Demographic Changes

The population of Thailand is about 67 million (January, 2010) and is growing
at a rate of less than 1% per year ranging from -0.05% in the North to 0.61% in
the South. Earlier, the population growth rate dropped from 3.5% in 1960 to
0.41% in 2005. This is mainly due to active family planning programs carried
out by governmental and non-governmental agencies, notably the Population
and Community Development Association (PDA) since the early 1970s. About
36% of the total population (23 million) lives in the urban area, of which about
7 million lives in Bangkok. The actual population might be much higher when
considering non-registered persons working and living in Bangkok.

Population ageing is inevitable as a result of declining birth and death rates.
The age profiles or population pyramids as depicted in Figure 5.1 show the
changes in population structure from a pyramid shape in 1990 toward a bell
shape in the 21st century. The proportion of the elderly (aged 60 and above) in
the total population was 6.8% in 1994, 9.4% in 2002 and 10.7% in 2007. The
figure shows that Thailand is moving toward an ageing society since 2003 with
the population of the elderly becoming more than 10% of the total population.
About 71% of the elderly live in the rural areas (NSO, 2008), thereby raising
the age-dependency ratio.

Figure 5.1 Thailand population pyramids 1950-2050

Source: Population Division, DESA, UN
(http://www.un.org/esa/population/publications/WPA2009/WPA2009-report.pdf)
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In 2009, about 67% of the population or 42.7 million people were of working
age (15-59 years). About 14 million or 33% of this population was engaged in
agriculture, forestry and fishery, while the rest was engaged in non-farm activities,
and there was a palpable shortage of labor. It continues even today, and is being
bridged by an increasing number of foreign workers from neighboring countries,
particularly in the fishery industry in the Southern provinces of the Andaman
Sea and the coastal Central provinces along the Gulf of Thailand.

2.1. Migration patterns

The processes of trans-nationalization, industrialization and urbanization is
bound to affect rural livelihoods and agricultural transformation. In Northern
Thailand, ethnic families in Chiang Mai and Chiang Rai, in particular, have
moved to the cities, to work as wage labor, trading rural handicraft, and
transporting farm produce from the hills to the central markets, etc. As members
of the lowland Thai families are leaving the farm, there are an increasing number
of highland ethnic families renting the land for growing vegetables and soybean
after rice in the irrigated lowlands in the Chiang Mai province.

Since Thai agriculture is mainly under rainfed conditions and does not provide
year-round employment for farming families, many leave rural areas during
the dry season to work in the non-agricultural (industrial and services) sectors
as evident from Table 5.1.

Table 5.1 Total labor force and share of employment by agriculture and
non-agricultural sectors in dry and wet season, 2001 to 2009

Year Employed Dry season (Jan-Mar) Employed Wet season (Jul-Sep)
Persons Agriculture Industry& Persons Agriculture Industry&

(%) Services (%) (%) Services (%)
2001 30,444 30.6 69.4 33,483 42.0 58.0
2002 31,767 32.1 67.9 34,262 42.6 57.4
2003 32,762 31.4 68.6 34,676 41.2 61.7
2004 33,423 29.9 70.1 35,711 38.3 61.7
2005 34,050 28.3 71.7 36,302 38.3 61.8
2006 34,638 30.4 69.6 36,344 38.2 61.8
2007 35,252 31.1 68.6 37,122 38.3 61.7
2008 35,820 30.4 69.6 37,836 39.3 60.7
2009 36,502 30.9 69.1 38,371 38.5 61.5

Source: National Statistical Office, Labour Force Survey 2009.

Thus, the wet season (rainfed) agriculture employs more workers as compared
to dry season agriculture. Moreover, there also takes place significant labour
adjustments during the wet season with an increase in the ratio of women in the
total workforce engaged in agriculture as shown in Table 5.2.
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Thus, seasonal labor out-migration is a common phenomenon, occurring in all
villages, especially after planting of the rainy season crops in the rainfed
lowlands and uplands.

There are a few patterns of migration typical to rural Thailand. First, temporary
out-migration is observed among maize farmers in the Upper North and Upper
Northeast who travel to Bangkok after maize planting, seeking off-farm work
for two to three months with employers on the basis of a previous contract
agreement, or with members of their community running small economic
enterprises. These temporary out-migrant farmers return during harvesting and
again resume their off-farm activities after completing their farming activities.
As rural employment is not available, male members of the family often seek
off-farm work in Bangkok and big cities in the region.

Second, seasonal out-migration to work as farm labor through contract or a
previous connection with rural entrepreneurs is seen during the harvesting of
sugarcane in the cane-growing areas in the West (Kanchanaburi province), and
in the Lower North (Kamphanegphet province), where workers from one
village travel en mass to stay and work as farm laborers in the sugarcane
plantation after rice planting.

Third, longer-term employment can be witnessed in the marine and inland fishery.
But here, 74% of workers are males in the age group of 40-49 years. The marine
fishery needs long hours during the fishing season, while the inland fishery either
in pond or in cage fish farming along the river requires intensive management.

Fourth, the Northeastern farming families, often husband and wife, travel to
work as berry pickers in Sweden through employment companies for almost

Table 5.2 Total number of men and women labor force in agriculture,
and their ratio during dry and wet seasons, 2001-2002

Year Dry season (Jan - Mar) Wet season (July- September)
Male Female Ratio: (M:F) Male Female Ratio: (M:F)

2001 6,813 4,628 1: 0.68 8,862 6,546 1: 0.74
2002 7,317 4,818 1: 0.66 9,030 6,769 1: 0.75
2003 7,280 4,973 1: 0.68 8,933 6,627 1: 0.74
2004 7,114 4,823 1: 0.68 8,654 6,460 1: 0.75
2005 6,866 4,707 1: 0.69 8,599 6,849 1: 0.80
2006 7,145 5,258 1: 0.74 8,555 6,759 1: 0.79
2007 7,290 5,456 1: 0.75 8,641 6,850 1: 0.79
2008 7,406 5,389 1: 0.73 9,039 7,027 1: 0.78
2009 7,464 5,439 1: 0.73 9,075 6,859 1: 0.76

Source: National Statistical Office, Labour Force Survey 2009
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three months from July to September after they have completed their rice planting
in June (Charoensuthipan, 2010).

All the above forms of off-farm jobs are performed by informal labor, who do
not have access to social welfare and protection enjoyed by workers in the
formal sector.  The Thai Health Promotion Foundation and the Ministry of
Labor have made concerted efforts to formulate a welfare system for informal
labor, especially in the fields of farming, sub-contracting, service sector and
for those working from home. In 2009, the number of informal laborers stood
at 24 million, of whom 14 million (62%) were in agriculture, and about 10
million (38%) in non-farming activities (MOL, 2009).

The Thai migrants working overseas in 2009 accounted for 125, 035 people
(MOL, 2009). About 60% of them worked in Asia, while 22% were employed
in the Middle East. There are cases of Thai returnees from Israel and Taiwan,
bringing with them farming innovations such as small farm mechanization used
by smallholder farmers in Taiwan, or water management from Israel to
improve agricultural output.

The contribution of female labor force to agriculture has been well recognized.
Many studies in the 1990s on the role of women in rice farming systems have
shown that the poor rural women in Asia work longer hours than men. The
implications of intensive agriculture for women should take into account the
intra-household allocation of resources as well as its impact on women’s
overall work burden, on their access to any increase in household earning, on
their consumption, and the health and well-being of their children (Paris, 1998).
The contribution of women’s knowledge to agro-biodiversity conservation has
changed the direction of research of food security studies at the household and
community levels.

3. Land Reforms and Land Allocation Policies

The growth of agriculture in Thailand is directly related to the expansion of
cultivated land, particularly during the first two decades after the implementation
of the first National Economic and Social Development Plan in 1961. During
1961-1981, forest land in Thailand which was estimated to cover 27.4 million
hectares or 53% of the total land area of the country, had declined by half to
14.4 million hectares. However, the withdrawal of forest concessions to all
logging companies in 1989 as a measure to regenerate forest cover has slowed
down the deforestation, but forest encroachment for timber extraction and land
clearing continued. The present forest cover in Thailand is estimated at 25% of
the total land area.
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During the economic boom of the 1990s, land speculation intensified in the
face of poor implementation of land zoning for agriculture.  Agricultural land
was converted to non-agricultural purposes, especially for building golf courses,
factory sites, and housing estates. During the period of industrialization (1986-
1998), about 3.5 million rai (560,000 hectares) of paddy rice cultivation area
was converted to industrial parks, factory plants, residential areas, golf courses,
and resorts.  For instance, the lowland intensive rice farming area of the Mae
Taeng Irrigation Project in the Chiang Mai Valley was urbanized, and rice land
was converted to housing areas for middle and upper middle class families.
Land investment for farming in the irrigated areas is now almost next to
impossible.

3.1 Land Tenure systems

The land tenure systems are of two types: government land and private land.
Government agencies, which lease land to the private sector, are the Treasury
Department of the Ministry of Finance, the State Railways of Thailand, and the
Crown Property Bureau (CPB).  The lease period for the leasehold tenure is
normally 30 years, with the option of extension for another 30 years. During
the financial crisis in 1997, the State Railway of Thailand leased land along the
railway line in urban and suburban areas to needy families for cultivating
vegetables and small fruit crops for supporting their livelihoods. It was also
envisaged that the land along the railway lines had the potential of transforming
into urban agriculture.

The Treasury Department, which oversees the use of government land in the
country, has a policy of creating “assets based economy” by leasing land to
private sector for development. The department has implemented a project
wherein it has leased land of one million rai (160,000 hectares) to landless
farmers or land deficit farmers with holdings less than 15 rai (2.4 hectares) to
cultivate food crops or bio-energy crops during the period 2009-2013.

Ownership and utilization of land is governed by the Land Code 1954, the
Land Reform for Agriculture Act 1975, and by regulations issued by the Ministry
of Interior. With respect to land use for agriculture, there are a number of
government agencies from different ministries responsible for land allocation
to farming households. These include the Agricultural Cooperatives Promotion
Department (ACPD), the Agricultural Land Reform Office (ALRO) under the
Ministry of Agriculture and Cooperatives (MOAC), Public Welfare Department
(PWD) of the Ministry of Interior, and the Royal Forestry Department (RFD)
that is now under the Ministry of Natural Resources and Environment.
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The ACPD and PWD were the first two agencies responsible for resettlement
of rural households hit by construction of dams, irrigation projects, hydropower
plants, etc. The beneficiaries in the cooperative resettlement and self-help
resettlement are granted land titles after a specified period of settlement and
utilization.  Many of early resettlements have developed into full-fledged farming
landscapes, particularly where irrigation facility is available, and land use has
gone through several phases of transition, from rice-based to fruit-tree based
integrated with livestock systems, such as in Sansai, Prao, and  Mae Taeng
districts of Chiang Mai province.

The government has implemented a series of land reforms since 1975 with the
enactment of Agricultural Land Reform Act 1975 and the establishment of the
Agricultural Land Reform Office (ALRO). The progress to date is still far from
satisfactory. It is well known that agricultural land has been allocated to
non-farming households such as merchants, businessmen, and many times
farmers have sold or transferred the allocated land to others. As a consequence,
about 90% of the population owns land less than 1 rai (1,600 square metres),
and the rest of 10% owns more than 100 rai.

The total area of the country is 320.7 million rai (51.3 million ha), of which
99.2 million (15.9 million ha) is forestland, 131.8 million rai (21.1 million ha)
is agricultural land, and the rest of 89.8 million rai (14.4 million ha) is regarded
as the unclassified land. Over 90% of the agricultural land has been issued with
land title deeds and certificates, only about 1%, which is registered under the
claim certificate (Bai Chong), still remains to be verified. Table 5.3 shows the
status of land allocation across the regions of Thailand based on various
certification/ registration methods.

Table 5.3 Issuance of land title and certificate from 1901-2009 (Million rai)

Region Chanode Nor Sor Nor Sor Bai Chong Total
 Saam- Kor Saam

Bangkok Metropolitan Area 1.013 0.00 0.001 0.00 1.014
Central 19.05 1.71 1.38 0.09 22.23
North 18.95 3.07 2.33 0.40 24.75
East 7.78 0.91 0.55 0.15 9.39
Northeast 40.11 7.59 4.02 0.62 52.34
South 9.76 5.51 1.81 0.18 17.25
Total 96.67 18.78 10.09 1.45 126.98

Note: Nor Sor Saam_Kor and Nor-Sor-Saam differ on methods used for survey of land
boundaries. Nor Sor Saam boundaries are taken from maps prepared from aerial pho-
tography; Nor Sor Saam boundaries are measured in isolation without referring to a
cadastral map or aerial photography.

Source: OAE, 2009
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After the implementation of the First National Economic and Social
Development Plan in 1961, the government had broadly classified two types of
land in equal proportion: forest land (50%) and usable land (50%). This is
indicative of broad land use planning for government land and privately-owned
land. For the privately owned land, there were certain restrictions regarding the
permissible holding size. For instance, 50 rai was permissible for agriculture,
10 rai for industrial use, and 5 rai each for commerce, and residential housing.
But the Land Act Article 34 was abandoned during Field Marshal Sarit
Thanarat’s regime in the early 1960s.  Since then, there have been unrestricted
ownership rights under the land title deed (chanode tidin). The important
features of government policies on land development are presented in Box 5.1.

First plan
 (1901-1966)

Provided fundamentals of land
tenure planning through broad
land classification and
allocation program

Second plan
(1967-1971)

Secured land ownership of
farmers

Third plan
(1972-1977)

Accelerated the process of
providing land ownership to
farmers to prevent farmers from
transferring their land titles

Issued Nor Sor 3 land certificate
throughout the country

Fifth plan
(1982-1987)

NESD Plans
Key features regarding

land tenure policies

The key cabinet resolutions on

overall land policy

Box 5.1 Chronology of Government policies on land tenure as reflected in the

National Economic and Social Development (NESD) Plans

Dated 22 August 1982: land utilization
and ownership by improving land
classification in permanent forest area
and national forest reserves, and
limiting land ownership.
Dated 1 September 1987: Land
policies in four areas were highlighted:
economy, social, reservation, and
security.

Fourth plan
(1978-1981)

Land redistribution program,
limited individual agricultural
landholding to not more than 50
rai, and accelerated land reform
program

Sixth plan
(1988-1991)

Aided land redistribution
through land reform program
and supported the establishment
of land bank
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Seventh plan
(1992-1997)

Land redistribution and issuance
of land title nationwide

Eighth plan
(1998-2001)

Adjusted the land reform
program

Dated 26 November 1996: policy
and prospective for enhancement
and conservation of national
environmental quality 1997-2006
to prevent land deterioration,
improve land utilization in
agriculture, urban area and industry.
The environmental management
plan is revised every five years.

Ninth plan
(2002-2006)

Land redistribution to the
landless poor in the agricultural
sector

Dated 3 June 2003: Resolving
national land problems with 7
land tenure plans: land tax, land
administrative organization, land
reform system, land resource
conservation and development,
land use zoning, land reservation
for agriculture, and land tenure.

Tenth plan
(2007-2011)

The chronology of government policies on land tenure systems as presented
above shows the dynamics of the government strategies to cope with land
tenure issues over time. Problems still persist, particularly in relation to land
distribution and allocation to the landless farming households. Table 5.4 shows
that only 10% of the population owns land of more than 50 rai, while about
30% has farm land of less than 10 rai.

Table 5.4 Landholding distribution of farming households, 2006-2007

 Farm size (rai) Farming households (%)
Total North Northeast Central South

Below 10 rai 28.7 36.9 23.6 25.7 34.9
11-20 rai 27.6 22.0 31.2 22.5 30.6
21-30 rai 17.7 15.7 20.4 15.3 14.6
31-40 rai 10.2 8.0 11.6 12.4 6.8
41-50 rai 5.9 6.3 5.7 6.9 5.1
Above 50 rai 9.9 11.1 7.5 17.4 8.0
Total households
(‘000 Nos) 5778.34 1326.02 2688.56 877.31 886.45

Source: OAE, 2009

Issuance of land title and land
allocation to the landless

Source: Adapted from Israngkura et al., 2008.

NESD Plans
Key features regarding

land tenure policies

The key cabinet resolutions on

overall land policy
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Access to and control of land use continues to be major issue of resources
management, particularly in regard to the forestland, which has been occupied
by rural households despite being classified variously as a national forest
reserve. Disputes between forest dwellers and forest authorities, notably with
the Royal Forestry Department (RFD) regarding access to forest resources, and
with the Forest Industry Organization (FIO), which establishes its forest farm
for industrial purpose, are in common place. The Thailand Land Reform
Network (TLRN), which is a grassroots organizations and the urban poor who
are deprived of the right to land and housing, have demanded the right to live
on, and cultivate the disputed areas. The TLRN has requested the government
to set up “community common land titles” and “land bank” for the poor. The
proposal has received a negative response from the forest authority and
agencies who believe forest land is an important asset and its appreciation can
lead to an increased net worth. So far, there is no clear guiding principle to
follow, and it seems that the protests will continue.

4. Agricultural Development in Historical Perspective

Thailand has employed the national economic and social development plans as
guiding principles for agricultural development which was generally committed
to market economy. As shown in Box 5.2 the first three plans (1961-66, 1967-
71, and 1972-76) that laid emphasis on building physical assets, such as
irrigation facilities, road networks, national agricultural research and extension
systems, etc, promoted the growth of export crops like rice, maize, cassava,
and rubber.

It is noteworthy that the setting up of National Corn and Sorghum Research
Center at Pak Chong, where Kasetsart University and Department of Agriculture
collaborated to work on maize improvement with support from the Rockefeller
Foundation, significantly contributed to the national maize breeding program.
The subsequent participation of private seed companies in developing hybrid
maize, and the formation of public-private partnership to organize regional yield
trials with breeding materials from both public and private institutions across
the country helped advance the maize breeding program, and led to better adoption
of hybrid maize by farmers.

The Rice Department is the key research institute undertaking rice improvement
with conventional breeding methods. Its early active collaboration with the
International Rice Research Institute (IRRI) had contributed significantly to
rice breeding programs. New modern high yielding non-glutinous rice
varieties were released for the irrigated lowland, which contributed
significantly to rice intensification in the Central Plains, enabling the country
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to increase its rice export from one million tons in 1966 to 10 million tons in
2008 and to 8.59 million tons in 2009. However, the increase in production also
came from expansion of rice cultivation area and increasing cycles of rice
cultivation in the irrigated areas. The average rice yield is 2.7 tons per hectare,
lowest among the rice producing countries.

● Resources development for agriculture: irrigation, forest, land
● Crop, livestock, and fishery improvement: important commodities: rice,

rubber, maize, timber, cassava, stick lac,
● National agricultural research and extension systems
● Agricultural cooperatives in the Chaophraya River Basin

● Productivity enhancement of rice, rubber, maize and sorghum, kenaf,
cotton, oil seed crops, sugarcane, fisheries, livestock

● Reforestation, watershed conservation
● Irrigation for agriculture, flood control and drought relief
● Land and soil conservation
● Agricultural cooperatives and credit systems

● Market-driven production system
● Diversification and export promotion
● Support private sectors to invest in agriculture
● Credit support schemes, input supply: fertilizer, farm machinery
● Natural resource conservation: forest, aquatic resources
● Farmer capacity building, rural youth group development program for

future farmers

● Development and conservation of natural resources and environment:
land, water, minerals, fuels and energy

● Comprehensive water resource management for agriculture and other
ecosystem services

● Land management strategies for the landless farming households
● Environmental management, impact assessment
● Agricultural diversification and increase in production efficiency, inte-

grated agricultural systems
● Rubber, fresh fruits and vegetables, tobacco, mulberry and silk worm
● Access to agricultural inputs; Breeding for early maturity to increase

cropping intensity

● Human development
● Natural resources and environmental development: resource mapping,

improving the process of land title issuance
● Promoting science and technology in agriculture with emphasis on ge-

netic engineering and biotechnology
● Participatory rural development

● Value addition in agriculture
● Linking agriculture, fishery, livestock, and forest farm to processing

industries

 NESD Plans                  Key features related to agricultural development

First Plan
(1961-1966)

Second Plan
(1967-1971)

Third Plan
(1972-1976)

Fourth Plan
(1977-1981)

Sixth Plan
(1987-1991)

Seventh Plan
(1992-1996)

Box 5.2 Selected features of agricultural development in Thailand based on
the National Economic and Social Development (NESD) Plans (1961-2011)
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The MOAC adopted the training and visit (T&V) extension system in the mid
1970s, as part of a World Bank loan for village-level technology dissemination.
And new graduates from colleges were recruited to work as extension agents at
the sub-district level throughout the country.

The Fourth Plan (1977-81) integrated natural resource management and
agricultural diversification as signs of agricultural resources degradation
emerged, and farm incomes became more vulnerable due to dependence on a
few cash crops. The national cropping systems network was initiated by
collaboration among agricultural universities and the cropping systems section
of Rice Division of the Department of Agriculture. The financial support from

  NESD Plans                  Key features related to agricultural development

● Domestic production of chemical fertilizers, charging fees for irriga-
tion water

● Private investment in crop and livestock improvement, and farm ma-
chinery.

● Increase in forest cover to 25% of the total country area
● Reducing income gap, especially in poor farming households
● Poverty reduction (less than 10%)
● Forest conservation and protection 25% of total country area, rehabili-

tation of mangrove forest to one million rai
● New Theory Farming: Promoting sustainable agricultural practices:

natural/ organic farming, integrated farming, agro-forestry
● Increasing investment in environmental rehabilitation for improving

quality of life of urban and rural population
● Ergonomic design to improve health and productivity in construction,

and transportation of toxic chemicals

● Principles of sufficiency economy: self reliance, resilience
● Institutional governance, decentralization, strengthening of family and

community
● Rural-urban linkages for growth, employment and poverty reduction
● Improving competitiveness and efficiency by enhancing productivity

and quality standardization, human capacity building, and balance be-
tween production and natural resource conservation and environmen-
tal protection

● Improving small and medium rural enterprises
● Poverty reduction: access to resources and services

● Principles of Sufficiency Economy and people-centered development
● Assets-based paradigm for sustainable development: use of natural,

economic, and social assets to formulate development strategies.
● Nine strategies: Poverty reduction, human and social development,

balanced economic structure and competitiveness, natural resource and
environment management, international economic development, law

and governance, democracy and civil society

Eighth Plan
(1997-2001)

Ninth Plan
(2002-2006)

Tenth Plan
(2007-2011)

Source: Compiled from NESDB Documents, various years.
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the Ford Foundation to the Multiple Cropping Center, Chiang Mai University,
and Khon Kaen University, and the IDRC support to the Rice Division and
Khon Kaen University helped spearhead the systems research in agriculture
since the late 1970s.

Rural development and poverty reduction were the key principles underlying
the Fifth Plan (1982-86), and agricultural development was an important
strategy for transforming rural economy by stabilizing farm income and creat-
ing rural employment. The Farming Systems Research Institute was established
within the Department of Agriculture, MOAC, in early 1980s, and the national
cropping systems network was transformed into national farming systems
network. The agricultural systems approach with agro-ecosystem analysis, and
farming systems research (FSR) approach, both Anglophone and Francophone,
were explored and further developed with on-farm farmer participation. The
agricultural systems approach offered systems tools to broaden rural development
perspective beyond agriculture, and understand the complexity of social and
ecological interactions shaping a farmer’s decision.

In the Sixth (1987-91) and Seventh (1992-96) Plans, the country experienced
remarkable economic boom as compared to the steady growth since the 1960s.
During the decade of 1987 to 1996, the Thai economy grew by leaps and bounds
by achieving a combination of rapid growth, macroeconomic stability, and
steadily declining poverty incidence (Warr, 2005). High levels of investment,
both domestic and foreign, drove the boom. The highest growth rate of 10.5%
per annum during the Sixth Plan was brought about by export expansion, high
rate of investments, and continued growth of the tourism industry (NESDB,
http://www.nesdb.go.th). The growth of agro-industries, integrating production,
processing, distribution, and consumption further added value to agricultural
products.

In 1989, the government withdrew all forest concessions and imposed logging
ban as a measure to protect and regenerate forest cover. However, studies  show
that the rate of forest loss in the seven years (1989-1995) following the ban was
1.2% a year, similar to the rate during the seven years (1982-1989) before the
ban.

The MOAC continues to use rules and regulations as a legal base for conserving
forest resources even though there are many success stories of local communities
organizing themselves to manage forest resources. Community rules allow
utilization of forest resources to meet household needs on an equal access basis.
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During the Eighth Plan (1997-2001), the MOAC adopted sustainable agriculture
practices as one of the strategies to improve the lot of smallholder farmers, and
to enhance rural economy following the financial crisis of 1997. The five
production systems promoted as sustainable farming models included natural
farming, organic agriculture, integrated farming systems agro-forestry, and New
Theory Farming. The Ninth (2002-2006) and Tenth Plans (2007-2011) followed
the principles of sufficiency economy. Perhaps one of their significant
initiatives was the funding from the Office of Permanent Secretary of Ministry
of Agriculture to the Sustainable Agriculture Foundation Thailand (SAFT), an
NGO, for carrying out community-based alternative agriculture. Sustainable
Agriculture Network, an alliance of SAFT, implemented the joint projects in
19 eco-systems. Local knowledge gleaned from farmers has been accepted
as an important learning process in the agricultural knowledge systems
management. Many farming models showing local innovations by successful
farming enterprises have been used as demonstration farms or learning centers.
Today, local learning centers and innovative farmers (local wise-man or
Praj-Chaoban) have been recognized as knowledge and technology dissemination
institutions.

4.1 Growth performance of major crops

a) Rice

The rainy season rice was grown on 57 million rai during 2007-2009, 26% of
which was irrigated (15 million rai). The dry season rice was sown on 12
million rai, of which 9 million rai was irrigated by government irrigation projects,
while 3 million rai was cultivated and serviced by self-help or communal
irrigation systems. Overall, the country’s rice yield is low, with rainy season
rice yielding an average of 2.7 tons per hectare, and dry season yielding 4.3 ton
per hectare even though the MOAC targets cultivation of rainy season rice on
58 million rai, with average yield of 3.2 ton per hectare, while the average
target yield of dry season rice grown on 12 million rai is 4.8 per hectare.

To achieve the targeted yield, the Rice Department is using  “Rice potential
zoning” approach based on soil suitability identified by the Land Development
Department (LDD) to recommend best management practices for the area,
consisting of integrated nutrient management based on soil testing, pest
management, etc. The zoning system proved successful in 2009, and showed
an  increase of 37% in the yield in the Nakhonnayok province in Central
region, and 50% in Yasothorn province in the Northeast (Rice Department,
2010) (http://ricethailand.go.th)



118 Agricultural Transition in Asia

Use of rice varieties for commercial production is confined to a few varieties of
high yielding or high quality rice. About 28% of the cultivated area is planted
with Hom Mali rice group, mostly under rainfed conditions in the Northeast
and the Upper North. Two important varieties of Hom Mali rice group are KDML
105 and RD15, both of which are non-glutinous. About 45% of the cultivated
area is planted with modern high-yielding varieties, namely Pathumthani 1,
Suphanburi 60, Suphanburi 90, Chinat 1, and Phisanulok 2, etc. The glutinous
rice covers about 27% of the total cultivated area, and is planted with
high-quality RD6, which is widely adapted in the Upper North and the
Northeast. Glutinous rice is grown mainly for domestic consumption, but its
volume is increasing. The export of glutinous rice too has increased almost
three-fold, from 180,000 tons in 2007 to 520,000 tons in 2009.

There is an attempt to promote production and consumption of local rice
varieties of high quality for protecting local intellectual property rights under
the geographical indication (GI) certification. Such varieties include Hom Mali
rice of Surin and Burirum in the Northeast, Sangyod rice of Phatalung province
in the South, Luangprathiew rice of Chumporn province in the South.

Since 1970, the Rice Department has released about 30 modern non-photosen-
sitive rice varieties with a maturity range of 95 to 125 days for irrigated
lowlands, but only a few have been accepted by millers and farmers. Pathumthani
1, which is considered high quality and comparable with the Hom Mali rice
group, is the most preferred for commercial production in the irrigated
lowlands. However, most rice varieties are not resistant to brown plant hopper
(BPH), and rice blast caused by Pyricularia grisea. The BPH infestation in the
dry season in the irrigated lowland of the Central Plain in 2010, covering 14
provinces with over 500,000 rai, is the result of continued rice cropping with
only a few modern varieties. (http://www.ricethailand.go.th:8095/pearkadod/)

The commercial production of organic rice is catching up due to the increasing
demand in European countries, North America, and parts of Asia. The private
rice exporter, Capital Rice Co., Ltd.,  is perhaps the first private rice exporter
which has been promoting the cultivation of organic rice in the rainfed lowland
of Ing River Basin at Tung Lor valley in Phayao province from the early 1990s.
The Kud-Chum organic rice farmersû group at Yasothorn province in the
Northeast also produces organic rice for export through cooperation with an
NGO. It is estimated that about 18,000 hectares of rice land is now producing
organic rice varieties such as Hom Mali (white and brown rice), and Mali Daeng
(red jasmine rice).
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In Chiang Mai, it is estimated that several groups of smallholder farmers grew
mostly non-glutinous organic rice on about 1,700 rai in 2009. Interestingly,
private players like CP group agro-conglomerate based in Khamphangphet
province, and Bayer are promoting hybrid rice research and development for
commercial production. Bayer, for instance, has a Crop Science’s International
Hybrid Rice breeding program in Suphanburi province. Other associated
technologies include seed production, seedling preparation, and mechanical
planter for precision planting. All these will mechanize the transplanting of
rice. Being capital intensive, the hybrid rice production system is generally
limited to irrigated lowlands of the Central Plain.

b) Maize

Maize is an important cash crop in the rainfed upland. It occupied a planted
area of 12.4 million rai in 1984-85, with a production of about 5.0 million tons,
and exports of about 1.2 million tons in 1990. However the area under it began
to decline, reaching 7.3 million rai in 2002-03 with a production of 4.5 million
tons. In 2009-10, the area under maize was about 6.9 million rai, producing 4.4
million tons of grain (OAE, 2009). In the 1990s, maize exports, further
declined as domestic demand for feed grain increased.

Almost all commercial maize farmers (98%) have adopted hybrid maize, and
only a small proportion of farmers relies on open pollinated varieties (Ekasingh
et al., 2004). This is one main reason why production has been stable at about
4 million tons despite the fall in cultivation. The high production cost and low
income as compared to other competitive crops, such as cassava, sugarcane,
etc. has caused farmers to replace maize. Rubber plantations, for instance, have
replaced maize crop in the Upper North provinces of Chiang Rai, Phayao, and
Nan.

The ASEAN zero tariff policy of 2010 also raise certain concerns about the
future of maize production in the country. Under the Ayeyawady-Chao Phraya-
Mekong Economic Cooperation Strategy (ACMECS) framework since 2003,
the private sector has actively introduced maize production in Lao PDR and
Cambodia. With higher domestic production cost, Thai farmers, particularly in
the less favorable maize growing environment, will be less able to compete
with maize farmers from neighboring countries.

The maize share in the irrigated area is about 100,000 rai (OAE, 2009). The
irrigated maize is mainly for production of hybrid seeds with contract farming
arrangement between private seed companies and farmer groups. As the hybrid
seed production is controlled by highly competitive multi-nationals such as
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Pacific Seeds, Pioneer Hi-Bred, Monsanto, Syngenta, etc. contract farming
arrangement, either for production of hybrid seeds or inbred lines, has
provided a healthy cropping alternative to lowland farmers in Northern
Thailand. Hybrid seeds produced by private companies are later exported to
the ASEAN countries.

c) Cassava

Thailand is the third largest cassava producer next to Nigeria and Brazil, and a
leading exporter of cassava in the form of chips and pellets, accounting for
about 80% of world market share with exports of about 19 million tons a year.
The area under cassava has increased from 6.7 million rai in 2002 to 8.3
million rai in 2009 across 45 provinces, concentrating in the Northeast (54%),
the Central and Eastern regions (31%) and the Lower North (15%). The
production too has increased from 18.3 million tons to 29.2 million tons during
the same period. The steady increase in price and availability of improved
varieties both motivate farmers to switch to cassava production. The
governmentûs crop guarantee price for fresh cassava tuber with 25% starch
content has been rising steadily from 1.40 Baht/kg in October 2009 to 2.02
Baht/kg in December 2009, and further to 2.32 Baht/kg in April 2010 (http://
www. thaitapiocastarch.org). Experts opine that if the farm-gate price of fresh
cassava tuber goes over 2 Baht/kg, the upland rainfed farmers will switch from
maize to cassava. Such has been the rise in demand for cassava in 2010 that
there is a shortage of cassava planting materials.

The use of cassava has extended beyond food, feed, and industrial usage to
include production of ethanol. As the price of fossil fuel increases, and search
for alternative energy sources is underway, cassava and sugarcane are seen as
important sources of bio-energy. Use of cassava as a raw material for decen-
tralized bio-ethanol production is expected to benefit the farming community.

The traditional practice of cassava cultivation under rainfed conditions is a
low-input system, producing an average farm yield of less than 2.5 t/rai (15 t/
ha). With good management practices, and suitable varieties, farmers have been
able to achieve a yield of over 5 tons per rai.  Since 1975, 11 cassava varieties
have been released for cultivation. Two important varieties selected by farmers
are KU 50 developed by Kasetsart University, which is tolerant to stress
environment, and Rayoung 5, which is adapted to more favorable rainfed
condition (Boonseng et al., 2006). The varietal improvement has been thanks
to a long-term collaboration among the Department of Agriculture (Rayong
Field Crop Research Center), Kasetsart University, and International Center
for Tropical Agriculture (ICTA) based in Columbia. Cassava germplasm from
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ICTA has contributed significantly to the development of Thai cassava
varieties. According to a FAO study, cassava production will need to grow by
25% from 31.5 million tons in 2010 to more than 40 million tons in 2022 to
meet the increase in demand from the local ethanol industry (Bangkok Post
Business, 17 June 2010).

d) Sugarcane

Thailand is the second largest cane sugar exporter next to Brazil, contributing
about 10% or 5 million tons to the world market. The area under sugarcane in
the country increased from 3.4 million rai in the 1980s to 5.7 million rai in the
1990s, and was about 6.0 million rai in 2009. The government now aims to
increase productivity from the present average of 10 tons/rai to 15 tons/rai, and
to diversify into value- added processed products. The potential for ethanol
production also bodes well for cane production. The Office of Cane and Sugar
Board, Ministry of Industry, which drew up the development plan for cane
production during 2009-2011 is aiming for a targeted production of 95 million
tons with a yield of 15 tons/rai, which is about 40% higher than the 2009
production. But widespread drought in 2010 could thwart the government plans.

Traditionally, sugar mills were concentrated in the Central and the Eastern
regions. But government approval to relocation of sugar mills and capacity
expansion in the early 1990s provided enabling conditions for rapid growth of
cane and sugar production in the North and the Northeast.

About 80% cane growers are smallholder farmers who grow sugarcane under
contract arrangement with sugar mills. They depend on the mills for credit to
buy agricultural inputs and technical services. The government regulates sugar
exports by estimating production, domestic consumption, and export
commitments and then allocating sugar supplies to sugar mills based on the
past three-year crushing performance. The Sugar Act of 1984 introduced a
revenue-sharing system for farmers and mills. Farmers receive 70% of the
revenue from domestic and export sales of sugar and molasses, less cost and
taxes, while mills receive the remaining 30%. Farmers get initial payment based
on price negotiated by the government (FAO, 1998). But the benefit sharing
system between farmers and sugar mills on profits generated from ethanol
production from sugarcane is still not clear (FAO, 1998).

e) Rubber

Traditionally, rubber plantations were grown on hill slopes of Southern
Thailand or on sandy soils in high rainfall areas. It was later that the industrial
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crop was introduced in the Eastern province, and then expanded to the
Northeast as part of the “Greening of Esan (Northeast)” agrarian transformation
paradigm of the 1990s. The tree crop eventually moved to the North in the
early 2000s when the price of rubber rose to 90-100 Baht a kg. During 2004-
2006, the government extended rubber plantations on one million rai to the
North (30%) and the Northeast (70%), following strong demand for natural
rubber from China. Since 2000, the area under rubber has risen from 11.76
million rai (1.88 million ha) in 2000 to 14.75 million rai (2.36 million ha) in
2007 (Kittipol, 2008), a 25% increase in the total area under rubber. During the
same period, the export volume too increased from 2.17 million tons to 2.70
million tons.

About 95% of rubber growers are smallholders, and only about 5% are estate
owners. The production and harvesting of rubber is done under share-cropped
system between rubber plantation owner-operators and rubber tappers on a 50:50,
or 40:60 basis depending on site condition. The interdependence between
owner-operator and rubber tapper has substantially stabilized the rural economy,
especially when there is an increasing trend of higher demand for rubber from
China and India.

Many smallholder farmers in the South have demonstrated how rubber-based
agro forestry system has built up better farming resilience than the monocul-
ture system. However, the introduction of rubber in the new planting areas in
the North and the Northeast by the government is almost under monoculture
system. The use of rubber tree for making furniture has also increased its func-
tional value. The ban on timber felling is further likely to give a push to the use
of rubber tree in the furniture manufacturing industry.

f) Emerging commodities

As the growing demand for biofuels is increasing, the government is promot-
ing the expansion of palm oil. Palm oil plantations covered over 3.79 million
rai in 2009 (OAE, 2009). It is hoped that biofuel derived from palm oil will
reduce the country’s reliance on fossil fuels. Nevertheless, expansion of palm
oil on the forest land would lead to habitat modification, environmental change,
and biodiversity loss. With the AFTA zero tariff after January 2010, Thai palm
oil industry will face strong competition and would be less able to compete
with the imported material, as the Thai palm oil has lower productivity and
higher production cost.

Besides, the higher price of energy crops has also induced the change in crop
structure toward the increasing cultivation of bio-energy crops, particularly
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cassava and sugarcane due to the relatively higher return from these crops.  The
country’s energy crop area increased from 2.98 million ha in 2002 to 3.57
million ha in 2007. Mostly, the increase was in the production area of oil palm
and cassava, while the area under maize, soybean and sugar cane continues to
be constant (Isvilanonda and Bunyasiri, 2009). Incidentally, the share of
energy crops has been growing especially since the beginning of the current
decade and by 2007, energy crops has been occupying almost 17 per cent of the
total agricultural land area of the country (Isvilanonda and Bunyasiri, 2009).

Similarly, fruit crops such as durian, mangosteen, mango, longan, etc, also have
a bright future. Mango covers the maximum area of over 1.92 million rai. Farmer
groups in the Central Thailand, the Northeast, the Lower North and the North
produce mangoes for export, particularly to Japan. The fruit cluster strategy
approach has been used in mangosteen, and mango to investigate the
competitiveness of this fruit crop.

Thus, from the above, it becomes evident that Thailand has been quite successful
in terms of diversifying its cropping pattern over time keeping the status of its
staple food crop of rice intact. This is evident from Table 5.5, which shows that
the relative share of area under rice had remained in the range of 47-56 per cent
during the last five decades. At the same time, there was significant increase in
the share of commercial crops, such as rubber, cassava and sugarcane as evi-
dent from the increase in their area in relative terms. Notably, the share of area
under rubber has steadily increased from 5% during the 1960s to 7.5% during
1990s and further reaching close to 10 per cent in the current decade. While
area under maize increased marginally, the area under fresh fruits and
vegetables (FFV) had increased from 5% during 1960s to 6.5% in the current
decade. Notably, the eight crops, including several FFV crops together account
for almost 92 per cent of the total cropped area of the country, with the
dominance of rice (56%).

Table 5.6 presents the historic trends in productivity of important crops in Thai-
land. The trends presented are five yearly averages upto 2005 and reveal that
all crops have made remarkable increase in productivity over time, especially
since the mid 1990s.

Nevertheless, it is important to note that the productivity of rice and maize,
which were the major crops benefited by green revolution in Thailand, had
almost saturated. For instance, while the productivity of rice tended to stagnate
around 3 tonnes per ha, productivity of maize has remained in the range of 3.8
- 3.96 tonnes per ha during the current decade. But, the productivity of commercial
crops, such as rubber, sugarcane and cassava has increased significantly espe-
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cially since mid 1990s. By and large, the productivity increase as reported in case
of most of these crops may be attributed to the increased adoption of the available
technologies and agro-management practices by the farmers.

Table 5.5 Trends in area under major crops in Thailand

Period Area under crops (‘000 hectares*)
Rice Rubber Maize Cassava FFV Sugar OilpalmSoybean Total

cane area

1961-1970 6654.6 603.0 533.5 533.5 638.4 77.0 0.95 38.8 12676
(52.6) (4.7) (4.2) (1.1) (5.0) (0.6) (0.01) (0.3) (68.5)

1971-1980 8101.5 1075.2 1138.8 640.8 824.1 339.7 3.9 104.8 16584
(48.8) (6.5) (6.8) (3.8) (5.0) (2.0) (0.02) (0.6) (73.5)

1981-1990 9403.2 1373.5 1620.8 1326.2 899.0 569.7 57.4 270.4 19842
(47.4) (6.9) (8.2) (6.7) (4.5) (2.9) (0.3) (1.3) (78.2)

1991-2000 9385.4 1492.2 1278.2 1264.9 1052.8 912.7 155.8 286.2 19968
(47.1) (7.5) (6.4) (6.3) (5.3) (4.6) (0.8) (1.4) (79.4)

2001-2005 10104.9 1605.5 1106.7 1020.4 1192.3 1041.2 283.5 160.8 18845
(53.6) (8.5) (5.8) (5.4) (6.3) (5.5) (1.5) (0.8) (87.6)

2006-2009 10620.2 1798.1 1019.3 1188.8 1226.4 978.3 444.4 123.9 18942
(56.1) (9.5) (5.4) (6.3) (6.5) (5.2) (2.4) (0.6) (91.8)

Notes: Figures are the simple averages for the period given. Figures in parentheses are
the respective percentages to the total cropped area of the country.

Source: FAOSTAT (estimated).

Table 5.6 Trends in productivity of major crops in Thailand

Period Average Productivity of crops (tonnes/ha)

Rice Maize Rubber Soybean Cassava Sugarcane

1961-65 1.77 1.97 0.38 1.03 15.82 34.89
1966-70 1.85 2.25 0.38 0.93 15.29 39.84
1971-75 1.87 2.15 0.36 0.97 13.50 47.46
1976-80 1.82 2.09 0.39 1.00 14.71 42.17
1981-85 2.00 2.38 0.44 1.18 15.65 45.35
1986-90 2.05 2.40 0.86 1.27 14.10 48.66
1991-95 2.27 2.93 1.25 1.42 13.73 49.21
1996-00 2.46 3.44 1.44 1.43 15.23 56.30
2001-05 2.74 3.80 1.75 1.49 18.27 57.20
2006 2.92 3.96 1.76 1.56 21.09 49.37
2007 3.01 3.95 1.71 1.58 22.92 63.71
2008 2.97 3.93 1.79 1.55 23.29 69.71

Source: FAOSTAT (estimated).
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Thus, an important aspect of Thai agriculture is its dynamism ably demon-
strated in terms of its production structure spread over all seasons of the year as
evident from Table 5.7. Among the important crops, the production of commercial
crops, such as rubber and oil palm as well as fruit crops, such as longan, durian,
longong is spread over all months of the year, while crops, such as dry season
rice, cassava, mangosteen rambuttan are produced during most part of the year
(Figure 5.2).

Figure 5.2 Seasonal distribution of crop production in Thailand

4.2 Export performance of Thai agriculture

As observed, Thailand continues to be one of the leading exporters of rice in
the world. The trends in rice production and exports for the past three and half
decades are presented in Table 5.8. It reveals that when the production of milled
rice more than doubled from 9.24 million tonnes to 19.4 million tonnes
between 1971-75 and 2006-07, the exports increased by more than six times
from 1.31 million tonnes to 8.14 million tonnes during the same period. The
period also witnessed steady increase in the exports of milled rice as a
proportion of production from 14.2% (1971-75) to 46.4% (2001-05), though
there was a decline to 42% during 2006-07.

Thailand also has been keeping its dominance as the largest exporter of milled
rice with a relative share in the range of 26-32% in the global exports during
the last two decades as evident from Table 5.9. Though the relative share of
Thailand had declined from 30.5% in 1990 to 25.5% in 2002, its share rose to
more than 32% during 2004, followed by a decline thereafter. Notably,
Thailand along with India and Vietnam together accounts for more than 64% of
the global rice exports.
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Table 5.9 Trends in value of exports of milled rice from Thailand, India and Vietnam

Source: FAOSTAT (estimated).

Value of Exports (Million US Dollars) Percentage share
India Thailand Vietnam World India Thailand Vietnam Three

 countries
1990 258.47 998.66 304.64 3277.69 7.9 30.5 9.3 47.7
1995 1411.73 1783.81 530.00 6353.54 22.2 28.1 8.3 58.6
2000 653.48 1475.41 666.67 5371.96 12.2 27.5 12.4 52.0
2002 1202.41 1400.54 725.54 5492.79 21.9 25.5 13.2 60.6
2004 1448.46 2368.15 950.32 7348.68 19.7 32.2 12.9 64.9
2005 1364.79 1960.85 1407.23 7973.19 17.1 24.6 17.7 59.4
2006 1493.30 2202.91 1275.90 8751.35 17.1 25.2 14.6 56.8

2007 2777.28 2913.29 1489.97 11187.62 24.8 26.0 13.3 64.2

Besides from exports of milled rice, a major share of Thailand’s agricultural
export earnings emerge from fresh fruits and vegetables (FFV) as evident from
Table 5.10. The countryûs earnings from agricultural exports had increased by
more than three times between 1990 and 2007 and the country has been
enjoying significant foreign exchange gains through trade.

The combined share of export earnings from milled rice and FFV has been
more than 33 per cent during the whole period, except 2006 and 2007. The
balance of trade (BOT) in agricultural products had increased by almost three
and half times during the last two decades, though there was a decline in the
BOT between 1995 and 2000 owing to the financial crisis.

Table 5.8 Trends in Production and Exports of Milled Rice of Thailand, 1971-2007

Total Rice Export % of Export
Period Production (Million Tons) to total production

(Million Tons)

1971-75 9.24 1.31 14.18
1976-80 10.45 2.41 23.06
1981-85 12.27 3.78 30.81
1986-90 12.42 4.90 39.45
1991-95 13.25 5.13 38.72
1996-00 15.46 6.08 39.33
2001-05 17.39 8.07 46.41
2006-07 19.40 8.14 41.96

Source: Isvilanonda and Bunyasiri, 2009.
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5. Climatic and Environmental Changes

The growth of Thai agriculture depends heavily on the weather and climatic
conditions, as only about 25% of the agricultural area is irrigated. Thus
management and efficient use of rainwater is important to improve and
stabilize agricultural performance and growth.

Geographically, the country is characterized by a mountainous topography in
the Upper North, the Khorat plateau in the Northeast, the alluvial river basin in
the Central Plain, and the long coastline along the Gulf of Thailand and the
Andaman Sea. Through the influence of the oceanic monsoon, relatively
reliable and abundant rainfall is distributed all over during the rainy season.
The onset of the monsoon varies to some extent, with the southwest monsoon
starting in mid-May and ending in mid-October, bringing warm moist air from
the Indian Ocean with abundant rain. During this period, copious rainfall is
also caused by tropical cyclones. The prevailing southwest monsoon is
important to agricultural activities, irrigation and water management resource
management. The Northeast monsoon, which starts in mid-October and ends in
mid-February, brings cold and dry air by the anticyclone in China, causing
mild weather and abundant rain in the Southern region.

Agriculturally, the climate is divided into three seasons: the rainy season from
mid-May to mid-October, the cool season from mid-October to mid-February,
and the hot-dry season from mid-February to mid-May. The rainfall pattern in
the Upper North, is distinctively characterized by early rain in May, interrupted

Table 5.10 Trends in Thailand’s Trade in Agricultural products,

including milled rice and FFV

Source: FAOSTAT (estimated).

Trade in agricultural products
(Million US Dollars)

Year Exports Imports Balance of Exports of FFV Exports
Trade Milled rice (%)  (%)

1990 5387.82 1608.70 3779.12 18.54 28.23
1995 9021.76 2906.71 6115.05 19.77 16.54
2000 7275.25 2690.12 4585.13 20.28 16.65
2002 8144.97 2976.10 5168.87 17.20 15.88
2004 12029.91 3843.28 8186.63 19.69 15.03
2005 12276.63 4242.86 8033.77 15.97 15.47
2006 15071.76 4331.12 10740.64 14.62 14.88

2007 17903.94 5164.64 12739.29 16.27 14.20
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by a period of dry spell from mid-June to mid-July. The dry spell is brought
about by the Inter Tropical Convergence Zone (ITCZ), moving northward after
its arrival in May in the Southern region. Thereafter begins the main rainy
season, when farmers start transplanting their rice crop. The success of the
early planting of maize in late April to mid-May in the rainfed uplands depends
on the length of the dry spell.

5.1 Cropping Season

The temperature and rainfall regimes determine the cropping systems under
given soil conditions. The hill-farmers in the Upper North begin their farming
activities earlier, particularly those growing upland rice for subsistence with
slash-and-burn practices. Farmers commence their land clearing in early
January and burning during February. Air quality during December to March
affected by smoke from forest fires, and open field burning has become a grave
issue. There is still no practical solution to mitigate the slash-and-burn agriculture,
as the system is embedded into farmers’ livelihoods. The reliability of first rain
in May is crucial for planting of upland rice followed by highland paddy. Late
rain or a long period of dry spell would affect rice sufficiency of highland
communities.

The upland farmers complete their arable cropping under rainfed conditions in
early April-May. The planting season commences earlier in the Central region
and moves northward. In the favorable upland conditions, where soils with
good water holding capacity and reliable rainfall pattern, sequential cropping
of maize, such as maize-maize, maize-sunflower, maize-groundnut, and maize-
mungbean is practiced (Ekasingh et al., 2004). This relay cropping practiced
by farmers in Loei province in rainfed upland is considered one of the
sustainable systems of cereal-legume cropping system in this belt.

5.2 Adaptive Management

Increasing incidence of climatic variation and risk has significant implications
for rainfed farmers in the upland as well as lowland. The rainfed lowland rice
farmers who do not have access to irrigation facilities generally transplant their
rice crop from mid-July until early August to ensure water availability. They
prepare their rice seedlings in dry or semi-wet nursery. Subsistence farmers
adopt the local photoperiod-sensitive rice varieties, which are more adapted to
wide range of planting dates and producing stable grain yield under varying
conditions. Local innovations for adapting to climatic risk include:

● Using double rice transplanting technique to improve drought and
sudden flood tolerance
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● Adopting system of rice intensification (SRI) to maximize the use of
water and soil nutrient

● Incorporating crop biomass without burning to improve soil conditions

● Using green manure crops to improve soil fertility and conditions
favoring rice growth

Various forms of integrated farming practices have been adopted to cope with
climatic vulnerability (see Box 5.3). All such farming models value the importance

Box 5.3 Land use transitions to cope with climatic and environmental risk
factors as practiced by smallholder farmers

Land use system Key features

1.New Theory Farming Farm pond for self-
reliance in water man-
agement occupies 30% of
area, rice for subsistence
(30%), tree and vegetable
crops (30%), and
homestead (10%) of the
total area

To achieve food security,
income stability, and
year-round self-employ-
ment. This farming
practice aims at suffi-
ciency economy through
strengthening social and
ecological systems

2. Agro forestry system Tree-crop based inte-
grated systems, which are
dynamic. Multipurpose
trees are recommended to
improve farming environ-
ment. Agro-biodiversity
is incorporated into
farming system design
and production systems

To achieve food
security, and income
stability, and enhance
ecosystem services -
Farmer members of the
In-Pang Farmer Net-
work in the Northeast
are a good example.

3. Integrated farming
    systems

Crop-livestock-aquatic
integrated systems

Efficient use of farm
resources based on
recycling principles to
provide food security,
and income stability
through multiple
enterprises.

4. Organic farming
systems

Agro-biodiversity based
organic farming practices

Functions

To achieve food
security, and income
stability, with a focus on
producing safe food
products for community
markets, which are less
dependent on external
inputs

Source: Author’s compilation from various sources.
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of social learning, networking and partnership. Some are more entrepreneurially
inclined, and others seek self-sufficiency, and advance at a more cautious pace.
For instance, organic farmers in Ban Don Jiang, Mae Taeng district, produce
and sell their organic farm products at the Im-Boon farmer market in Chiang Mai.

Many farming households, whose livelihoods are connected with the forest
resources, realize the interdependence between forest cover and farmland
sustainability.  Forest regeneration and water conservation are achieved through
conservation practices such as building check dams to increase water retention.
Rules and regulations to protect forest resources are observed through a
participatory democratic system. Take, for instance, the association between
community forest and organic farming practice in the Mae Tha Sustainable
Agriculture Cooperative in Chiang Mai.

6. Country experiences with GM technology

As the government plans to improve agricultural productivity, reduce
production costs, and enhance food safety standards by getting farmers to adopt
clean and safe growing practices with less chemical inputs, agricultural
biotechnology is seen as a promising way out.

The application of biotechnology and genetic engineering in agriculture dates
back to 1983, when the country inaugurated the National Center for Genetic
Engineering and Biotechnology (NCGEB now BIOTEC). As a research tool,
the genetic engineering has contributed significantly to agriculture and
aquaculture development, such as rice blast resistance, ring spot virus
resistance in papaya, shrimp viral disease detection, cassava starch biosynthe-
sis mechanism, and use of soil-borne plant pathogens as bio-fungicide in
biological control program (Damrongchai, 2003; Tanticharoen, 2004). Box 5.4
shows the major milestones in the development of genetic engineering and
biotechnology in Thailand.

The development process of a new crop variety involves many stakeholders.
The main institutions include governmental research bodies, headed by BIOTEC,
DOA, and universities which develop and use genetic engineering and
biotechnology as tools to improve food crops for pest and disease resistance
and set up protocols for biosafety standards and testing of GM derived
materials. Multinational seed companies, such as Monsanto, Novatis, Cargill,
Pioneer Hi-Bred, et al, on the other hand, call for testing of the new varieties
such as Bt cotton and Bt maize during 1995-1999. The transgenic Bt cotton
incorporating a gene from Bacillus thuringiensis (Bt) is able to produce an
endotoxin which is toxic to cotton bollworm and other insects. The Bt corn is
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resistant to corn stem borer, while other Bt corn is resistant to glyphosate
(Roundup) herbicide. Monsanto, which is developing Bt corn, will gain from
selling hybrid maize seed as well as herbicide as a package.

The push for the application of GM technology in agriculture comes from a
host of private seed companies with focus on cotton and maize for which the
GM technology has already been developed. Cotton was one of the important
cash crops in the Lower North but lost its position because of pest problems. Bt
cotton developed by Monsanto claims to be resistant to bollworm. Today

Box 5.4 Chronology of application of genetic engineering and biotechnology
in agriculture in Thailand

Sources: Damrongchai, 2003; Tantichareon, 2004;Jongvorakitwatana,2005;

Lianchumroon, 2008.

  Time Events
1983 Inauguration of Thailand’s National Center for Genetic Engineering and

Biotechnology (NCGEB, now BIOTEC)
1985 Establishment of BIOTEC’s Plant Genetic Engineering Unit (PGEU) at

Kasetsart University, Kamphaengsaen campus
1993 National Biosafety Committee (NBC) established, followed by Institutional

Biosafety Committees (IBCs) at various research institutes
1994 Transgenic Calgene’s Flavr Savr tomato okayed for field test (delaying

fruit ripening)
1995 DNA Fingerprinting Unit established at Kasetsart University,

Kamphaengsaen campus
1996 Monsanto’s Bt cotton okayed for field test in the Northeast
1997 Genetically modified (GMO) papaya materials developed jointly by DOA

scientists and Cornell University were tested in the glasshouse and in open
field at Khon Kaen Horticulture Research Station

1999 BIOTEC published a report “Status of GMOs in Thailand”
First public hearing on GMOs organized by DOA in Bangkok
Thailand Biodiversity Center (TBC) established as the potential national
focal point for the Cartagena Protocol on Biosafety
Biothai. Sustainable Agriculture Network detected spillover of GM cotton
in Loei Province, which was later confirmed by the MOAC.

2000 DNA Technology Laboratory established (former part of DNA Fingerprint-
ing Unit) to detect GMOs on service basis
MOAC’s declaration on import prohibition of 40 transgenic plants with the
exception of GM corn and soybean

2001 BIOTEC started a series of consultative meeting with stakeholders on GMO
issue. Cabinet agreed with the proposal of the Assembly of the Poor to halt
on-farm trial of GMO-derived plants.

2004 Field test of R3 generation of GMO papaya at the Khon Kaen Horticulture
Research Station. Promising breeding lines identified.
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hybrid maize tolerant to pests and diseases has replaced cotton. Farmers spray
a herbicide called Roundup, another Monsanto product, on Bt corn, to easily
control weed infestation without destroying maize plants.

The DOA successfully developed GM papaya resistant to ring spot virus (PRSV)
in 2004 in collaboration with Cornell University. However, there was an issue
of intellectual property rights and benefit sharing (Biothai 2008). And a
Cabinet resolution prohibited commercialization of GM crops due to which the
DOA did not release the GM papaya. Today, there are many commercial
non-GMO papaya hybrids available to farmers.

However, there is a strong pressure from the civil groups, both national (headed
by Biothai) and international (headed by Greenpeace Thailand) against the use
of GM crops in Thailand. The civil groups claim that during the testing of Bt
cotton, the GM materials had leaked out and were detected outside the test
plots. Such alarm caused the Cabinet to suspend the on-farm trial of GM
materials in 2001 as proposed by the Assembly of the Poor (Biothai 2008).
During the interim government in 2006, there was an attempt to propose the
approval of on-farm testing of GM materials, but it received a negative
response, and eventually the Cabinet passed a resolution permitting the testing
of GM materials only in the governmental research station with the following
conditions:

● The test should get approval from the Cabinet, and clearly state the crop
to be tested and area used.

● Should follow the Article 67 of Constitution B.E. 2550 by having public
hearing in the area, with local communities, independent environmental
organizations, and report the impact to the Cabinet.

Therefore at present, large-scale on-farm testing of GM derived crops is not
permitted. The study of public opinion on GM crops (Jongvarakitwatana, 2005)
indicated that the biosafety assessment of the GM crops on health, environ-
ment and ecosystems is essential. The evidence-based information supported
with scientific knowledge will help improve the confidence of farmers and
consumers in GM. However, as Thailand is a food exporting country, the eco-
nomic consequences of GMO contamination on its export products should also
be assessed.

7. Marketing of Agricultural Products

Development of commercial agriculture, market access, and marketing are
powerful drivers of agriculture growth. There are many pathways commercial
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agriculture can take. In Thailand, there are several specialized systems of
intensive monocultures, which are produced exclusively for the market. They
include: a) Intensive continued rice cropping systems in the irrigated Central
Plain; b) Maize-based farming systems in the rainfed uplands; c) Cassava in
the rainfed uplands; d) Sugarcane in the rainfed uplands; e) Organic rice in the
Upper North and Lower Northeast; and f) Production of quality fruit crops
such as longan, mangosteen, durian, mango, banana, etc, for export.

Other successful models include highly diversified systems, which are mainly made
up of smallholder farmers who produce for domestic markets. They are: a)
Pesticide-free or organic vegetable-based farming systems in the peri-urban area;
b) crop-livestock integrated farming systems; and c) New Theory Farming systems.

These highly diversified systems supplying clean and safe food products to
local communities have created special niches where farmer-producers are able
to meet and interact with consumers, thus building a strong relationship.
Diverse community niche markets have developed rapidly in big cities, such as
Bangkok and Chiang Mai, which could provide possible solutions to crisis in
economic, political, and environmental contexts. Thus nurturing niches can be
a powerful policy to strengthen processes of agricultural transition or social
change from the grassroots (Rossi and Brunori, 2010).

Corporate farming as developed by agro-industry business firms is made up of
farmers with effective farm size for operating closed production systems, which
are carefully monitored and supervised by the firm for maximum efficiency.
These are common in large broiler farms, pig farms, and shrimp farms, which
are operated under contract farming arrangement. As some of the production
processes are a trade-secret, contract farming provides exclusive rights to the
firm. In many cases, the production of raw materials is part of production-
processing-consumption-distribution integrative cycle, which enables the firm
to have better control of the whole agri-food chains. For instance, the Chareon
Pokphan Foods PCL and CPF Group, which is Thailand’s leading agro-indus-
trial and food conglomerate, produces and distributes quality hygienic food
products worldwide.

The nature of marketing systems of each production system is evolving. The
contract farming arrangement, for instance, exhibits shorter chains with closer
association between farmer-producers and private firms, such as in the
livestock and fisheries and shrimp industries, and hybrid seed production. Other
mainstream commercial crops such as rice, cassava, maize, will have more
stakeholders along the chain.

A strong relation exists among rice millers, local traders and farmers in the
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local rice trade. The rice exporters normally have trading relations directly with
millers. It is only in the organic rice production that rice exporters interact with
farmer groups and rice millers in the province. Large rice exporters have
diversified their production by producing quality milled rice and brown rice in
small packages for domestic retailers. The big retailers (supermarkets,
hypermarkets) also establish their own brands and bypass chain participants,
for instance in the organic rice, by directly contacting farmers’ groups.

Private millers, processors, exporters have their own organizations to negotiate
with government for policy formulation. Take, for instance, Thai Rice Millers
Associations, Thai Rice Exporters Associations, Thai Tapioca Starch
Association, Thai Sugarcane Plantersû Association, etc. The production and
marketing of major crops along the supply chains in Thailand can be summarized
in the Box 5.5 below:

The ASEAN Free Trade Agreement with zero tariff 2010 will benefit rice
exports in the long run but farmers would have to concentrate on cost to
survive the emergence of new exporters in the region. As the Commerce
Ministry will allow only broken rice and not milled head rice or paddy into the
country, some industries will benefit from import of cheaper broken rice from
neighboring countries. These include flourmills and feed mill factories, which
use broken rice as the main ingredient. Within ASEAN, the rice market is al-
most defined. The Thai rice has captured some premium sectors but lost its
competitive edge to Vietnam on less premium rice.

8. National Policy Responses to Changes

The Office of National Economic and Social Development Board (NESDB)
has formulated its so called çcreative economyé to maximize the benefits of the
country’s six capitals, namely natural, physical, social, human, cultural and
financial, to launch a biodiversity-based economy (BBE). Essentially the
concept of economic and social development is to be able to link sustainable
development at the grassroots level to the national level through the use of
country’s rich biodiversity and local knowledge supported by scientific
knowledge and advanced technology. It is thought that value creation and value
addition should be developed from biodiversity while conserving and
regenerating natural resources. The outcomes of BBE will consist of three
levels of product development based on knowledge and technology. These
include community BBE, such as 70% of the One-Tambon-One-Product (OTOP)
goods; structured BBE, which would include health and beauty-care products
by small and medium enterprises (SMEs), and advanced BBE, which would
cover products meeting international safety standards.
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The NESDB is proposing the commercialization of biodiversity with the use
of local and scientific knowledge to add value to products, so that the
economic benefits can be distributed among the rural communities. This is part
of the countryûs attempt to move towards “green economy”. The key factors
for success include in-situ conservation, ex-situ conservation and development,
productivity enhancement, linking science and technology with trade and
market, competitive advantage of niche market, and incentives to consumers.

The NESDB through brainstorming sessions concludes that sustainable
development strategy should be built on resilience of the community economy.
The MOAC, which formulates its broad policies in sync with the country’s
Constitution B.E. 2550. Article 84 (8) (9) states that the government must
protect and maintain farmers’ benefits promote agricultural products for
maximum economic return, encourage farmers’ organizations to form Farmer
Councils, and make agricultural cooperatives autonomous. Article 85 (2)
covers land distribution and farmers’ access to land, and water resource
development.

In the 10th Plan (2007-2011), the country needs to attain an agricultural growth
rate of 3% a year while following four strategies: (i) capacity building
(especially by farmers with an eye on world economy and its repercussions on
the national and local economy); (ii) maximizing net return of agricultural
products; (iii) effective management of natural resources; and (iv) good
governance. These four strategies are proposed to be improved and strengthened
again in the 11th Plan (2012-2016).

In practice, the MOAC has to continue to improve its commodity-based
development approach in crops, livestock, fisheries, and forest resources. The
new initiative to promote alternative energy plantation of oil palm, cassava,
and sugarcane is underway. Among these energy crops, cassava seems to be
most promising, as the demand from the local ethanol industry has increased
significantly. The cassava development program is better integrated among
institutions, namely DOA, Kasetsart University, National Center for Genetic
Engineering and Biotechnology, and the private sector. Sugar production is
unlikely to be affected by increasing demand from ethanol producers since the
number of molasses-based ethanol plants is limited (Bangkok Post Business,
2010). In case of oil palm, the country has expanded its plantations over 2
million rai in the past few years, but it is not even half of the targeted 5 million
rai. Now it has been proposed that import of palm fruit from Malaysia (cheap
logistic costs) rather than palm oil would help meet the current excessive crush-
ing capacity.
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The increasing importance of fruit crops in normal diet has prompted research
and development institutions such as the Thailand Research Fund (TRF) to
initiate “function fruits” program to research fruit crops from health and nutrition
perspectives.

Organic agriculture and incorporation of agro-biodiversity for sustainable and
resource efficient production systems are being increasingly adopted by
smallholder farmers, especially under NGO-led initiatives with their emphasis
on building localized food system. Meanwhile, the national organic agriculture
agenda is aiming for export of quality and safe food products as part of the
“world kitchen” campaign.

9. Key Development and Policy Issues

The selected key research and development questions are based on agro-eco-
system boundaries. Since the governmental research institutions are commodity-
based with a techno-centric approach, it is thought that an integrated research
for a development framework which is context-relevant would be better
formulated through agro-ecosystem approach.

9.1 Lowland Rice Ecosystem

1. Rice producing countries in the tropics will continue to intensify their rice
production to achieve food security and to generate export earning (e.g.
Thailand, Vietnam, India, etc.), despite the fact that continuing rice
intensification in the irrigated lowland has resulted in nutrient depletion and
yield decline. Meanwhile, the increasing public concerns over greenhouse
gas (GHG) emissions have increased the pressure on rice farming livelihood.

● How can sustainable resource-efficient and conservation practices, such
as integrated nutrient management, alternative wet and dry methods of
water management, be incorporated as best management practices for
smallholder rice farmers in the irrigated lowlands of the tropics so as to
meet farmersû objectives and public expectations?

2. Rice farmers in the lowland tropics are facing various constraints and threats,
such as land tenure and land fragmentation, ageing, out-migration,
insufficient non-farm employment, increasing input costs, farm debt,
contract farming, corporate and foreign investment in land acquisition for
agri-food production, etc. These trends will have far reaching consequences
on the sustainability of rice farming and smallholder rice farmers in the
lowland tropics. These issues are complex, requiring a multi-disciplinary
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and collaborative development-oriented research approach.
● How can interdisciplinary systems framework for integrating science’s

creativity and multi-stakeholder perspectives be designed and
implemented in development processes to generate innovative farming
solutions?

● In case of corporate and foreign investment in agricultural development
in the lowlands, how can the concept of “fair benefit sharing system and
co-development” be designed and implemented so that smallholder rice
farmers receive infrastructure support (farm road, irrigation, rice mills,
etc.), technical services, and fair price?

3.  Organic rice farming was promoted initially by non-governmental organiza-
tions, and subsequently by private rice exporters and the government.
Several scientific works have noted that organic agriculture, especially
organic rice production, resembles more and more conventional structure of
agricultural systems of production, i.e. small organic rice farmers continue
to depend on private rice exporters, and organic rice is produced under
monoculture system.

● How can organically integrated farming systems in which rice is the main
component, be developed and extended at the community level so that
smallholder rice farmers, particularly in the rainfed lowlands, gain
maximum benefits from agricultureûs multiple functions?

● How can agro-biodiversity be incorporated into the existing monoculture
of organic rice production system so that smallholder rice farmers are in
better position to raise their socio-economic benefits (food security,
income, farmer-consumer relations, etc.) and co-exist with their natural
environment (e.g. adaptation to climate change)?

9.2 Hill Slopes and Undulating Upland Ecosystem

1. Upland farming systems have been developed into various patterns of
permanent land use in the tropics in response to socio-economic pressure.
Among several types of arable cash cropping system, maize has been
promoted by agro-industry in the uplands of Southeast Asia, producing grain
for food and feed, as well as hybrid seed production. Farmers heavily
depend on external inputs such as seed, herbicides, and chemical fertilizers.
Pesticide is applied when needed. Technology generation and extension is
mainly done through agro-industry intervention, and no conservation
practice is included in the recommendation package. The maize system will
continue to be important cash generating farming activity for the smallholder
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farmers in the upland.

● How can the available resource-conserving land use technologies, such
as maize-legume intercropping, minimum-tillage, maize-green manure
crops rotation, hedge-row intercropping, etc., be instituted as part of the
recommendation package by the agro-industry in the production system?
What are the enabling and incentive systems that would be required for
the system to work?

2. Government as well as corporate and foreign investors have introduced
industrial crops such as rubber in the rainfed uplands (e.g. large expansion
of rubber plantation from southern China, North Vietnam, Laos, and
Thailand). The promoters of this system claim that this is a sustainable solu-
tion for mitigating global warming.  However, many are concerned about its
impact on biodiversity, food security, social displacement, and poverty of
upland farmers, especially ethnic communities.

● How can the rubber-based agro forestry systems be introduced to the
newly established plantations or future plantation sites in the upland
environment? What are the social and institutional innovations required
for supporting the development of rubber-based agro forestry systems so
that the structure of production system, and its interactions with the
socio-economic and natural environment are harmonized?

● The upland ecosystem is and will be an important food producing area
for the growing population. However, its present land use is vulnerable.
The production of upland rice faces many bio-physical constraints
leading to low and unstable rice yield, but research and development
investment on upland rice are still too low. This affects food security of
upland communities.

● How can participatory approaches (e.g. participatory farmer plant
breeding), integrated land use systems (crop-livestock integration), and
agro-forestry innovations bring ecological and economic goals together
for sustainable livelihoods of the upland communities?

● Many apparent success stories of horticulture-based land use systems
based on fruit trees like  citrus, longan, litchi, mango, etc, which are
being adopted by better-off farmers, are input intensive, and biologically
less diverse. Many farmers have organized themselves into groups and
follow the safe-use guideline for production of clean and safe products
for export.
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● How can a true partnership be developed among farmers- processors
and fruit exporters so as to create a win-win solution for sustainable and
competitive agri-food chains? Will the principles and practices of cluster
strategy for competitiveness (e.g. Porter’s competitiveness model) be
appropriate for fruit crop development for export? How can such a
multi-level approach be best organized, coordinated, and managed to
facilitate cooperation among stakeholders? Who are the key stakeholders?
What are their roles and functions? And what are their specific contributions
to the fruit cluster?

9.3 Highland Ecosystem

1.  Slash-and-burn practice with food crops-forest-fallow rotation is still a
common practice among the highland ethnic communities in the tropics.
The practice has always received negative response from the state authority,
despite the fact that many studies have indicated that the system is ecologically
and socially sustainable. With the new emerging issue of climate change,
where forest burning is linked to global warming, the system becomes
politically and publicly less feasible.

● How can the system be redesigned for food security and environmental
management be designed and operated at the community level or
landscape level?

● How can the “competing claims” over natural resource management be
handled so that the socially disadvantaged communities in the highlands
are not penalized, but are respected and included in the development
process?

● Most successful highland initiatives for developing and promoting
alternatives to slash-and-burn are market-oriented approaches that focus
on developing high-value cash crops, land use efficient production
systems, with market outlets as infrastructure support and services. To
build sustainable farming systems for the highland environment, organic
farming has been attempted as the second-generation transformation.

● What are the appropriate approaches for supporting sustainable
transition in organic farming in the highland environment? What are the
enabling conditions and incentives required for the transition? How can
the organic farming and quality food production help reduce the
vulnerability of highland agricultural systems?
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9.4 Peri-Urban Farming Systems

1. It is recognized that peri-urban farming systems possess multiple functions,
providing clean and safe agri-food for the urbanites, generating employment
opportunity for the urban poor, providing aesthetic value to the city landscape,
building environmental services by converting city organic waste into
compost, etc. Thus the peri-urban farming systems integrate agriculture as
part of the city landscape, and are considered as one measure of mitigating
climate change, and of achieving food security.

● How can sustainable peri-urban farming systems be created and extended
under a climate change setting?

● How can community network support systems of short supply chains for
local food in peri-urban areas be promoted so that local agri-food
movement, food ethics, and social construction of alternative markets,
can be realized?

10. Cross-themes

1.With increasing complexity and realization of multi-functionality of
agriculture systems, how should the new generation of agricultural
development workers, or extension workers in the developing countries,
be trained to cope with the realities?

2.How should the emerging issues and new challenges, such as climate
change, international trade agreements, changing food habits, increasing
roles of supermarkets in agri-food chains, standardization and certification,
carbon trading, payment for environmental services, land acquisition from
foreign investors, biodiversity conservation and utilization, food ethics,
local food movement, etc. be structured and introduced to smallholder
farmers who are themselves fighting for survival? What are the social
and institutional innovations required for knowledge system management
to benefit and build capacity of smallholder farmers?
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Agricultural Transformation and Policy

Responses in Vietnam

Do Kim Chung and Nguyen Viet Dang

Chapter 6

1. Introduction

The agriculture and rural sectors continue to play an important role in the
industrialization and modernization of Vietnam’s economy. These sectors are
crucial because: i) they provide livelihood to 70% of the population. The
agriculture sector employs 59.07 million farm population with 12,558 farm
households and 27.52 million laborers (General Statistics Office, 2008);
ii) contribute about 25% of the total GDP (USD10 billion); iii) ensure food
security for 85.7 million people; iv) provide important source of foreign
exchange (USD8-12 billion); v) create a big market for industry and urban
sector; vi) provide raw materials and labor for industry and urban sector; and
vii) stabilize political, socio-economic development of the country.

Like other Asian countries, Vietnamese agriculture also faces new challenges
in development such as higher food demand with more scarce resources,
climatic and environmental changes, an ageing population, gender structure,
and migration. These urgently call for creation of new or reinvention of the
existing institutional structures, public policy and governance regimes so as to
adequately address these challenges. This chapter aims to provide an update on
the changes sweeping Vietnam agriculture in the form of labor force, land
tenure, agricultural production, climate, genetically modified farming, and
marketing of agricultural products.

2. Demographic Changes

2.1 Population

According to the Population and Housing Census conducted by General Statistics
Office (GSO) in 2009, Vietnam’s population was 86.2 million people, of which
62% lives in rural areas. The population growth rate during 1999-2009 was
1.2% per annum (equivalent to an increase of 1 million people per year), which
is 0.5% lower than a decade earlier, and the lowest figure during the last 50
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years. The population growth rate of the country during 1986-2008 was 1.58%
per annum. The rates of population growth in the urban and rural areas were
3.93% and 0.66% per annum, respectively, which indicates that rural to urban
migration is a main cause of population growth in urban areas.

United Nations Population Fund (UNFPA, 2002) used the term “demographic
window” to highlight an optimal population structure, in which a large group
of working-age people is supporting relatively fewer older and younger
dependents. It is common to identify a demographic window when the
dependency ratio is less than 50%. The demographic window is a unique
opportunity for countries to invest in economic growth. The window opens
only once and not for long.

International experience shows that China’s outstanding economic growth
during the last 20 years was driven by their demographic window (Table 6.1).

Year Japan Singapore Korea China Thailand Vietnam Indonesia Malaysia Philippines

1950 68 75 81 61 83 56 76 85 89
1955 64 77 76 72 84 65 74 88 93
1960 56 83 83 78 90 78 76 95 96
1965 47 86 87 80 94 93 80 98 97
1970 45 73 83 79 92 96 83 92 93
1975 47 59 71 78 85 92 81 85 90
1980 48 47 61 67 75 88 78 75 86
1985 47 42 52 55 64 82 72 74 83
1990 44 37 45 50 56 78 66 67 79
1995 44 40 41 48 50 72 60 66 74
2000 47 41 39 46 47 63 56 61 70
2005 51 39 39 42 45 53 52 59 64
2010 56 34 38 40 44 46 49 53 58
2015 64 35 38 40 43 45 46 50 53
2020 68 42 40 44 44 45 45 49 51
2025 70 54 46 46 45 45 44 50 49
2030 73 68 54 50 48 45 44 51 48
2035 79 77 61 56 52 46 46 50 47
2040 89 79 69 61 56 48 48 50 46
2045 95 77 75 63 59 52 51 50 47
2050 98 76 79 64 62 56 54 52 49

Table 6.1 Dependency Ratio by Country from 1950-2050

It is estimated that the demographic window will open in China for about 45
years. The demographic window in China implies a huge young labor force
and low wage rates that induced Chinese economic growth and eliminated the

Source: Ha Thu, 2008
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problem of labor shortage that is occurring in some countries. In Japan and
Singapore, the demographic window opened some years earlier. The
dependency ratio in Vietnam is decreasing gradually from 92% in 1975 down
to below 50% in 2010. It is expected that the window will open in Vietnam for
30 years, which is a great opportunity for Vietnam’s development.

2.2 Rural Labor Scenario

Rural laborers are defined as the people between the ages of 15 and 65. In
2000, the total number of rural laborers was 37.6 million, accounting for 48%
of the total population. In 2008, this figure stood at 44.9 million or 52% of the
population. The rural areas are the main source of labor supply of the country
accounting for about three-fourth of the country’s labor force.

Recently, the growth rate of rural labor force has been much lower than the
urban one. In 1996, the total number of rural laborers was 28.03 million, which
increased to 34.00 million in 2006. The growth rate per annum in this period
was only 1.96%, compared to 4.91% in urban area. The high rate of growth of
the urban labor force was induced by the increasing rural to urban migration
and urbanization of Vietnam.  However, the rural labor force is still creating job
pressure in the rural areas.

Spatially, the distribution of the rural labor force is uneven among seven
regions of the country. The Red River Delta (RRD) holds the biggest share of
the total labor force with 7.92 million persons, accounting for 23.3% of the
total labor force; followed by the Mekong River Delta with 7.9 million
persons, an equivalent of 23.2%; then the North Central and Northeast Region
with 4 million (12.5%); the Northwest with 1.2 million, and the Central
Highlands with 1.8 million laborers.

In regions with low level of urbanization like the North Central, North East,
North West, the rural labor force accounts for 82%-87% of the total regional
labor force. In regions with a higher degree of urbanization, the share is about
50% or below. The difference in the share of the rural labor force can be
explained by a diverse degree of urbanization across the regions in the country.

The uneven urbanization in the country can be illustrated by the decrease in the
share of the regional rural labor force. During 1996-2006, the Central
Highlands, Central Coastal Region, and the South East regions had the biggest
decrease of 6%-8% in the share of the rural labor force, followed by the RRD
and Mekong River Delta (4%-5%), the North Central Region (2%), and the
North West with a modest figure of 0.6%.
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2.2.1 Education and skill development

There is also a marked discrepancy between the basic educational attainment
of the rural and urban laborers. The illiteracy rate in the urban areas was 0.8%,
compared to 4.4% in the rural areas. Similarly 50.7% of the urban laborers had
lower secondary education against 28.9% of the rural laborers (Table 6.2).

The rural labor force has made handsome strides in terms of technical education
in the last decade. The share of technically educated rural laborers increased
from 7.4% in 1996 to 23% in 2006 (Table 6.2). However, the technical and
vocational education achievements of the rural laborers are still extremely low
as compared to the average level of the country. Only 1.2% of the rural laborers
obtained a college or university degree, 3% of them with technical high school
education, 2.5% with vocational certificate.

Spatially, the South East region has the highest share of educated laborers at
38%, followed by the Mekong River Delta (MRD), Red River Delta (RRD),
the Central Coastal Region and the Central Highlands where the number of
educated laborers ranged from 23% to 26%. But North West, North East and
the North Central Region had a high proportion of poorly educated laborers.
The figure was as high as 96% in the North West, and around 80% for the other
two regions.

2.2.2 Labor Productivity and wages

Labor productivity in agriculture during 2002-2007 was much lower than that
in the other sectors. In 2007, the agricultural labor productivity was 3.46 million
VND; which was only 15.8% and 21.4% of that in the manufacturing and services
sectors, respectively (Table 6.3). This implies that the agriculture sector
embraces low-cost and low-productivity laborers, which needs to be changed.

Table 6.2 Educational Attainment by Type of Education in Vietnam, 2006

   Educational type Rural area The whole country

1. Non-vocational training 77.02 68.45
2. Non-degree technical training 15.14 17.18
3. Short-term certificate vocational training 1.51 2.17
4. Vocational diploma 0.99 1.91
5. Technical high school degree 3.07 4.55
6. College degree 1.16 1.67
7. University degree 1.11 3.96
8. Post-graduate degree 0.01 0.11

Source: Ministry of Labor, Invalids and Social Affairs (MOLISA), 2007
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In general, wages in agricultural sector are always lower than those in the other
sectors. In 2006, the average wage in the agriculture sector was equivalent to
71% of the country’s average. The figures in 1998 and 2004 were 77.4% and
84.5%, respectively. The average growth rate in wages during 1998›2006 was
8.83% showing an upward trend in wages. However, the growth rate of
agricultural wage is lower than the national average, which may be an
important reason why the agriculture sector is attracting lesser number of people.

The sector-wise distribution of income is also uneven. In the agriculture sector,
income from fisheries has almost doubled than that from agriculture and
forestry sub-sectors. In the manufacturing sector, income from electricity,
gasoline, and construction was higher than that from mining and processing
sub-sectors. In services sector, financial, banking, and telecommunication
sub-sectors generated the highest income levels (Table 6.4).

Similarly, the average wage in the rural area was also much lower than the
national average. It was equivalent to about 80% of the country’s average wage
during 1998-2006. The rural wages grew at only 5.6% per annum compared to
the growth rate of 7.3% per annum of the urban wage. This is one of the causes
of migration to urban centers (Table 6.5).

Table 6.3 Labor Productivity by Economic Sector in Vietnam 2002-2007

Sector             Labour productivity (Million VND)                      Growth rate
2002 2003 2004 2005 2006 2007 (%)

Agriculture 2.79 2.90 3.03 3.17 3.32 3.46 4.40
Manufacturing 19.25 19.40 19.76 20.40 20.90 21.84 2.56
Services 14.25 14.38 14.68 15.07 15.57 16.15 2.53

Note: The estimates are based on 1994 base price.

Source: GSO, 2007.

Table 6.4 Average Monthly Nominal Wages of Workers by Sector, 1998 -2006

                                         Annual growth
rate (%)

1998 2004 2006

Agriculture 465.1 768.7 836.0 7.61
Manufacturing 588.8 889.9 1,242.9 9.79
Services 689.9 963.6 1,138.7 6.46
Total 600.9 909.9 1,182.2 8.83

Source: Vietnam Living Standards Survey (VLSS), 1998, 2004, and 2006.

Average Monthly Nominal Wage
(’000 VND)Sector
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2.3 Sectoral trends in employment

There have been many changes in employment structure of the country with a
decrease in employment in the agriculture sector and an increase in jobs in the
manufacturing and service sectors (Table 6.6)

Table 6.5 Average Monthly Nominal Wages of Rural Laborers (1998 -2006)

1998 2004 2006

Rural area 491 614 682 17.8
(86.6) (82.5) (84.6)

The whole country 567 744 806 19.2

Note: Figures in parentheses are percentages of the average country’s wage

Source: VLSS, 1998, 2004, and 2006.

Though the proportion of agriculture sector labor force in the total workforce
decreased substantially from 65% in 2000 to 52.6% in 2008, Vietnam
continues to be an agriculture-based economy with a small labor force in
manufacturing (20.8%) and services sector (34.3%). Table 6.6 shows that
employment movements in both the urban and rural areas followed the same
trends as the rest of the country.

According to Son (2009), during 2000-20006, about 97,500 laborers were moved
out from the agriculture sector to the non-agriculture sector. However, the
movement did not necessarily occur between the rural and urban areas, but
within the rural areas itself. There were about 1.9 million rural laborers

Table 6.6 Employment by Sector (%) in Vietnam (2002-2007)

Sectors Nominal Wage (’000 VND) Average growth
rate (%)

Source: Son, 2009.

Sector 2002 2003 2004 2005 2006 2007

The whole country 100 100 100 100 100 100

1. Agriculture 62.0 59.7 57.9 56.7 54.7 50.0
2. Manufacturing 14.7 16.4 17.4 17.9 18.3 20.1
3. Services 23.3 23.9 24.8 25.4 27.0 29.8

Urban area 100 100 100 100 100 100

1. Agriculture 18.6 14.4 12.0 11.6 10.9 11.7
2. Manufacturing 22.7 26.3 29.2 30.0 28.9 27.5
3. Services 58.7 59.3 58.8 58.4 60.2 60.8

Rural area 100 100 100 100 100 100

1. Agriculture 62.0 59.7 57.9 56.7 54.7 50.0
2. Manufacturing 14.7 16.4 17.4 17.9 18.3 20.1

3. Services 23.3 23.9 24.8 25.4 27.0 29.8
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engaged in manufacturing sector in 1996. Ten years later, this figure increased
to 5 million with an average growth rate of 10% per annum. The growth rate of
employment in the services sector in the rural area also increased but at a lower
pace of 4% per annum during the same period. In 2006, there were 5.4 million
laborers engaged in services activities, accounting for 16.1% of the total rural
labor force.

Although, the share of employment in the non-agriculture sectors is increasing,
the added value created from these sectors is still low. In the rural areas,
common manufacturing activities consist of food, beverage processing,
textiles, footwear, civil construction, etc. The nature of work in the rural
services is also man-power based, requiring low skills and resulting in lower
value addition. Services that have high value addition like in finance, banking,
technology, education, health care, etc are underdeveloped in the rural area.

Spatially, the RRD, Central Coastal and the South East regions are the leaders
in employment movements from agriculture to non-agriculture; followed by
the North Central, MRD, Central Highlands, and the latest North West.

3. Rural Urban Migration

There has been a rise in migration from rural to urban areas, According to GSO
and UNFPA (2005), there was an intraprovince and interprovincial migration
of 10.8 million people from April 2004 to April 2005. Interprovincial migration
accounted for 62% of the country’s total number of migrants (Table 6.7).

Table 6.7 Net Migration by Destination/Origin in Vietnam (2004-2005)

Net Migration % GDP per GDP HDI
migration rank migration capita rank rank

(‘000 VND)

A. Five major destinations
1. Ho Chi Minh city 210,237 1 3.84 11,620.7 2 3
2. Hanoi 148,063 2 5.05 8,410.2 3 2
3. Binh Duong 40,761 3 5.18 6,642.5 4 6
4. Quang Ninh 5,248 4 0.50 4,897.5 10 10
5. Da Nang 3,941 5 0.54 5,915.9 6 4
B. Five major origins
1. Thanh Hoa -37,848 64 -1.07 2,579.2 41 35
2. Nam Dinh -27,482 63 -1.42 2,653.4 38 17
3. Thai Binh -23,350 62 -1.28 2,809.1 32 12
4. Ha Tay -19,723 61 -0.80 2,771.5 33 24

5. Quang Nam -17,455 60 -1.23 2,524.9 42 25

Source: GSO and UNFPA, 2005.

City/Province
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The major destinations for migrants are Ho Chi Minh city, Hanoi, Binh Duong,
which rank higher in per capita GDP and HDI, while the key places from where
migrants come are Thanh Hoa, Nam Dinh, Thai Binh, etc, which rank low in
terms of per capita GDP and HDI. In fact, the origins generally have a higher
rate of unemployment, while the destinations are more attractive in terms of
employment opportunities (Table 6.7). In the North, three-fourth of the migrants
to the North East region come from the Red River Delta. In Hanoi, the migrants
mostly come from the Northern regions like the Red River Delta, North East,
and the North Central regions (Son, 2009). In the South, Ho Chi Minh City and
Binh Duong are the most dynamic economic areas. The pace of industrialization
in these places has been very rapid. The industrialization in these areas requires
quite a large number of workers, and the local labor force is unable to meet the
demand.  According to Loi (2005), the migration to the South East region is a
movement of people from different regions of the country. The migrants to the
areas include some from surrounding villages, some from provinces hundreds
of kilometers away, and a number of them from very distant villages, more than
a thousand kilometers away. The survey data shows that the proportion of
first-time migrants who came from places less than 500 kilometers away and
more than 500 kilometers away is almost the same (Figure 6.1).

The above figure shows that a large number of people came from villages more
than a thousand kilometers away. They are generally from the North and
Central parts of Vietnam. According to GSO (2005), the country had 1.08
million migrants, of which 656,000 migrants or 61% of the total migrants came
from rural areas. The migrants are classified in four categories, viz: (i) Rural to
rural migration: 38.3%; (ii) Urban to urban migration: 27.1%; (iii) Rural to
urban migration: 22.7%; and (iv) Urban to rural migration: 11.9%.

Figure 6.1 Distribution of first-time migrants by the distance to their homeland

Source: Loi, 2005.
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By gender, female migrants hold a larger share of 58.7% compared to 41.3%
male migrants. The share of female migrants was higher at 25.9% in the
category of rural-rural migrants as compared to the figure of 12.4% for the
male migrants. One of the main causes of the higher share of female migrants is
marriages across regions and family reunions. Jobs are the main cause of
migration as reported by most of the migrants (79.3%) followed by family
matters (11.6%) as evident from Table 6.8.

4. Land Tenure Systems, Trends in Landholdings and Land

    Fragmentation

4.1 Land Resource

By 2008, the total agricultural land in Vietnam was 24.99 million hectares,
accounting for 75.5% of the country’s total area (Table 6.9). The agricultural
land is classified into three major categories, namely agricultural production
land, forestry land and aquaculture land. The total agricultural production land
of the country was 9.4 million hectares, accounting for 28.39% of the country’s
total area and distributed by regions as follows: MRD 27.2%, Central
Highlands 17.1%, South East 17%, North East 10%, North Central 8.6%, RRD
8%, Central Coastal 6.3%, and the North West Region 5.3%. The area of
annual cropland was 6.3 million hectares, of which 4.1 million hectares was
used for paddy cultivation.

Table 6.8 Migration Reason by Destinations

  Destination         Migration Reason (%)
Looking for Study Family Others Total

a Job purpose issues

Hanoi 54.3 5.7 21.4 18.6 100
North East 71.2 7.9 16.2 4.6 100
Central Highlands 58.5 0.3 15.2 26.0 100
Ho Chi Minh City 79.7 5.1 10.0 5.2 100
South East 79.3 3.7 11.6 5.4 100

Source: GSO and UNFPA. 2005
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4.2 Land Equity

In 2006, Vietnam had 14,516,729 households, of which 94.84% were living in
rural areas, while 80.28% engaged in agricultural production (GSO, 2007). Like
other countries in the region, land distribution among agricultural households
in Vietnam is relatively unequal. Toan (2006) calculated that the value of GINI
coefficient in landholdings amounted to 0.45 in 2006. However, the inequity
issue differs across the regions. Land in the South East region appeared to be
most unequally distributed, while RRD had more equal distribution of
agricultural land.

The issue of landlessness is growing in the country with the proportion of
landless farmers increasing from1.15% of the households in 1994 to 4.05% by
2006 (GSO, 2007). The MRD and South East regions had the highest percentages
of landless households at 26.3% and 38.94%, respectively (Son, 2009).
According to Chung (2004), during 1999-2000, there were 80,000 landless farmers
in the Mekong Delta. A number of landless farmers also recently appeared in
the North, especially in areas with high industrialization and urbanization.

Following are the five main reasons for the growing landlessness: (i) land transfer
due to move to other non-farming jobs, mortgages, illness or heavy debt; (ii) high
growth rates in population and households in rural areas leading to decreasing
land resources due to urbanization and industrialization; (iii) collapse of
cooperatives and production teams following which the  cooperatives returned
land to its former owners; (iv) farmers who left the hamlets to build a new
economic zone returned to their homes due to poor livelihood in the new living
places (Chung, 2000); (v) farmers left their land for industrialized zone and found
themselves with no sustainable jobs after getting land compensation.

Table 6.9 Land use classification in Vietnam, 2008

Item Quantity (‘000 ha) Percentage (%)

Total country’s land area 33,115.0 100
1. Agricultural land 24,997.2 75.5

1.1 Agricultural production land 9,420.3 37.7
A. Annual crop land 6,309.6 67.0
    Of which, paddy land 4,105.8 65.1
B. Perennial crop land 3,110.7 33.0
1.2 Forestry land 14,816.6 59.3
1.3 Water for aquaculture 728.6 2.9

2. Non-agricultural land 3,385.8 10.2
3. Unused land 4,732.1 14.3

Source: GSO, 2009.
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Interestingly, not all landless farmers are poor. About 20% of landless farmers
in Mekong Delta, for instance, left their lands to be wageworkers or to engage
in non-farming activities. In the North, this number accounted for 7.4% of the
wealthy farmers (Chung, 2000). Less than 15% of the poor, especially in the
Mekong delta, were landless farmers. Thus, more efforts should be invested in
strengthening the farming skills of the poor besides making provisions for credit.

4.3 Agricultural Land Fragmentation and Land Rearrangements

According to the 1993 Land Law, the agricultural land was assigned to
individual agricultural households in such a manner so as to ensure equality of
land quality across the fields. Consequently, the number of land plots increased.
In 2003, the total number of agricultural plots in the entire country was 75
million. On an average, each household holds six to eight plots. The plot size
for paddy cultivation was about 200-400 sq. meters per plot and below 100 sq.
meters for vegetables and other dry land crops. Recently, under the process of
agricultural land rearrangement, the average number of land plots decreased
quickly by about 50%-80% and the average area per plot increased by three
times. In 2006, the average agricultural land per household was 6,752 sq. meters,
which is still much smaller than the average world figure of 2.3 hectare (Table
6.10). In addition, the number of agricultural land plots per household was
four, creating more opportunities for farm mechanization, irrigation, and
commercialization.

4.4 Agricultural Land Market

Before the economic reforms, agricultural land markets were considered
illegal. However, these markets were developed after the government reallocation
of land to individual households since 1988. By 1994, after the enactment of

Table 6.10 Agricultural Land and Number of Plots per Farm Household, 2006

Region Total agri. land (m2) Number of plots Area per plot (m2)

The whole country 6,752 4 1,688
RRD 2,441 5 488
North East 9,844 7 1,406
North West 18,008 8 2,251
North Central 4,924 5 985
Central Coastal 5,339 3 1,780
Central Highlands 15,013 3 5,004
South East 8,360 2 4,180
MRD 7,991 2 3,996

Source: Son, 2009.
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the 1993 Land Law, 61.67% of the agricultural lands in the country were
assigned to individual farm households for a long-term. The RRD had the highest
percentage of  long-term assigned plots of 70.55%, while the South East had
the lowest percentage of 19.85% (Table 6.11). Agricultural land market
appeared even before the enactment of the 1993 Land Law (Chung, 2000).
Rural land markets have been thriving in all regions after the economic reforms.
In the less populated areas such as mountainous, midland, MRD and Central
highlands, rural land markets were more developed than in densely populated
regions such as RRD, Northern central region. This differentiation is due to
variation not only in terms of land-man ratio but also job opportunity among
regions of the country. Land market transactions are in different forms:
lease-in or lease out, borrowing, sale or buying, bidding and exchanging land.

Land market transactions are necessary as they help farmers overcome the
problem of land fragmentation and maximize the farm operation. By early 1990s,
the whole country had about 7 million hectares of arable land with about 75
million plots, and an average farm household cultivated about 5-10 plots.
Future growth of agriculture cannot be sustained with such fragmentation of
arable lands. Land markets help farmers transfer and consolidate land into larger
plots to farm more efficiently. It has been observed that households purely
engaged in farming try to get more land to optimize their use of labor
endowment, and households engaged in rural industries or handicraft often
transfer their lands to the farmers dedicated to farming. Similarly, medium-
income farms try to obtain more land than the low-income farmers. The poor
households, on the contrary, have low land productivity, usually less than its
rental fee or selling price. As an outcome, 60% of transferred lands have come
into the hands of medium-income farmer groups and 25% of transferred land

Table 6.11 Percentage distribution of Land Plots by Land Tenure, 2006

Land All RRD North North North Central Central South MRD
tenure country East West Central Coastal Highlands East

Long-term assigned 61.67 70.55 58.94 64.09 75.73 66.59 29.02 19.85 30.03

Rent from the public 10.64 14.7 9.65 10.52 12.41 10.17 3.37 3.51 1.03

Inherited 11.2 3.98 18.2 5.08 2.84 5.28 10.4 19.7 43.7
Auctioned 2.6 4.72 1.6 1.16 2.49 3.06 0.16 0.13 0.04
Purchased 5.4 1.68 4.05 0.98 0.92 2.39 23.2 32.8 18.9
Self-extracted 4.8 0.24 5.01 16.96 2.15 7.9 31.06 18.77 0.88
Exchanged 0.14 0.2 0.14 0.07 0.03 0.12 0.14 0.26 0.2
Leased 1.8 2.46 0.72 0.17 0.93 3.01 1.43 2.86 3.5

Borrowed 1.75 1.47 1.69 0.97 2.5 1.48 1.22 2.12 1.72

Source: GSO, 2007
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has come to wealthy farms (Chung, 2000). As a result, about 55,882 large-scale
commercial farms were established and operated in the country by the early
2001 (MARD, 2002).

Data in Table 6.11 shows that in 2006, the land market in the South East region
was the most active with 32.86% of the plots having been traded. Such a
market was also very active in the Central Highlands and the MRD. But trading
in land was rather quiet low in the Northern regions of the country, where
commercial farming was less developed. Other forms of land transactions like
land auction, exchange, leasing, and borrowing were also conducted in the
country as shown in Table 6.11.

As mentioned earlier, land consolidation has increased the farm size and the
share of the big farms. The share of farm households with more than one
hectare increased from 11.71% in 1994 to 17.8% in 2006 (Table 6.12). On the
other hand, the share of small farms with less than a half hectare decreased
from 70.91% in 1994 to 61.02% in 2006.

5. Agricultural Development in Historic Perspective

5.1 Major Achievements of Agricultural Sector in Vietnam

The policy reforms, which started since the late of 1980s, had significant
impacts on agricultural and rural development. The agriculture sector of
Vietnam had an impressive growth rate of 4.07% per annum during 1995-2008
(Table 6.13).

Table 6.12 Distribution of Farm Households by Holding Size, Vietnam (1994-2006)

Holding Size 1994 2001 2006
a) Landlessness 1.15 4.16 4.05
b) Below 0.5 ha 70.91 64.34 61.02
c) 0.5 - 1.0 ha 16.23 16.42 17.14
d) 1.0 ha and higher 11.71 15.08 17.80

Source: GSO, 2007
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The economic structure has improved with the expansion of non-farm sectors.
The share of manufacturing sector increased from 36.7% in 2000 to 41.5% in
2007, while that of the agriculture sector decreased from 24.5% to 20.3% in the
same period (Figure 6.2).

By 1989, Vietnam attained its objective of food self-sufficiency and became a
major exporter of rice, coffee, tea and pepper (Table 6.14).

Paddy production increased from 19.2 millions tons in 1990 to 38.7 million
tons in 2008. The value of agricultural outputs per hectare of cultivated land
also increased from 13.5 million VND in 1995 to 17.5 million VND in 2000.
The value of exports too shot up from USD 900 million in 1996 to 2,800
million US$ in 2000, and 40% of the farm output was marketed.

Table 6.13 Selected Development Indicators of Vietnam’s Economic Growth

     Items 1995 2000 2005 2008 1995- 2000- 2005- 1995-
1999 2004 2008 2008

GDP growth* rate (%) 9.5 6.8 8.44 6.18 7.24 7.17 7.76 7.36
a) Agriculture 4.8 4.63 4.02 4.07 4.42 3.91 3.88 4.07
b) Industry 13.6 10.07 10.69 6.11 10.97 10.12 9.12 10.11
c) Service 9.8 5.32 8.48 7.18 5.89 6.3 8.18 6.62
GDP per capita* (USD) 288 404 611 1,037 346.1 447.9 790.3 509.4

Note: * Estimates based on current price.

Source: GSO, 2009.

Figure 6.2 GDP shares by economic sectors, Vietnam, 2000-2008

Source: GSO, 2009.
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The renovation policy (Doi Moi) or the market reforms initiated in 1986
enabled Vietnam to achieve its development objectives of increasing food
production as well as farm commodities exports, and reducing the poverty rate
from 58% in 1993 to 37% in 1998. The economic reforms also resulted in
development of multi-sectoral economy, grant of complete land use rights to
individual farm households on a sustainable long-term basis; liberalization of
input and output markets and promotion of import and exports with the active
participation of private sector. The reforms also increased investment in
irrigation and rural infrastructure (Chung, 2004).

5.2 Trends of the Export-oriented Economy

The Sixth Party Congress (December, 1986) was considered a turning point for
Socialism in Vietnam with the introduction of guidelines for a comprehensive
renovation of the country in terms of thoughts, organizational and personnel
structure, administrative system, economic system, political system and other
fields of society. The initiative launched in 1986, called “Doi moi” (Renovation)
is considered a milestone for the transition from a centrally-planned economy
to a socialism-oriented market economy together with a range of social,
political and economical changes in Vietnam.  The idea of “private production
and business” has been a major breakthrough since 1986 up to now. With the
application of “Khoan 100”1 and “Khoan 10”2 in the agriculture sector; the
employment of “market price structure” in the economic sector and the policy
of “Vietnam would like to be friend of all nations and territories in the world”
in its external relations, Vietnam gradually established and expanded its
import-export markets and trade partners.

Table 6.14 Production and Export of Major Commodities

 Production/ Exports (‘000 tons) 1990 1995 2000 2005 2008

1. Paddy production 19.225.2 24,963.7 32,554.0 35,832.9 38,725.1
Exports 1.49 2.02 3.5 4.06 4.74

2. Coffee production 92 248 698 752.1 1,055.8
Exports 90 248 694 976.2 1,059.5

3. Tea Production 32.2 40.2 76.5 114 152.1
Exports 16.1 18.8 44.7 104.3 104.5

4. Peanuts production 212.8 334.4 352.9 489.3 533.8
Exports 71 111 78.2 46 14.3

5.  Pepper Production 8.6 9.3 37 80.3 98.3
Exports 9 17.9 36.2 110.5 90.3

6. Vegetables and Fruits - 56.1 205 117.7 407
    (Million US$)

Source: GSO, 2009.
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In 2008, the total value of Vietnam’s exports was USD 62,685 million, a huge
leap from USD 789 million in 1986 (Figure 6.3). The average total export value
of Vietnam during 1986-2008 was USD 14,692 million. So, after 23 years of
economic renovation, the total exports of the country grew by 79 times
compared to the figure in 1986. Vietnam’s export value reached the threshold
of USD10 billion3 in 1999. By 2008, the country had 11 groups who were
exporting goods valued at higher than one billion USD.

Over the last five years (2004-2008), the top-ten products exported by Vietnam
included crude oil (19.1%), followed by textile and sewing products (15%),
and footwear (8.6%), as shown in Figure 6.4. In the agriculture sector, the
fishery sub-sector accounted for the maximum exports at nearly 8% of the total
value of exports. Traditional agricultural export products such as rice, coffee,
and rubber also maintained their steady share in the total exports at 3.82%,
3.16%, and 2.71%, respectively.

Figure 6.3 Total export value of Vietnam, 1986 - 2008 (in million USD)

Source: Dang, 2009.

Figure 6.4 Distribution of export value by top-ten products in Vietnam, 2004-2008

Source: Dang, 2009.
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During1986-2008, the exports grew at a high and steady rate of 22% even as
the population grew at the rate of about 1.28%, making the average annual per
capita export value shoot up from USD 21.9 during 1986-1990 to USD 590.2
during 2006-2008. Similarly, the contribution of exports to the annual GDP
rose from 18.6% during 1986-1990 to more than 67% during 2006-2008 (Table
6.15).

A year after Doimoi in 1986, exports grew by 8.2%, and a year later they achieved
a growth of 21.6% per annum. But the most dramatic growth in exports took
place from 1988 to 1989 when the value of exports rose by 87.4% (Figure 6.5).
But this growth slowed down to 17.8% in 1991 due to the collapse of the Soviet
bloc. Lately, the country has been able to stabilize its export growth by
diversifying its export markets worldwide, and by establishing multilateral trade
relationships.

Table 6.15 Vietnam Export Value (Million USD) by Sector, 1986-2008

Period Total Agriculture Tea Forestry Fisheries Others Export GDP
Exports Exports Exports value per share

capita of exports
(USD) (%)

Note: Figures in parentheses are the annual growth rates.

Source: GSO, 2009.

1986 - 1990
Value 1,406.34 502.7 20.08 84.54 172.26 646.84 21.90 18.59
Share  (32.1) (12.4) (29.8)
(%) - 35.75 1.43 6.01 12.25 45.99 - -

1991 - 1995
Value 3,431.24 1,080.26 21.24 135.86 439.6 1,775.52 48.98 25.22
Share (17.8) (0.5) (15.6)
 (%) - 31.48 0.62 3.96 12.81 51.75 - -

1996 - 2000
Value 10,365.06 2,343.20 47.32 190.74 957.72 6,873.40 136.78 36.51
Share (21.6) (22.4) (19.8)
 (%) - 22.61 0.46 1.84 9.24 66.31 - -

2001-2005
Value 22,163.30 3,068.18 84.23 200.42 2,235.66 16,659.04 272.60 52.6
Share (17.5) (8.6) (15.9)
(%) - 13.84 0.38 0.9 10.09 75.16 - -

2006-2008
Value 50,357.57 7,048.11 118.75 782.29 3,877.17 38,650.00 590.24 67.23

Share (%) (24.5) (8.2)  (23.0)
 (%) - 14 0.24 1.55 7.7 76.75 - -
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Vietnam also made important changes in its open-door foreign trade policy by
joining international and regional organizations such as Association of Southeast
Asian Nations (ASEAN) in 1995, and Asia-Pacific Economic Cooperation
(APEC) in 1998; besides normalizing relationship with the USA in 1995. More
recently in 2007, it joined WTO. Vietnam established foreign trade ties with 43
countries in 1986 and this number increased to 100 countries in 1995, 192
countries in 2000 and to over 200 countries at present. From1986 to 1990,
Europe had the highest market share of 51.7%, which gradually moved to Asian
markets that made up for 73.1% of exports during 1991-1995. Foreign trade
relationship between Vietnam and the USA has also been very buoyant, with
the US export share increasing from 1% in 1986 to 18.9% during 2001-2005.

Together with the national export growth, the number of trading enterprises has
also increased. Before 1989, the international trading activities were only
initiated by some specialized state-owned enterprises. In 1985, there were 40
companies involved in direct export-import activities. This number increased
to 270 in 1990 and 20,000 in 2006. Among the trading companies, the foreign
direct investment (FDI) enterprises played a very important role. In 1991-1995,
the FDI sector’s export share was only 17.1%4; the figure in 1996-2000 was
31.5% and 42.8% during 2001-2005 (GSO, 2006).

Export growth not only contributes to economic development, but also creates
changes in the economic structure. In the first period 1986-1990, agricultural
products accounted for the highest share of the total exports at 35.7%. Then,
their share declined gradually and was stable at around 14% during 2006-2008.
The share of mineral & heavy industrial products rose from 16% in 1986-1990
to 33.1% in 2001-2005, handicrafts and light industrial products currently hold
a share of 40.4%, which is an increase of nearly 1.5 times compared to
1986-1990. Strong annual export growth rate from 1986 to 2005 was found in

Figure 6.5 Growth Rate in Vietnam’s Value of Exports, 1987-2008
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mineral & heavy industrial products (29.4%), followed by handicrafts and light
industrial products (22.2%), fishery products (19.1%), agricultural products
(15.1%) and forestry products (11.9%). This trend helped to improve
productivity, create jobs, and increase the income of people.

The economic reforms have promoted entrepreneurship. The participation of
producers in product marketing in domestic and oversea markets has linked
production to consumption. The quality of products has dramatically improved,
there by increasing the competitiveness of Vietnamese commodities in the world
market. The structure of exports has changed in the direction of increasing the
share of manufacturing products and decreasing that of primary products. During
1990-1995, the proportion of primary products in the exports stood at 74.6%,
but this figure declined to 54.8% and 45.3% during 1996-2000 and 2001-2005,
respectively (GSO, 2006).

6. Climate Change and Vietnam’s Agriculture

6.1 Current Situation and Trend of Climate Change

Vietnam is already suffering from climate change in the following aspects:

Temperature: During the last fifty years (1951-2000), the annual average
temperature of Vietnam has increased by 0.7oC. The annual average temperature
in Hanoi, Da Nang and Ho Chi Minh City during the 1990s was 0.8oC, 0.4oC
and 0.6oC, higher than the average value in the 1930s and 1940s. It is forecast
that the annual average temperature will increase by 2oC by 2050.

Rainfall: The annual average rainfall in the last nine decades has also become
more uneven. Heavy rainfall now hits the country more frequently in some
areas, causing severe floods, while there are drought-like conditions in other
areas. In the next decade, the rainfall may increase by 0-10% in the rainy
season and decrease by 0-5% in dry season.

Sea level: According to the observation of Cua Ong and Hon Dau stations in
the last 50 years, the average sea level has risen by about 20cm, which is in line
with the global trend. Sea levels are expected to rise by 35 cm by 2050, 50 cm
by 2070 and 1 meter by 2100. A one-meter rise in sea levels would leave 40,000
sq. kilometer of coastal area under water, thus reducing the country’s gross
domestic product by 10%.

Number of Cold Fronts: In the last two decades (the end of the 20th century and
the beginning of the 21st century) the number of cold fronts affecting Vietnam
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has reduced significantly. Between 1994 and 2007, there were only 15 to16
cold fronts equaling 56% of the multi-year average. Six out of seven cases with
least number of cold fronts (0-1 event) in a winter month (from November to
March) appeared in the past two decades (in Jan. 1993, Feb. 1994, Mar. 1990,
Dec. 1994, Feb. 1997, Nov. 1997). Recent abnormalities in climate included a
cold front resulting in extreme and damaging cold for 38 consecutive days in
January and February 2008. This caused significant damage to agricultural
production.

Number of typhoons: in the recent years, there were more typhoons with higher
intensity affecting Vietnam. The typhoon track has moved toward Southern
latitudes and the typhoon season ends later.

Number of average drizzle days: Since the 1980s, the number of drizzle per
year in Hanoi has been declining, and in the last decade they numbered only
half of the multi-year average (15 days per year).

6.2 Potential Impacts of Climate Change on Vietnam

Vietnam is considered one of the countries most seriously impacted by climate
change and sea level rise. The nation has to work as one to respond to this
change.

6.2.1 Vulnerability to Climate Change

Data and analysis have shown that climate change will cause potential impacts
on various sectors, regions, areas as well as communities in Vietnam. Climate
change would hinder or reverse the development process. The poorest, who
mainly live in rural areas, are the most vulnerable to this change, especially
those living along the coastal areas and on high mountainous reaches.

Vulnerability assessment for each sector, region, and community must be
carried out for both present and future. Vulnerability to climate change (including
climatic variations and climatic extremes) of a system depends on the nature
and scale of climatic variations, and the adaptation capacity of the system. This,
in turn, depends on natural, socio-economic and environmental strengths of the
system.

In Vietnam, the fields considered most vulnerable to climate change are
agriculture and food security, water resources, public health, and habitat
(particularly coastal and mountainous areas). Coastal regions, including deltas,
especially those affected by storms and storm-induced floods, mountainous
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regions, especially those that often encounter flash flood and landslides, are
considered particularly vulnerable. It is reasonable to say that climate change
will magnify the severity of natural disasters in terms of intensity and frequency.

Climate change will adversely impact on nearly all sectors of Vietnam’s
economy, from agriculture, forestry, aquaculture as well as hydro-electricity
power, oil and gas production to sea transport. According to an assessment of
the Intergovernmental Panel on Climate Change (IPCC), and initial studies of
Vietnamese scientists, potential impacts of climate change on Vietnam are
serious and need to be studied further.

a) Rising Sea Level

Vietnam has a long coastline of about 3,260 km, a million square kilometers of
water shelf, more than 3,000 offshore islands, and large coastal lowland areas.
Therefore, Vietnam experiences high floods in rainy season and droughts and
salt intrusion in the dry season. Climate change induced sea level rise would
make these risks more serious. Similarly, increase in flooded areas, obstructed
water drainage, intense coastal line erosion and salt intrusion would cause
difficulties for agricultural production and domestic water usage, besides
posing a serious risk to coastal infrastructures.

The livelihood of tens of millions of Vietnamese people is threatened by the
impacts of climate change. In the MRD, 4 million people are still living in
poverty. Many of these people lack basic health protection and education. For
this group, even a small decline in income or loss of employment opportunities
linked to flooding would have adverse consequences for nutrition, health and
education.

The rise in sea level and sea water temperature would also tell on coral reefs
and mangrove forests, the biological foundations of coastal aquaculture and
fishery. Therefore, significant investments should be made in sea-dyke,
infrastructure development, resettlement of coastal communities, and construction
of urban areas protecting against the sea level rise.

b) Global Warming

Increasing temperature has potential impacts on the natural ecosystem. It would
cause shifts in thermo-border of continental ecosystems and fresh water
ecosystems besides changing the flora and fauna in certain regions. Degradation
of biodiversity would accelerate due to loss of some temperate and sub-tropical
species. It would also affect cropping pattern and livestock. For instance,
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winter crop in the North would be shortened or would no longer exist, whereas
the main crop would prolong. Therefore, cultivation methods would have to be
adjusted. Temperature rise with higher variability (both maximum and
minimum temperatures) will combine with other climatic extremes and natural
disasters to induce spread of pestilence and disease. Consequently, agricultural
production and food security would be seriously threatened. High temperature
and humidity would elevate pressures on human health, especially for old people
and children. Temperature rise would also threaten such sectors as energy,
transportation, industry, construction, tourism, trade, etc. due to higher
expenditure on cooling, ventilation, and maintenance.

c) Climatic Extremes

The increase of climatic extremes in both frequency and intensity due to
climate change is a frequent risk, both short-term and long-term, to all sectors,
regions and communities. Storms, floods, droughts, heavy rains, and high
temperature are annual occurrences in many parts of the country, causing
large-scale damage to production and life. Climate change would make these
natural disasters much more severe, posing risks to socio-economic development
besides coming in the way of achieving millennium development goals. The
coastal zone along the Central Part, mountainous region in the North and
Northern Center, Red River Delta, and the Mekong River Delta are in
particular need of protection.

d) Impact on Water Resources

Water resources come under additional risk due to ever increasing droughts in
some regions and seasons. This will directly affect agriculture, water supply
for rural and urban areas as well as electricity generation. In big rivers like the
Red river and Mekong river, the annual flow in the dry season would decrease,
while there will be flooding in the rainy season.

e) Potential Impacts on Agriculture and Food Security

Climate change has significant impacts on cropping seasons, productivity, and
may induce pest attacks. Climate change would also affect growth and
reproduction of livestock besides increasing the risk of pathogenesis and spread
of dangerous diseases.

Increased temperature will result in northward and upward movement of
tropical plants, while shrinking the area of sub-tropical plants. It is estimated
that in the 2070s upland sub-tropical plants would grow normally at a height of
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more than 100-500 m and 100-500 km further to the North, as compared with
their present-day location. Climate change is likely to increase the frequency,
intensity, oscillation and extreme levels of dangerous weather phenomena such
as storms, whirlwinds or temperature and rain induced natural disasters such as
dry weather condition, floods, or droughts, damaging cold, salt intrusion, pests,
which may all result in decreased livestock and crops productivity.

Climate change will also shrink agricultural land. A significant fraction of
agricultural land in the coastal plain, the Red River Delta and the Mekong River
Delta will be exposed to salt water intrusion as a result of rising sea level if no
action is taken.

f) Impact on Forestry

Due to climate change, forest ecosystems would be affected in different ways:

● Sea level rise can diminish the existing mangrove forests, which in turn
would have a negative effect on indigo forests, and forests planted on
acid-contaminated land in Southern provinces.

● Trees of Dipterocarpaceae family will move northward and upward to
the higher belts.

● High temperature combined with rich sunlight may boost photosynthesis,
thus enhancing the assimilation process in trees. However, the growth
rate of forest plants, in terms of biomass, could be reduced due to lower
humidity

● Some valuable plants and animals would be at a higher risk of extinction.

● Increase in temperature and droughts may cause forest fire and
pestilence.

g) Impact on Aquaculture

Sea level rise and salt-water intrusion could result in the following:

● Salt water reaches further upstream therefore progressively damaging
the habitat of some fresh water creatures.

● Existing mangrove forests shrink, thus interfering in the ecosystem of
some marine species.
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● The ability to sustain organic matter of seaweeds would be weakened
and in return, this would result in a reduced supply of those products
needed for photosynthesis and nutrients for benthos. Therefore, the
habitat of many marine species would be degraded.

● Sea level rise would badly affect marine physiological-biological
processes, thus reducing the existing marine population.

● Increased temperature would definitely disperse aquatic product resources.
Production of subtropical fish species with high economic value would
be affected. Coral reef fish will almost disappear.

● Phytoplankton species - the first link in food chain, the food source for
zooplankton - would be destroyed. As a consequence, phytoplankton
would decrease in number.

Rising temperature may also lead to some consequences such as:

● Distinctly different temperature layers in still waters, thus, directly
affecting the habitat of marine creatures.

● Some species could be forced to move northward or to deeper waters,
causing a shift in depth-wise pattern of marine creatures.

● Shorter photosynthesis and faster decomposition of organic substances
will affect the food sources of marine creatures. Consequently, they would
spend more energy on respiratory process and other associated activities,
and productivity and quality of marine products will eventually be
degraded.

● Coral reefs would be degraded.

● High intensity rainfall would lower sea water salinity in certain period of
time, resulting in mass death of brackish water and coastal creatures,
particularly malocology (shell and oyster, etc.) since they cannot adapt
to changes in salinity.

6.3 Responses to Climate Change

The national targeted program (NTP) responding to climate change is divided
into three phases, namely, (1) Kick-off Phase 2009-2010, which focus on
making preparations for responding to climate change in the form of making
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available necessary resources for implementation; (2) Implementing phase 2011-
2015; and (3) Developing phase ›(after 2015), during which, steps will be taken
for coping with climate change, based on the results and experiences of the
implementing phase.

a) Assessment of Climate Change Impacts on Vietnam

The key task that needs to be implemented immediately is to assess impacts of
climate change (including climate variability, sea level rise, and climatic
extremes) on different fields, sectors and regions, and develop climate change
scenarios and sea level rise scenarios.

b) Identify Measures to Respond to Climate Change

The measures to respond to climate change will be identified based on results
of climate change impact assessment and vulnerability assessment for sector/
areas and localities. In general, agriculture sector needs to be diverse and
sustainable. The farmers need to employ the latest energy-efficient technologies,
and infrastructure needs to be modernized. To mitigate the effects of climate
change, carbon emissions need to be reduced and trees planted to soak up
carbon dioxide in the atmosphere. There should be greater use of renewable
energy sources, such as solar and wind power, and hydroelectric power. There
should also be greater investment in nuclear energy. The proportion of forest
coverage should be increased from 37 % in 2005 to more than 42 % by the end
of 2010.

c) Develop a Scientific-technological Program on Climate Change

The national scientific-technological program on climate change will be
developed and implemented to provide scientific basis for the development of
policy, institutions and action plans to respond to climate change. The
government should actively participate in international cooperation on climate
change besides promoting research and strengthening the capacity of
ministries/sectors to respond to climate change.

d) Strengthen the Capacity of Organizations, Institutions and Policies on

    Climate Change

The government will have to develop, amend and perfect the system of legal
normative documents concerning climate change response and other related
policies, and ensure a legal basis to implement the activities. It will also have to
develop a mechanism to encourage coordination of NTP implementation in the
whole country and encourage awareness about it. It will also have to perfect
and improve efficiency of management organization structures.
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e) Awareness Raising and Human Resources Development

Strengthening education and the field of communication to raise awareness
about climate change and the role the entire society can play to mitigate its
effects is also significant. There is also a need to re-enforce coordination among
line ministries and sectors in decision-making besides involving the commu-
nity.

f) Enhancement of International Cooperation

Enhancement of international cooperation has two main purposes: (a) to
effectively use support from international community, including financial
support and technological transfer, through bilateral and multilateral cooperation
channels; and (b) to participate in regional and global cooperation activities on
climate change.

On November 23, 2009, MARD held a meet to call for international support to
cope with climate change in the agriculture sector. It has drawn up a roadmap
to deal with climate change by investing in food security, developing irrigation
projects to adapt to climate change, reducing deforestation and assisting people
who need to be relocated due to rising sea levels. It is estimated that the total
cost of these projects will be nearly USD 40 billion. The World Bank has
approved a USD 215 million project to support management bodies and improve
irrigation systems in the Mekong Delta. Japan will also help Vietnam deal with
rising sea levels and will focus on 23 provinces and cities (VFIJ, 2009).

g) Incorporating the NTP into Strategies, Socio-economic Development Plans

    and other Sectoral/Local Development Plans

The government will have to incorporate the climate change factors into socio-
economic development strategies and plans so that they can be adjusted
accordingly.

Incorporating climate change into development plan is a thorough
implementation of the guiding principle of the Party and the State. Climate
change factors should be comprehensively integrated into national strategies,
plans, projects and programs in all three aspects: Institution, organization and
operation. Incorporating climate change factors into existing and future devel-
opment plans is to ensure the efficiency and sustainability of development plans,
and prevent risks to those plans caused by climatic extremes.
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7. GM Technology and Vietnam Agriculture

Genetically modified (GM) technologies are being gradually applied to crops
and aquaculture in Vietnam. GM technology has been successfully innovated
in rice farming. In 2001, Vietnam successfully grew hybrid rice on about 480,000
hectares out of 7.5 million hectares planted with rice. Since then, the area under
hybrid rice has increased to about 500,000 hectares. The average hybrid yield
was 6.5 tons per hectare, an increase of about 15%-20% as compared to
conventional varieties. Hybrid rice seed production has also significantly
improved. The success of hybrid rice cultivation contributed to increased rice
production in Vietnam (Dat, 2003). Furthermore, genetically improved tilapia
has been adapted to Vietnam since 1995. Tilapia aquaculture areas covered by
genetically improved seeds amounted to 50% of the total tilapia aquaculture in
the country (Chung, 1996). GM technologies are being used in other agricultural
sub-sectors as well, though these are at a very early stage.

7.1 The pathway of GMO in Vietnam

In Vietnam, the government has allowed the production of genetically
modified organisms for commercial purposes from 2005. However, lack of
guidance has handicapped the policy. Vietnamese laboratories have grown
genetically modified corn and cotton since 2006. The Ministry of Agriculture
and Rural Development has instructed relevant departments to test genetically
modified organism (GMO) technology on maize; soybean, cassava and animal
feed products for the 2010 winter-spring season. Earlier, an investigation by
the MARD in 2006 found that most animal feed in the market contained
genetically modified elements because they were imported.

Biotechnology crops are expected to account for 50% of the countryûs total
agricultural output between 2011 and 2015, of which genetically modified crops
are expected to comprise 30%-50% (Van, 2010).

8. Agricultural Marketing and Trade

8.1 Marketing System

a) Horticultural Crops

The economic reform process of Vietnam has stimulated fruit and vegetable
production. The dominant marketing channels for vegetables and fruits are
through wholesale markets in urban areas, retail markets in local towns and
suburbs, and small markets in rural areas.  However, the market infrastructure
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is yet to improve, and the farmers and agricultural cooperatives are facing the
issues of post-harvest losses and inadequate marketing opportunities.

Regarding the transactions of farmers with processing and export enterprises,
the government is promoting contract farming. But the processing enterprises
need stable quality and volume, which is possible if the farmers are taught
better cultivating techniques and given improved seeds and seedlings. Contract
farming is a new approach for most of the farmers.

Fresh vegetables and fruits are traded freely in domestic markets. For processing
farm products for export, state-owned enterprises take the help of former state
farms and provincial foodstuff enterprises. Most of these companies are located
in the south and produce frozen vegetables/fruits and bottled mushrooms. Big
private companies are well entrenched, and have specific clients on whom they
focus.

Small-scale processing in rural areas is an important source of cash income for
the locals. In some areas, there are specialty products such as foods and cakes
using beans, sesames, and groundnuts with sticky rice, etc. Household-based
processing for tofu, dried tomatoes, dried mandarins, dried medical herbs and
roasted green tea are also popular. Some leading agricultural cooperatives have
started to process bottled cucumbers/ baby corns, fried chips of potatoes/
banana, dried mango, durian cakes, etc.

b) Livestock Products

The production of livestock products by individual farmers is increasing
rapidly. Backyard animal husbandry is also commonly found in rural areas
with farmers breeding pigs, chickens, buffaloes and cattle. Small-scale pig
rearing is also becoming popular. Interestingly, even small farmers are imbibing
poultry-rearing techniques from private companies such as CP Vietnam Co.
Ltd., and produce pigs, broiler chickens and eggs.

Meat processing is done by state-owned companies such as Amimex Group
and Vinalivesco Group, which used to export to Russia. Now they are exploring
the export markets in China, Hong Kong and Singapore. The private sector is
particularly active in producing animal feed and 95% of this feed is produced
by companies such as CP Vietnam from Thailand, Proconco from France, Cargill
from the USA, and others.
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8.2 Status of Farmers’ Organizations in Agricultural Marketing

Group marketing through producer organizations is considered the main
strategy in helping farmers overcome their constraints in agricultural marketing.
In Vietnam, there are two types of farmers’ marketing organizations, namely
agricultural marketing cooperatives, farmers’ self-help interest groups, and
farmers signing contracting with traders and processors

a) Agricultural Marketing Cooperatives

Historically, Vietnam’s agriculture sector was operated by cooperatives. By
1996, the whole country had 13,782 agricultural cooperatives, which gradually
shifted their functions from being responsible for all crop decisions and
production activities to providing inputs, and marketing services that can be
best done on a large scale than by individual farm households. The cooperatives
were re-organized by the new cooperative law as an outcome of which their
number dropped from 13,782 before 1996 to 8,764 in 2001 (MARD, 2001).
Each agricultural marketing cooperative consists of farmers within a village or
even communes, and the number of farmers in each cooperative ranges from
150 to 5000. Each cooperative has a management board that is responsible for
managing all its businesses, providing inputs, passing on technical knowledge
to farmers, and selling outputs for its members. However, most cooperative are
not so well-versed with their new role in agricultural marketing. Lack of
market knowledge and poor post-harvest handling by cooperative managers as
well as farmer leaders are the main reasons for the poor performance of
agricultural marketing cooperatives

b) Farmers’ Self-Help Group

Such farmers’ organizations were formed by farmers to serve their own
interests. Farmers can form a commodity group, which deals with a particular
commodity such as rice, pork, cashew nuts, fruits, etc, and is responsible for
their production and marketing. The group also provides capital that comes
from savings made by the group, which are often formed based on kinships and
commodities they produce.

c) Farmers Signing Contracts with Traders and Processors

Farmers in the Mekong commodity-producing regions such as Mekong Delta
and highland region have also been forming their groups and signing contract
with traders, processors and cooperatives. In 2002, 70,000 hectares of paddy,
180,000 hectares of sugarcane, 10,000 hectares of coconuts, and 30,000 hectares
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of cotton were contracted to processors, exporters such as Vietnam Cotton Com-
pany, Sugar and Sugar Mill Company, etc. Such collaborations are extremely
important for farmers in high commodity-producing areas.

8.3 Market Facilities

In order to reform the marketing system for agricultural products, the state set
up market management boards. The major roles of planning and implementing
of wholesale markets are given to provincial and central city people’s committees.
The Ministry of Industry and Trade (MOIT) has the prime responsibility in the
central government to improve the institutional framework. MOIT examines
the construction and investment plans submitted by the provincial/city people’s
committees and coordinates with related agencies such as Ministry of Planning
and Investment (MPI) and MARD.

The implementing agencies are appointed by the peopleûs committees or through
biding companies, and they order to contractors. The agency is also tasked with
establishing “Market Management Boards” and contract for use rights at
decided durations or the lease of plots with traders such as wholesalers and
retailers. It is also responsible for providing transacting places to small-scale
producers, traders and vendors.

In 2002, the country had 8,231 markets as compared to 3,556 markets in 1993.
The number of permanent markets, which have solid structures, were 957
(11.6%), while the number of temporary markets and open markets stood at
4,666, accounting for 56.8% of such markets in the whole country. The rest are
small markets, mostly found in the regions of Red River Delta, North Central
Coast and the North West (JBIC, 2003).

Only 55% of the markets had market management boards with 17,645 persons
as members of these boards. Most of the market management boards are
non-profit organizations. For markets without a management board, the issues
of food hygiene and labor safety are difficult to be secured (JBIC, 2003).

9. WTO and Agricultural Trade in Vietnam

Vietnam officially joined WTO in January 2007, two years after which its
exports are continuing to accelerate. The value of merchandize exports in 2007
and 2008 reached USD 48.6 billion and USD 62.9 billion, an increase of 21.9%
and29.5%, respectively. The export growth was mainly due to factors other
than the enhanced market access under WTO framework. An export growth
rate of 21.9% in 2007 is neither impressive relative to that of 2006 (22.7%) nor
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comparable to the expectation prior to the countryûs WTO accession. The
export growth rate of 29.5% in 2008 resulted largely from a surge in world
commodity prices. Excluding the effect of rising prices of major products such
as rice, crude oil, coal, coffee, rubber, etc, (Figure 6.6), the total value of
merchandise exports in 2008 only grew by less than 14%. Monthly exports too
fell significantly in the fourth quarter of 2008 due to the impact of the global
financial crisis which started to lead to a substantial reduction in commodity
and oil prices as well as the aggregate demand. In fact, the export growth rate in
the first three quarters of 2008 was about 39%.

The impact of the WTO on Vietnam’s merchandise imports appears to have
been more visible. The total value of merchandise import in 2007 reached USD
62.7 billion (measured at CIF prices) or grew by 39.6%, representing a big
jump from that of 20.1% in 2006. This unambiguous significant impact was
anticipated, yet still underestimated, prior to Vietnam joining the WTO. ASEAN
member countries and China continue to be the main sources of Vietnam’s
imports. Notably, consumer goods make up a great proportion of total
merchandise imports at 11.4% in 2007compared to an average of only 7.5 % in
the years 1996-2006. This resulted from a combination of factors, including the
increase in overall income as well as in asset-generating income (wealth
effect), and the reduction in import tariff. Even though such a proportion is not
too large in absolute terms, attention should be paid to its upward trend. In
2008 the total value of merchandise imports was about USD 80.4 billion, but
its growth decelerated to 28.3%. This was the outcome of economic slowdown
and measures for restricting trade deficit in 2007 (Thanh and Duong, 2009).

Figure 6.6 Growth of Key Export Commodity Price (%), Vietnam, 2006-2008

Source: GSO, 2009.
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Being a full member of the WTO has further revealed the inherent weaknesses
of Vietnam’s economy. The institutional capacity remains a key bottleneck for
Vietnam’s sustainable development. There still exists a huge gap between
requirements (professionalism, transparency, accountability) and incentive
system for the public machinery and administration to function properly. The
coordination among agencies and ministries is weak. Although the financial
activities are flourishing, supervision of the financial system remains inadequate.

Another bottleneck in Vietnam is the low quality of its human resources despite a
high literacy rate. The gap between demand and supply of labor by sector and
by skill is sizeable, while policy-makers, managers, and labor at all levels lack
adequate skills. Weak infrastructure presents yet another constraint to
long-term economic growth of the country. The insufficient transportation/
logistic system and shortage of energy are impeding Vietnam’s competitiveness
and to a large extent, limiting the country in attracting both domestic and
foreign investments. Resolving such problems is no easy task, complicated as
it often is by inappropriate master planning and private›public partnership
schemes, and poor çsofté infrastructure.

10. Responses to the Problems in Agricultural Marketing and Trade

The government has enacted a set of policies to promote agricultural marketing
by making structural changes, developing market infrastructure, and by
improving contract framing, agricultural cooperatives and provision of credit.
Public policy is designed to achieve income growth in rural areas rather than
rice self-sufficiency. Based on market demand, the agriculture sector continues
to re-structure its production patterns to better react to the changes in domestic
and international markets. The government is giving more freedom to farmers
in decision-making, allowing them to shift from rice to non-rice farm products,
including aquaculture. More efforts are being devoted to winter-spring crops,
which are less subject to natural calamities and provide more stable income
than the summer-autumn crops. Furthermore, steps are being taken to promote
rice varieties of good quality and high market price.

More efforts are being directed to invest in market infrastructure such as
development of roads, warehouses, wholesale markets, etc, reducing marketing
costs, and even encouraging private investors for this purpose. The government
has plans to develop wholesale markets for rice, pork, fruits and vegetables,
especially in the Mekong and Red River Deltas. Foreign companies are
encouraged to invest in food processing. The government has also initiated a
program to provide information about prices, demand, supply, technologies
and other related issues to farmers by using the mass media and setting up
information centers for different regions and provinces.
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There is an effort to promote linkages among producers, scientists, extension
workers, traders, processors and governors. This collaboration can help small
farmers in overcoming marketing problems besides ensuring sustainable
agricultural development, and adequate raw materials for processing, thereby
stabilizing farming income.

The government is also strengthening farmer cooperatives, which help farmers
to obtain inputs at reasonable prices and sell the outputs at an attractive price.
Funds are also being allocated to train cooperative managers and farmers for
operating in a market environment

The government has made provision of both long-term and short-term credit to
farmers so that they are not forced to sell their products at low market prices.
The farmers can now borrow up to VND 20 million (USD 1,800) without any
collateral.

11. Strategic Policy Recommendations for Future Development

11.1 Objectives

The objectives of the agricultural development strategy are i) to increase
income of the rural sector with abroad›based, sustainable and high quality growth
by improving productivity and competitiveness of the agricultural economy;
ii) to reduce income disparities, risks and vulnerability and improve food
security and social well-being of the poor and iii) to improve sustainability of
natural resources in rural areas. For doing so, the agricultural output needs to
maintain the growth rate at 4%-4.5% per annum and the growth of rural industry
and services needs to increase from 9% to 10%-12%. Only these admitted
ambitious growth rates will have the rural GDP growing at about 6% per year
up to 2020, which is necessary to significantly reduce poverty in rural areas.

11.2 Strategy

a) Continuing to Construct and Develop Multi-sector Agriculture and Rural

Economy

The institutional policy aims at promoting and strengthening the roles of all
business actors, including the farm household economy, cooperatives, private
enterprises, and joint ventures. The government policy should aim at assisting
cooperatives involved in the new fields of storage, processing and marketing of
farm products and other services.
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b) Continuation of Restructuring the Agriculture and Rural Economy

While continuing to promote structural changes in agriculture to better meet
domestic and international market demands, adequate attention is being paid to
the development of rural industries and services in order to promote employment
for rural population. More emphasis should be placed on i) developing tree
crops and animals which have high comparative advantages in domestic and
international markets, ii) exploiting efficiently the existing land resources. There
is a need to revamp the agricultural policy in a way so as to shift from direct
administrative intervention to indirect involvement by creating a suitable legal
framework for markets to operate.

c) Development of Sciences and Technology

Competitiveness of farm commodities can be improved by planting good
varieties and by using appropriate technologies to lower production cost, and
improve post-harvest product handling. Thus, science and technology will have
to develop better breeds, farming methods, storage, food processing and
product handling.

d) Continuation of Rural Infrastructure Development and Rural Urbanization

Investment policy needs to be readjusted to serve the objectives of diversification
and modernization of agriculture and rural economy. More emphasis should be
laid on promoting small-scale irrigation in uplands areas, development of rural
roads and electricity supply systems, communication, health care and market
infrastructure. The strategy for development of rural infrastructure will involve
full participation of beneficiaries and other stakeholders in development
process, including designing, planning, implementation, monitoring and
evaluation.

e) Continuation of Policy Reforms

Key policy reforms are related to land, trade environment, fiscal and investment
policies, financial markets, and fiscal incentives for pro-poor investment. The
land policy will be improved to extend the rights of land users so that they can
exploit the existing fallows land resources more efficiently. The state
government has already issued a policy to encourage contracts between
processing and trading firms on the one hand and farmers on the other. It is also
set to renovate its system for quality control, banking, and customs in
harmonization with regional and international communities (AFTA and WTO).
Furthermore, marketing policies should be readjusted to create more favorable
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conditions for all economic actors involved in the domestic and international
market operations.

f) Boost Exports

To enhance export of agricultural commodities, the country should (1) focus on
highly competitive commodities like rice, coffee, tea, fisheries, etc; (2) widely
adopt the Good Agriculture Practice (GAP); (3) speed up the process of
renovating state-owned agricultural enterprises; and (4) speed up the process
of propagation and information dissemination (Khoi, 2008).

g) Development of Human Resources

Human resources are the key to the success of any rural development strategy.
More efforts should be devoted to basic education and skill training. There are
three groups of people to be trained namely, workers including farmers,
technical staff, and community officers.  Workers should be trained in technical
know-how on agriculture, forestry, aquaculture, rural industries and services,
marketing and business management. Technical staff needs to be trained in
knowledge and skills to create awareness among farmers. Community officers
also need to be trained in managing development process at the community and
inter-community levels.

h) Preparation and Implementation of Commitments for Trade International

Integration

Vietnam joined ASEAN on July 28, 1995 and subsequently committed to
implementing the Common Effect Preferential Tariff scheme (CEPT) for the
realization of the ASEAN Free Trade Area (AFTA) from January 1, 1996.
Vietnam’s commitment under the AFTA includes the following: i) Tariff
reduction: tariff on vast majority of tariff lines on import from ASEAN
members (95% according to preliminary estimate) will be reduced to at most
20% by the start of 2003, and to 0-5% by the start of 2005, to complete CEPT;
ii) Sector tariff reductions: By early 2004, average tariffs on goods from ASEAN
countries will fall by 50% and average tariff on ASEAN imports of food
products (including vegetable oil) will fall by more than 50%; iii) Removal of
non-tariff barriers: all goods in Temporary Exclusion List (TEL) will be moved
to the Inclusion List (IL) by 2003, and non-tariff barriers (NTBs) will be
removed on goods in TEL when the applicable tariff is reduced to 20% or below.

Vietnam signed the Bilateral Trade Agreement with US (USBTA) on July 13, 2000.
The agreement was effective on 15 December 2001. Vietnam’s commitments in
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respect to goods under the USBTA include the following: i) Trading rights:
Liberalize trading rights for US firms in three to six years; ii) Tariff: Reduce
current tariff rates on limited range of industrial and agricultural items (250
goods) by 30% to 50% over three years; iii) Quantitative restrictions (QRs):
Removal of QRs on most products in three to seven years, but back-loaded for
steel and cement (after six years) and petroleum products (after seven years)

In order to accelerate positive impacts of WTO, the country should pay
more adequate attention to macroeconomic stabilization; yet the relevant
macroeconomic policies will attain less than full effectiveness unless social
support systems are put in place. From a long-term perspective, improvement
of institutions, including those tasked with policy implementation, is a critical
need. If implemented, these measures should strengthen Vietnamûs capacity in
dealing with changes as its economic integration proceeds.

Notes

1 Production Contract based on Decision No.100 of the Ministers’ Council.

2 Production Contract based on Decision No.10 of the Ministers’ Council that
recognized a farm household as an independent economic identity.

3 Republic of Korea and Taiwan’s export crossed USD 10 billion in 1978; Malaysia,
Indonesia and Thailand in 1980.

4 Since 1994, besides crude oil, more commodities were exported and imports for
the FDI sector started to grow.
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Chapter 7

Introduction

A large body of theoretical and empirical literature available now shares the
prognosis that the sustainability of agriculture in Asia is beset with a host of
challenges. Faced with severe food shortage arising from increasing population,
natural calamities like famines, and wars, including World War II, most of the
Asian countries aggressively adopted the green revolution technologies since
the 1960s to achieve self-sufficiency in food production, while utilizing their
abundant natural resources and massive labor force. Besides enabling several
of these economies to produce more than adequate food to feed their populations,
the green revolution also stimulated the process of rapid industrial expansion
and socio-economic transformation. However, there were significant variations
in the way in which the process of agricultural transformation had taken place
all across and within Asian region, which is primarily reflected in two
contradictions, viz.: a) a perceptible decline in the share of agriculture in the
GDP; and b) the continued predominance of rural population1.

The emerging scenario is worrying especially in the case of South and South
East Asian countries, most of which have been experiencing shrinkage in
agriculture with no corresponding growth in employment in non-farm/industrial
sectors unlike the East and West Asian countries which achieved robust growth
in these sectors. To make matters worse, even the agricultural growth
experienced by many of these countries has not been inclusive as a result of
which a vast segment of the rural households, comprising small and marginal
farmers, is vulnerable to food insecurity2. The population growth at a fairly
high rate of 2% to 3% per annum is further aggravating their vulnerability to
food insecurity.

Notwithstanding the relatively lower share of agriculture in GDP and the higher
ratio of rural population as critical parameters of agricultural transformation, it
is also equally important to understand the dynamics and complexities
underlying such transformation and their implications for the rural areas and
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the national economies. Perhaps it is time to ponder over the realities of agrarian
transformation and synthesize the contrasting paradigms to help develop robust
policies and efficient institutions in the broader Asian context. In fact, most of
the Asian countries are worried about the sustainable future of agriculture in
the wake of the rapid rural transformation, characterised by myriad socio-
economic and demographic changes, and the threat arising from climate change.
Smooth agriculture transition in these countries is also impeded by a host of
internal structural contradictions as well as the externally imposed trade
reforms or market integration policies in the post-WTO scenario. This is in a
context when the Asian region per se has emerged as a dynamic player in the
highly integrated global market, even becoming an instrumental factor in
deciding the future course of WTO negotiations. Given this, it is important to
examine whether the agriculture sector in these countries will be able to take
advantage of the opportunities amidst the internal structural contradictions and
the challenges thrown up by increasing global market integration and trade
reforms.

Hence, the aim of the chapter is to provide a synthesis of the divergent
experiences of agricultural transformation in the five Asian countries, viz.,
Bangladesh, India, South Korea, Thailand and Vietnam in a historic perspective.
A careful scrutiny of agricultural transformation in these countries would
enable one to understand the underlying contradictions of farm production
structures, changing agrarian and labour (gender) relations as well as the future
challenges for food security and sustainability of farm livelihoods. These five
countries best represent the South and SE Asian region with their peculiar
trajectories of rural transformation reflecting the dramatic changes in the
socio-economic and demographic fronts. While South Korea represents a
scenario of growth and transformation driven by rapid industrialisation and
urbanization, Thailand presents the case of a dynamic agriculture sector with a
growing trend toward industrialization, urbanization and market orientation.
India and Bangladesh have similar stories of agrarian transformation
dominated by smallholder farmers, while Vietnam presents a different picture
with its aggressive reform policies for land consolidation and market integration.

Rest of the chapter is organized into four sections. The first section provides
an overview of the important trajectories and outcomes of agricultural
transformation as revealed by the five country case studies. Section two
examines the major drivers and outcomes of agricultural transformation, which
describes the important changes in the socio-economic, demographic,
technological, institutional and environmental spheres affecting the conduct of
agriculture in these countries. The third section presents the major challenges
confronting smallholder agriculture in the wider Asian context. Section four
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draws conclusions by identifying the important research gaps and suggesting
the need for evolving perspectives and directions for future research on
agricultural transformation in the Asian context. Besides drawing insights from
the foregoing chapters, this chapter also uses evidences from various other
sources, including empirical research papers and other publications by several
international agencies and the national governments.

1. Trajectories and Outcomes of Agricultural Transformation

There are certain postulations about the facets and trajectories of agricultural
transformation in the Asian countries, which are distinct from the western
economies. These postulations have been evolved based on the theoretical
premise that agricultural development stimulates the rural economies to
transform from the traditional subsistence-based production systems to the
commercial or market-oriented production systems along with a remarkable
shift in agrarian relations and monetization of the rural transaction processes3.
However, this transformation has been a gradual process in the Asian economies
unlike the western economies where it has been rapid and complete with their
eventual transition to advanced capitalist or modern industrial societies (Lewis,
1954; Johnston and Mellor, 1961; and Bhagwati and Srinivasan, 1975).

Interestingly, the five country studies evince fair degree of consensus as
regards the initial drivers and trajectories of agricultural transformation as driven
by the widespread adoption of green revolution technologies, especially by the
dominant smallholders. This coincided with several other similar developments,
such as: a) proactive state policies for achieving self-sufficiency in food
production; b) enormous investments for development of infrastructure like
irrigation systems, warehouses and markets; c) provision of financial support
and extension services; and d) development of R&D institutions and regulatory
systems facilitating easy spread of green revolution technologies. However,
despite these similarities, there are notable differences in the manner in which
these technologies and processes interacted with the biophysical and human
environments in these countries.

1.1 Policies, Technologies and Institutions Driving Agricultural

Transformation

All countries, excepting South Korea and Thailand, were predominantly
agrarian in the 1960s with the largest share of GDP originating from the
agriculture sectors, including forestry, fishery and livestock activities. Agriculture
sector was also a major source of employment and export earnings for India
and Vietnam especially since the colonial/pre-world war periods. All the



186 Agricultural Transition in Asia

countries, except Thailand, had to rebuild war-ravaged and/or famine-stricken
economies following the World War II and becoming independent from
foreign powers. Hence, all were facing similar problems of food insecurity
immediately after the World War II.

Green revolution was seen as a means for achieving self-sufficiency in food
production, thereby fueling economic dynamism and propelling rural
transformation. Despite some differences in the specific contexts that led to
the adoption of GR technologies, the policy instruments, technological
innovations and institutional interventions that formed the pillars of green
revolution were quite similar across all the five countries. The governments in
these countries made significant investments in R&D, extension, technology
and infrastructure developments in order to achieve self-sufficiency in the
production of staple food crops such as rice, wheat and maize. They also
provided substantial input subsidies (fertilizers and irrigation) along with credit
to enable farmers to make the most of this farming revolution. The policies
initiated enabled them to utilize the technologies developed at the international
agriculture research centers including International Rice Research Institute
(IRRI) in the Philippines and the International Maize and Wheat Research Centre
(CIMMYT) in Mexico and the AVRDC in Taiwan (Mingsarn Kaosa-ard and
Rerkasem, 2000: 4-5; Jayasuriya, 2009; Chapter 4, this volume).

However, a closer look at the policies as well as technological and institutional
interventions adopted by the five countries reveals some striking variations.
Bangladesh and India chose a deliberate strategy of “intensive agriculture”
development. Bangladesh’s agriculture saw significant structural changes,
particularly in rice cultivation, with wide-scale adoption of modern rice
varieties, mechanization of tillage operations and intensive use of inputs like
fertilizer and irrigation. These changes enabled it to ensure food security to a
large extent, though at the cost of a large-scale diminution of its genetic
resources (Chapter 2, this volume). In India, green revolution eradicated
famines and severe food deficiency that prevailed during the 1950s, and
enabled it to attain self-sufficiency in food production within a short span of 10
to 15 years. Yet, GR policies in India have been largely biased towards
promotion of the three major crops of wheat, rice and maize in the Indo-Gangetic
plains comprising North Western states, viz., Punjab, Haryana and the western
part of Uttar Pradesh where extensive irrigation infrastructure has been
developed  (Chapter 4, this volume).

Thailand’s agriculture has undergone significant social, technological and
economic transformation ever since the inception of the First National
Economic and Social Development plan in 1961. Agricultural growth was quite
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impressive in the 1970s and early 1980s due to policies promoting agricultural
expansion, diversification and commercialization. Thailand made substantial
public investments in infrastructure, technology, and service supporting
systems, especially roads and irrigation, national research and extension
systems, besides establishing rural credit support systems, and institutional
reforms facilitating market incentives and trade flows. Adoption of green
revolution technology, including high-yielding varieties, chemical fertilizers
and pesticides significantly boosted the production of irrigated rice particularly
in the Central Plain Region and maize in the rainfed uplands (Chapter 5, this
volume).

Vietnam initiated policy reforms since 1986 aimed at transformation of the
rural economy through agriculture development. The major reforms in the
agricultural sector were the Resolution No. 10 of the Politburo (1988), which
allocated collective land to individual farm households on a long-term basis.
The price reforms of 1989 liberalized all conventional price controls, including
the interest and foreign exchange rates. The abolition of the collective farming
system along with allocation of the usufruct rights to individual farm
households was a great leap forward in the pursuit of green revolution
technology. The liberal exchange rate policies dramatically altered the income
of farm households by giving them full control over their produce and free
access to the market. The reforms greatly contributed to improving the terms of
trade (TOT) in favour of agriculture (Green and Vokes, 1997; Chapter 6, this
volume).

In sharp contrast to other four countries under study, development policies in
South Korea (herein after referred as Korea) were guided by rapid economic
growth through industrial expansion and urbanization. These policies were
considered essential for alleviating poverty as well as redressal of
socioeconomic disruptions caused by the  Korean War during the early 1950s
( Chapter 3, this volume). While pursuing such policies, Korea taxed its
agriculture sector heavily by maintaining low grain prices (using PL480
imports) during the 1950s and 1960s. However, there was a reversal in this
policy in the 1970s and Korea started subsidizing agriculture in order to achieve
domestic self-sufficiency (FAORAP, 2006). To support a large population with
small and poor farmlands, productivity-enhancing policies and infrastructure
improvement programmes were implemented, which included farm size
enlargement, development of water resources, and improvement of drainage
and irrigation systems. Korean agriculture changed dramatically in the late 1980s
due to strong international pressure to lower import barriers and thereby
forcing it to become sensitive to changing global market environments. Since
joining the WTO, Korea has made a tremendous effort to further strengthen its



188 Agricultural Transition in Asia

agriculture sector while implementing its own commitments to the WTO. Korea
also introduced direct payment programs, although it is not in complete
conformity with the Green Box measures of the Agreement on Agriculture (AoA)
(Kim and Lee, 2003; Song 2006).

1.2 Self-Sufficiency in Food Production and Commercialization of  Agriculture

Notably, the green revolution has significantly contributed to boost the production
of food crops in all the five countries during the first three decades of its
adoption. For instance, between 1961 and 1975, production of food grains
increased by more than 50% in India and Thailand, by about 50% in Vietnam,
and by 41% in Bangladesh. However, Korea was an exception with a less
impressive growth rate of 18% (Table 7.1).

The spectacular growth in the production of wheat and rice took India to near
self-sufficiency in food grains in less than a decade of green revolution (Chapter
4, this volume). In simple average growth terms, Vietnam reported the  highest
growth in food production after the sub-period 1961-75, followed by Bangladesh
and Thailand. Korea witnessed a deceleration and even negative growth in food
production during the entire period. The average annual per capita food
production in Korea declined from 249 kg per capita during 1961-1975 to 228
kg (1976-1990) and further to 156 kg (1991-2008), mainly due to the policies
that favoured conversion of land under main staple crops (paddy and barley) to
high value crops such as vegetables and fruits (Chapter 3, this volume). Though
Bangladesh also experienced a drop in per capita food production from 247 kg
(1961-1975) to 232 kg (1976-1990), it improved its status with an increase

Table 7.1 Trends in the production of food grains, 1961 to 2008

Note: [*] Figures in parentheses indicate linear trends growth rates.
Source: Estimated from FAOSTAT (www.faostat.org).

      Period Bangladesh India Korea Vietnam Thailand

1. Average annual production (Million Tonnes)

1961-75 16.27 100.85 7.59 10.02 14.31
1976-90 22.80 156.57 8.98 14.83 21.74

1991-2008 35.44 227.28 7.21 32.45 29.39

2. Average annual simple growth in food production (%) [*]

1961-75 2.54 (0.24) 3.18 (2.80) 2.57 (0.16) 1.15 (0.12) 4.58 (0.44)
1976-90 2.57 (0.61) 3.24 (4.77) 0.38 (-0.07) 4.62 (0.65) 1.71 (0.50)

1991-2008 3.37 (1.21) 1.94 (3.26) -0.60 (-0.05) 4.45 (1.31) 2.90 (0.74)

3. Average annual per-capita food production (Kg.) [*]

1961-75 247 (-2.59) 192 (0.86) 249 (-0.20) 244 (-2.47) 405 (0.98)
1976-90 232 (0.39) 212 (1.86) 228 (-4.89) 257 (5.99) 432 (1.80)

1991-2008 252 (4.12) 226 (-0.41) 156 (-2.25) 415 (11.48) 468 (7.50)
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later on to 252 kg during 1991-2008. In India, though the trend growth rates
revealed a significant growth in food production, the growth in per-capita food
production has been negative (-0.41%) between 1991 and 2008, indicating the
mismatch between growth in population and food production. Thailand could
intensify rice production in the Central Plains, leading to an increase in its rice
exports from one million tons in 1966 to 10 million tons in 2008 (Chapter 5,
this volume). Similarly, Vietnam attained food self-sufficiency by 1989 and since
then has become a leading rice exporter in the world.

However, it may be observed that much of the contribution to the growth in
food production has come from the single crop of rice, which also has been the
largest benefactor of green revolution in all the countries, except India. The
contribution of rice to the total food grains production is as high as 96% in
Korea, 95% in Bangladesh, 89% in Vietnam and 88% in Thailand. Whereas in
India, rice contributes only 56% in the total food grains production followed by
wheat at 30% (Thapa et al., 2010).

Besides benefiting from green revolution technology, the five countries also
made significant investments in R&D, infrastructure development and
extension programmes for increasing the production of commercial crops mainly
for exports. Vietnam, India and Thailand were already growing tropical cash
crops, such as rubber, tea and coffee even during the pre-war period due to the
policies followed by colonial governments (except Thailand) for boosting
export earnings. Thus, the green revolution period also coincided with the
dynamic process of commercialization of agriculture in these countries.
Nevertheless, despite conscientious efforts, the promotion of cash crops did
not result in a largescale diversification of agriculture especially in Bangladesh
and Vietnam as evident from the continued dominance of food crops (mainly
rice and wheat) in the gross cropped area in both countries (86% and 72%,
respectively)4. Whereas, India, Korea and Thailand were more successful in
crop diversification as the area under non-food/ commercial crops were
occupying about 44-47% of the gross cropped area during 2007.

1.3 Structural Changes and Contraction of the Agriculture Sector

As rural transformation theorists argue, a country’s economic growth is often
marked by a progressive decline in the share of agriculture in its gross national
wealth, as it progresses toward an industrial/capitalist economy (Lewis, 1954;
Johnston and Mellor, 1961). Given this, it may be relevant to examine whether
the story of rural transformation in the five countries conforms to this
argument, and if not, how differently have these economies behaved with
respect to growth and rural transformation?.
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In this regard, the country studies reveal that their economies have undergone
tremendous transformation over time but with a contradiction characterised by
phenomenal growth in the value of agricultural GDP along with a steady de-
cline in the relative share of agriculture sector in the GDP. In absolute terms,
the agricultural GDP increased in all these countries. The cases of Thailand and
Korea have been notable, as their agricultural GDP grew by about three times
between 1985 and 1996: from $6,150 million to $17,288 million in Thailand
and from $13,083 million to $33,220 million in Korea. However, the period
1996-2000 witnessed significant reduction in agricultural GDP in Thailand and
Korea due to the Asian financial crisis. Yet, all the countries (except Korea)
experienced significant growth in agricultural GDP in the post-crisis period.
For instance, between 2000 and 2008, Thailand’s agricultural GDP rose by
about three times from $11,073 million to $31,724 million; in Vietnam it more
than doubled from $7,648 million to $20,028 million. India’s agricultural GDP
almost doubled from $107,470 million to $202,490 million, while Bangladesh
reported a moderate increase from $12,016 million to $15,124 million. Whereas,
Korea’s agricultural GDP declined by more than 4% from $24,700 million to
$23,665 million during the period.

Thus, despite a significant increase in the absolute value of agricultural GDP,
the relative contribution of agriculture to the national GDP has been declining
in all countries, which is clearly an indication of the sectoral transformation
happening in these economies (Table 7.2).

Table 7.2 Decadal trends in sectoral contributions to GDP

Bangladesh India Korea Thailand Vietnam
1. Agriculture value added (%)

1980-89 31.5 32.0 13.4 17.4 41.6
1990-99 27.1 27.6 6.6 10.4 30.2
2000-08 21.5 20.0 3.6 10.2 22.1
% change -32.1 -37.3 -73.3 -43.2 -46.6

2. Manufacturing value added (%)
1980-89 21.2 26.0 39.5 32.5 25.9
1990-99 24.1 26.4 41.4 40.0 29.3
2000-08 26.9 27.7 37.2 43.4 39.6
% change 26.8 5.8 -6.3 32.2 54.3

3. Services value added (%)
1980-89 47.2 42.0 47.1 50.1 32.5
1990-99 48.8 45.9 52.0 49.6 40.5
2000-08 51.6 52.3 59.2 46.4 38.2
% change 9.2 24.3 25.0 -7.3 18.5

Source: World Bank, World Development Indicators, 2009 (compiled).
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The transformation has been dramatic in Korea and Vietnam as indicated by
the changing sectoral GDP contributions. For instance, the share of agriculture
in GDP in Korea declined from 13.4% to a meager 3.6% during the past three
decades with an overall contraction of 73% in the share of agriculture. If this
trend continues, Korean agriculture may soon attain the status similar to that of
agriculture in Japan and USA, where the share of agriculture in the national
GDP is hardly 2%. The decline in the share of agriculture in GDP has been
relatively slow and steady in India and Bangladesh, though the overall decline
was nearly 38% in India and 33% in Bangladesh. Thailand also experienced a
drastic decline in the share of  agriculture, from 17.4% to 10.2%, but not as
drastic as in Korea. In Vietnam also, the agriculture GDP declined by almost
half during the past three decades, though not as sharply as in Korea.

The process of sectoral transformation gathered momentum with the simultaneous
growth of the manufacturing and services sectors in all these countries, though
with inter-country variations in growth. For instance, the pace of growth of the
manufacturing sector has been very high in Korea, Thailand and Vietnam as
compared to India and Bangladesh. Interestingly, the growth of the services
sector has been quite remarkable in Korea, India and Bangladesh, which
currently contributes to 59% and 52% of the national wealth respectively.

2. Drivers and Outcomes of Agricultural Transformation

The trajectories of agricultural transformation had several far-reaching impacts
on the socio-economic as well as demographic aspects of the farm households
in all the five countries. In particular, these outcomes have impacted the
performance of agriculture sector as well as agrarian relations. The structural
changes leading to the contraction of agriculture sector have coincided with
drastic changes in the socio-economic and demographic profiles of the
households engaged in agriculture. By and large, these changes may be broadly
discussed in terms of: a) socio-economic and demographic changes and
increasing labour migrations leading to feminization of agriculture and ageing
of farming populations; b) changing agrarian relations due to fragmentation of
landholdings and land tenure; c) technological and institutional changes
relating to production technology, market access and  prices; and d) environmental
changes caused by intensive agricultural practices and the changing climates
affecting the micro environments of farming in these countries.

In what follows, we briefly examine how the socio-economic, technological
and institutional factors have influenced the process of agricultural transformation
in the five countries with some illustrations.
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2.1 Demographic and Socio-Economic Changes

2.1.1 Population Pressure and Fragmentation of Landholdings

The agricultural transformation as happened in the five countries thus brings
out an important paradox of declining prominence of agriculture as a source of
economic growth while farming continues to be the mainstay of rural
livelihoods. On the one hand, the rural population remains as high as 72% of
the population in Bangladesh and Vietnam, 70% in India and 66% in Thailand
(FAO, 2010). On the other, the population dependence on agriculture is still
very high at 63% in Vietnam, 49% in India, 46% in Bangladesh and 41% in
Thailand. This scenario suggests that the dramatic growth of the manufacturing
and service sectors has not yet been effective in creating adequate employment
opportunities for majority of the rural population. Notably, Korea is an exception
with a rural population of 37% during 2008. The farming population in Korea
fell sharply from 14.4 million or 45% of the total population in 1971 to 10.8
million or 28.3% in 1981 and 3.5 million or 7.4% in 2003. While the percentage
of farm households declined from 42% in 1970 to 7.8% in 2006, the labour
force employed in agriculture declined by about 22% from 2.55 million to
2 million between 1992 and 2002 (Song, 2006, as cited in FAORAP, 2006;
Chapter 3, this volume).

The high dependence of rural population on agriculture has led to fragmentation
of operational holdings in all countries except Korea. This process has been
further aggravated by the dwindling supply of arable land caused by land
degradation and conversion of farmland for urban land use. As a result,
currently the small and marginal holdings constitute the single largest category
of all landholdings in all five countries, which is also reflective of the larger
Asian scenario. For instance, the small and marginal holdings occupy almost
87% of the landholdings in Bangladesh, followed by Korea (85.2%), Thailand
(84.2%), Vietnam (82.2%) and India (81.8%).

Currently, the average size of farm holdings ranges from 0.57 ha in Vietnam to
0.73 ha in Bangladesh, 1.33 ha in India and 1.37 ha in Korea (FAO, 2009).
Only Thailand shows an exception with an average farm size of 3.65 ha. The
situation is much worse if per capita landholding is considered. As of 2007 the
average per capita farm land was the lowest at 0.07 ha in Bangladesh, while
other four countries had slightly larger farm size, such as 0.42 ha in Thailand,
followed by India (0.21 ha), Korea (0.18 ha) and Vietnam (0.15 ha). The
complexities of land fragmentation also exert serious pressure on the farm
management decisions particularly in a country like Vietnam where an average
farm household may have to manage 5-8 scattered farm plots (Chapter 6, this
volume).
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2.1.2 Migration and its Effects on Agriculture and Farm Families

Most Asian countries experienced high incidence of rural-urban migration due
to the lack of employment opportunities within and outside agriculture, and
low profitability of agriculture. Reportedly, about 66% of Bangladesh’s rural
migration is directed toward the main urban centers of Dhaka and Chittagong
as against hardly 10% of rural-rural and overseas migrations (Black et al. 2008:
28). Currently, the Dhaka city has about 13 million inhabitants with an annual
addition of 500,000 (UN-Habitat 2008). Sadly, migration per se, has not been
able to reduce pressure on agriculture and thereby alleviate rural poverty,
because many of the migrants end up living a miserable life in urban areas due
to their low earning capacities arising from lack of education, technical skills
and knowledge. Thus, in many instances the rural-urban migration has only
aggravated urban poverty (Rasul et al., 2004).

In Korea, agricultural transformation has been triggered by urbanization, which
induced several patterns of migrations with definite impacts on the agriculture.
During the 1980s, more than 50% of the total migrations were rural-urban
migrations attracted by better educational, medical, cultural and other living
conditions in the cities. But, rural-urban migrations declined in the 1990s with
the saturation in absorptive capacities of the cities. In turn, urban-urban
migrations increased from 51% between 1985 and 1990 to almost 74%
between 2000 and 2005, which was induced by the growing demand for
labourers from the rapidly expanding manufacturing and services sectors.
Further, Korea also faced labour shortage as about 760,000 Koreans
immigrated to the United States between 1965 and 1995 (Massey, 2003). These
two factors had resulted in huge demand for workers, a large part of which was
met through importation of labour from neighbouring countries 5 (Chapter 3,
this volume).

In Vietnam, the declining employment opportunities in agriculture had resulted
in both intra-provincial and inter-provincial labour migrations. Even during the
current decade, there was a significant fall in agricultural employment from
62% (2002) to 50% (2007). Rural-urban migration has been stimulated by the
growth of non-farm activities and industrialisation. As per the 2004-05
estimates, the total number of migrants in the country was about 10.8 million,
of whom 62% were intra-provincial migrants (Chapter 6, this volume).

Thailand exhibits three major patterns of labor migrations, which are mainly
seasonal in character. These include: a) seasonal movement of agricultural
labourers to work in the sugarcane cultivation areas; b) outmigration of rice
and maize farm workers to Bangkok or the fast growing urban centres and
industrial locations; and c) the transnational labour movements. Perhaps,
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Thailand has the slowest rate of permanent rural-urban labor migrations
(Thaiprasert, 2006; Chapter 5, this volume). Since the villages are well
connected with the urban centers, the rural households get an opportunity to
move out and engage in several income generating non-agricultural activities
including services, petty trade and light manufacturing. Besides, the remittances
that the families receive from family members or relatives working in urban
areas or abroad allow them to continue living in the rural areas engaging in
agriculture (Thaiprasert, 2006; Fonseca de, 2006; Chapter 5, this volume).

Contrary to the migration patterns as observed in other countries, the
migrations in the Indian states of Punjab and Haryana are somewhat different.
These provinces report huge influx of laborers from the poorer areas of the
neighboring states for seasonal employment at higher wages. The high rate of
agricultural growth achieved during the green revolution period improved the
living standards of even small and marginal farmers in these two states. Hence
a vast majority of the farmers have either become “farm managers” or ceased
to work on their farms. This created employment opportunities for laborers
from the neighbouring states and the situation has reached such a stage that
without outside labor, agriculture sector in Punjab and Haryana would
collapse6 (Chapter 4, this volume). However, the regions outside the green
revolution belts tell a contrasting tale of “distress” induced migration, meaning
that out-migrations are quite pervasive in the dryland regions of the country,
mostly driven by drought, poverty and lack of access to water (Agoramoorthy,
et al., 2009).

2.1.3 Feminization of Agriculture and Ageing Farm Population

Feminization of agriculture has been one of the prominent consequences of
agricultural transformation in most developing countries, though the degree of
feminization varies across countries7. Besides taking care of household chores,
women constitute 60%-80% of the agricultural labor in Asia and Africa and
about 40% in Latin America. Much of this work is statistically “invisible” in
that women often receive no payment for their contributions (World Bank, 2008).
Empirical research, including the five country studies reveal that by and large,
women have borne the brunt of agricultural transformation as they are forced
to bear the farming workload due to out-migration of the male household
members. Paradoxically, despite being socially and economically more
empowered by virtue of their physical presence in agriculture, women are
unable to negotiate the terms by confirming their increasing contributions to
the agricultural development process (Agarwal, 1994; Vepa, 2005; Kelkar, 2009;
Agarwal, 2010).
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Apparently, the share of women in agriculture has been on the rise in all countries,
except Korea, where the share of women in agriculture is hardly 9% of the total
working female population (World Bank, 2009). In Bangladesh, the number of
women in agriculture has more than doubled from 3.76 million to 7.71 million
over the last eight years (1999-2006) and the proportion of women agricultural
workers had increased to almost 68% of the total women workforce (Chapter
2, this volume). In India, about 33% of cultivators and nearly 47% of
agricultural workers are women (Vepa, 2005). In 2004-05, 65% of all women
workers and 83% of rural female workers in India were in agriculture (NSSO
2004-05). Moreover, an estimated 35% of households are de facto female-headed
caused by death of the husband, marital breakdown, or male out-migrations
(Rawal 2008; Agarwal, 2010). While the share of women workers in
agriculture is about 61% in Vietnam, in Thailand, it is relatively less at 44%, as
most operations related to rice cultivation are carried out by farm machines
(Chapter 5, this volume).

Increasing rural-urban migration of youngsters also exerts pressure on the
elderly to bear the burden of farm management. This trend has been growing in
most of Asia and is more acute in Korea and Thailand compared to others. For
instance, in Korea, the share of rural population of above 65 years increased by
almost three times from 3.7% to 10.4% between 1960 and 2008, while
Thailand reported a two-fold increase from 3.2% to 7.4% during the same
period. These countries also witnessed significant decline in the population of
children (0-14 years) due to wider adoption of various population control
measures. Besides, the predominance of rural population ranging 66%-72% in
these countries (except Korea) suggests that a higher number of elderly would
congest the rural living and agricultural spaces in the years to come.

2.2 Technological and Institutional Changes

By and large, green revolution technologies have enabled the Asian farmers
achieve high levels of productivity, though there are apprehensions about the
scale neutrality of these technologies. In the case of rice, which has been the
major benefactor of green revolution, Korea achieved the highest yield levels in
the range of 4.0-4.8 tons per ha over the last five decades (1961-2008). While
Vietnam reported the next highest yield in the range of 1.92-4.8 tons per ha,
Bangladesh achieved an increase in productivity from 1.68 tons per ha during 1961-
68 to 3.71 tons per ha during 2001-08. India and Thailand had similar patterns with
relatively lower levels of rice productivity in the range of 1.48 tons to 3.1 tons per
ha and 1.78 tons to 2.82 tons per ha, respectively, during the same period.

Besides increase in productivity, the technological developments resulted in
increased adoption of HYVs along with large-scale mechanization of farming
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operations in all countries. Incidentally, these two developments enabled these
countries to overcome the constraints posed by labor shortage to a large extent
as in the case of Bangladesh and Thailand, as well as intensification and
commercialisation of farming activities more in the case of Korea, India and
Thailand. With the exception of Bangladesh, commercialization of agriculture
has enabled these countries to make significant gains from increased
agricultural exports over time (Table 7.3).

As evident from Table 7.3, there was significant increase in agricultural
exports in all countries during the last two decades, though there was a drop in
exports between 1995 and 2001 due to the economic downturn caused by the
1997 financial crisis. The remarkable growth in agricultural exports especially
since 2001 might be ascribed to the economic liberalisation and trade reform
policies adopted by these countries following their entry into the WTO. The
growth in agricultural exports has been quite high, particularly in Thailand and
India as compared to Vietnam, Korea and Bangladesh8.

Nevertheless, there is no conclusive evidence to support that smallholder
farmers in these countries are benefiting from the surge in exports. On the other,
the trends in trade of food and food products in these countries tell a different
story. All the countries have experienced significant decline in the exports of
food and food products, with unfavourable balance of trade (BOT) in the food
sector especially in the case of Bangladesh and Korea (Table 7.4). Thus, it
becomes evident that the export growth as observed was primarily driven by
the rise in export of non-food agricultural products.

Bangladesh experienced increasing food imports against stagnation in the share
of food exports and it remains highly vulnerable to serious food as well as
financial crises especially at times of shortage of food supply in the
international market as it happened during the recent financial crisis. Korea
faces similar situation with its food exports shrinking to hardly 1% of the total

Table 7.3 Trends in Agricultural Exports, 1990 to 2007 (Million US Dollars)

Year Bangladesh India Korea Thailand Vietnam

1990 160 3075 1145 5388 737
1995 130 5494 1651 9022 1677
2000 99 4950 1533 7275 2299
2001 94 5234 1600 7423 2025
2002 100 5522 1677 8145 2116
2004 114 7058 2135 12030 3328
2006 268 11258 2361 15072 4288
2007 340 16748 2587 17904 5637

Source: FAOSTAT (estimated).
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merchandise exports in the last few years. India’s food crop exports are lower
than the exports of Vietnam and Thailand and in all the three, the share of food
exports in the total merchandise exports had declined considerably during the
last 10 years.

Table 7.4 The relative share of food and food products
in the total merchandise trade (%)

Bangladesh India Korea Thailand Vietnam
Exports Imports Exports Imports Exports Imports Exports Imports Exports Imports

1997 10.1 17.3 17.8 5.6 2.2 5.9 18.5 4.8 30.2 5.0
1998 8.4 16.9 17.2 8.9 2.1 6.4 18.2 5.6 30.8 5.1
1999 7.2 15.3 14.5 7.2 2.0 5.7 17.1 5.0 28.4 5.9
2000 7.6 16.5 12.8 4.7 1.6 4.9 14.4 4.4 25.3 5.2
2001 6.1 17.4 13.3 5.8 1.7 5.7 15.4 5.1 26.7 6.3
2002 6.8 14.6 12.7 5.9 1.5 6.0 14.6 5.1 25.4 6.2
2003 5.8 19.2 11.1 5.9 1.4 5.6 14.2 5.0 22.9 6.3
2004 6.2 15.6 10.4 4.7 1.2 5.0 12.9 4.5 20.7 6.0
2005 6.2 13.9 8.6 3.7 1.1 4.4 11.6 3.9 20.2 6.4
2006 5.9 16.7 9.2 3.0 0.9 4.2 11.3 4.2 19.3 6.3
2007 6.5 22.5 9.9 3.4 0.9 4.4 13.5 4.9 19.5 6.4

Source: FAOSTAT (estimated).

2.2.1 Adoption of Biotechnology

It is widely held that Asian agriculture in particular, is underway of tremendous
transformation with the emergence and gradual infusion of the genetically
modified (GM) technology. The GM technology, also known as the second
green revolution or gene revolution, is considered to have significant
implications for the future of smallholder agriculture. It is hoped that the wider
adoption of GM technology would enable the poor Asian economies achieve
tremendous progress in the production of GM foods and thereby mitigate the
risks of food insecurity, malnutrition and abject poverty.

Nevertheless, the adoption of GM crops so far has been very limited in the five
countries due to the growing concerns about the potential and yet unknown
adverse social and environmental impacts of the GM technology. Among the
countries, Bangladesh is yet to establish R&D systems and institutional
mechanisms for regulating GM technology and so far no GM crop has been
approved for commercial cultivation (Chapter 2, this volume). Despite the
much-reported success achieved by Bt cotton, India has been following a very
cautious approach in promoting the Bt crops. While the country has made a
significant progress in the adoption of Bt cotton with a marked expansion to
over 9 million ha by 2008 (Viswanathan and Lalitha, 2010; Chaudhary and
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Gaur, 2010), the Government of India has stalled the process of commercial
release of Bt Brinjal due to the growing concerns about its environmental as
well as health-related effects (Chapter 4, this volume).

Thailand has been promoting several of the GM crops, such as Bt cotton, Bt
Corn, roundup ready Soybean, Bt Maize and GM Papaya, owing to the
vigorous marketing strategies adopted by the multinational seed company,
Monsanto. However, promotion of the GM crops has been strongly opposed by
both national (headed by Biothai) and international (headed by Greenpeace
Thailand) civil societies (Chapter 5, this volume). Like in Thailand, GM
technologies are making significant inroads in Vietnamese agriculture as well,
as the country has developed GM crops, mainly rice, cassava, maize and
soybean, livestock feed and fish, namely, tilapia. However, the wide-scale
promotion of GM technology in Vietnam is reportedly constrained by the
absence of policy support and regulatory environments (Chapter 6, this
volume) as in the case of Bangladesh and India. Korea has adopted policies
favouring the promotion of GM technology in order to meet the growing
domestic demand for foods and feed. In this regard, provision of related laws
and regulations has been made to enable the consumers to make an informed
choice. As of December 2008, the Korea Food and Drug Administration (KFDA)
had approved 54 varieties of GM crops. The regulations, promulgated by the
Food Sanitation Act, require all GM foods to clearly declare their health
implications (Hae-Yeong et al., 2010).

3. Challenges Facing Smallholder Agriculture in Asia

The country studies reveal that the smallholder agriculture sector in Asia will
face several challenges in order to make the sector more sustainable and r
esponsive in the emerging global context. The potential threat of climatic change
will exert further pressure on these economies to strive for more sustainable ways
of farming in the future. The studies reveal that green revolution had only
benefited a handful of food crops and resource endowed regions, and those
segments of farmers who have been favorably placed with access to resources,
technology and support systems. It could not provide much benefit to the
millions of small farmers in the marginal regions, characterized by rough
topography, and complex, rainfed agriculture (WCED, 1987). Moreover,
agricultural growth in those regions which adopted the GR technologies has
become saturated in terms of stagnant yield levels (for example Korea and
Thailand), along with increasing problems of depletion and degradation natural
resources (India, Bangladesh) besides intensive use of energy, fertilizer and
pesticides (Korea and Vietnam).
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In fact, the critical challenges confronting Asian agriculture are multi-
dimensional and involve almost all aspects of farm economies right from
organisation of production in the farms to marketing or trade of the farm
produce at the end of the supply chain. Nevertheless, for the sake of analysis,
we classify these challenges into four, viz., a) socio-economic challenges, b)
challenges of dwindling state/ institutional support and trade reforms; c)
Biotechnology and environmental challenges; and d) climate change and food
security related challenges. In what follows, we discuss some of these
challenges and their implications on the agriculture sectors in these countries.

3.1 Socio-Economic challenges

3.1.1 Fragmentation of holdings and incidence of landlessness

The dwindling share of agriculture in GDP along with the increasing
demographic pressure on land seems to be one of the major challenges
affecting the prospects of smallholder agriculture in most of Asia, especially,
India, Bangladesh and Vietnam. The absence of adequate alternative
employment opportunities has aggravated the situation through further
sub-division and fragmentation of landholdings. Though all the countries have
implemented several programmes to address this issue through creation of
employment opportunities in rural farm/ non-farm sectors and industries, the
achievements have been tardy. However, Korea and Vietnam are exceptions as
land consolidation programmes have received significant attention by the
governments resulting in an increase in operational farm size.

The real challenge of fragmentation arises from the fact that smaller or
fragmented farms face diseconomies of scale with increase in production and
farm management costs, thereby jeopardizing the prospect of farming as an
economically viable enterprise. Moreover, when farms get smaller, policies for
keeping a threshold level of farm size alone would not be sufficient to meet
even the minimum basic needs of the farmers. The fragmentation of landholdings
is thus detrimental to the success of smallholder agriculture as it undermines
the competitive capacity of small farmers (Niroula and Thapa, 2007).

Alongside the increasing fragmentation of farm holdings, all countries except
Korea are currently facing a major social problem with the growing incidence
of rural landlessness. Admittedly, the country studies hardly appreciate this
critical aspect of agriculture in the Asian context. The incidence of landlessness
has been on the rise in Bangladesh, India, Vietnam and Thailand. The Agriculture
Census of Bangladesh reveals that about 4.5 million households (15.63%) were
completely landless in the country during 2008, of which 73% (3.26 million)
lived in rural areas and the rest (27%, ie 1.22 million) in the urban areas (BBS,
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2008). In fact, this figure of landless households in Bangladesh is significantly
above that reported by Asaduzzaman (Chapter 2, this volume) at 10% for the
period 2005. Landlessness has been caused by a variety of reasons, such as loss
of property either induced by poverty or climate induced natural disasters, like
recurring floods, cyclones and river bank erosions; or even by the increasing
land-grab activities (Rahman and Manprasert, 2006).

The incidence of landlessness is also acute in India as revealed by a recent
study based on the household level data of the NSSO. Accordingly, more than
40% of the households in rural India do not own land and the inequality in land
ownership became worse between the 48th (1992) and 59th (2003-04) NSS
rounds9 (Rawal, 2008). Vietnam reported a fourfold increase in landless
households from 1.15% in 1994 to 4.05% in 2006 (Chapter 6, this volume).
The severity of landlessness has turned astonishingly high in the Mekong River
Delta, where the proportion of landless increased from 17% in 1993 to 29% in
2002. Landlesness has been caused by increasing urbanization and
industrialisation as well as sale of land due to increased outmigration (Tanh et

al., 2008).

Though Thailand has a reasonably high average landholding size of 3.65 ha at
the national level, more than 30% of the households own farm lands below 1.6
ha (Phrek, 2010, Chapter 5). While the market driven agriculture has pushed
thousands of farmers out of their land, rising costs of farm inputs, such as
pesticides and fertilizers, and depressed prices have pushed them into
long-term indebtedness10. Many used their land as collateral for borrowing and
have subsequently lost it as they were unable to repay the loans. A study by the
Land Development Department disclosed that market mechanisms played a
vital role in the landlessness of farmers in Thailand. More than one million
farmers are landless, with an increase of 4.05% per annum. Thus, the growing
incidence of landlessness in all these countries is a major cause for concern, as
a vast section of the rural households are becoming marginalised and deprived
of the credit facilities and state supports as they lose the collateral with the loss
of land ownership. In Vietnam in particular, such problematic access to credit
by the landless poor has been reported to be jeopardising the country’s
anti-poverty programmes (Ravallion and Van de Walle, 2008).

3.1.2 Feminization and Ageing of farm households

As observed, the increasing rural-urban migration poses a serious dilemma for
agriculture in Asia by which, increasing proportions of women and the elderly
are left behind in the rural areas to manage the farms. Interestingly, the process
of migration triggers three simultaneous developments in the rural areas. The
first such development is the increasing withdrawal of younger generations
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from agriculture who get attracted to the urban centres for jobs. Even a limited
success of this process creates ripples in the rural landscapes in a significant
manner leading to a dramatic change in the aspirations of the youth who seek a
way out of agriculture irrespective of its success. In fact, the increasing
feminization of agriculture and the growing proportion of elderly in the farming
populations are the outcomes of the adult male outmigration.

The paradox is that the increasing rural-urban migrations particularly of the
poor households do not contribute much to alleviate their poverty. For instance,
the poverty estimates from Bangladesh show that though rural poverty had
decreased by 2% (from 55% to 53%), the urban poverty increased by 8% from
29% to 37% between 1996 and 2004 (Herrman and David, 2009). Thus, the
rural-urban migration of households becomes tantamount to simply relocation
of poverty, as a large segment of the rural migrants end up with low net-return
migration as they are unable to bear the costs of cross-border movements, which
eventually drives them into the poverty trap (Mendola, 2008).

Feminization of agriculture poses several operational level issues as it
interfaces with the existing organization and relations of production in agriculture.
First, compared to men, women have much poorer access to, and control and
ownership of land and other productive assets. They also have inadequate
access to services, such as training, extension and credit11. Farm technologies
are often designed to suit the physical constructs of male workers and, thus,
female workers lack appropriate technologies conducive for them. Gender wage
disparity is yet another major issue in the context of the Asian economies12.
Since women play a significant role in agriculture and related activities, it
becomes essential to explore ways and means to enhance their productivity
besides adequately rewarding them for their contributions. It also calls for
reforms and improvements in policy, institutional and technological arenas to
enable women to tap their full production potential.

At the same time, it is also likely that feminization of agriculture might be a
temporary phenomenon in the process of agricultural transformation. Currently
women bear the brunt of male out-migration and their movement is restricted
by social/cultural ethos and family obligations to take care of their children.
However, it may also happen that women get strongly involved in the
migration process (and thus exit agriculture) in the future mostly due to the
increasing compulsions to earn better incomes to get rid of poverty. Likewise,
gradual removal of the social/cultural barriers and improvements in their
capabilities might also induce women to move out of their villages in search of
employment opportunities (as already reported from Korea and other
developed countries), thereby substantially reducing the availability of
agricultural labor in the rural areas. While farmers already confront with labor
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shortage particularly during the peak season, the migration of able-bodied
women would further worsen the situation. Institutions and national policies
will have to be tailored to address such emerging challenges.

Similarly, the increasing proportion of elderly in the farming population,
including farm workers is also a major challenge. Reportedly, the dominance
of aged farmers and farm laborers has affected the growth of agriculture sector
with serious symptoms of “growth fatigue” in Korea, where almost 50% of
total farmers were 60 years and above (Kim and Lee, 2003). India and
Bangladesh also show high levels of work participation rates among the
elderly (60+ years) in the rural areas, which is as high as 55% in both the
countries13 (Rajan, 2009). In Vietnam, significant shares of male and female
elderly in the Red River Delta (approximately 42% of men and 41% of women)
were economically active (Friedman, et al., 2003). In Thailand, elderly in the
rural areas face problems caused by the out-migration of children more than
their urban counterparts, reflecting the vulnerability of elderly in the villages
(Knodel and Chayovan 2009). As regards the elderly participation in agriculture,
the very limited micro level evidences from Thailand indicate that almost 40%
of the elderly work in agriculture (Darawuthimaprakorn and Punpuing, 2010)
while a larger segment (57%) did not own any land for agriculture (Choolert,
2008).

Thus, the eventualities of growing presence of women and elderly in agriculture
coupled with uneconomical size of landholdings point to the imminent agrarian
crisis looming large in most part of Asia, which is a major challenge to
sustainability of smallholder agriculture.

3.2. Challenges of dwindling state support and trade reforms

Though a pro-poor centric rural transformation is highly desirable to sustain
the dynamism of Asian smallholder agriculture, it is severely constrained by a
host of technological, policy and institutional factors, besides the
socio-economic challenges as discussed. There are several contradictions that
merit attention. First of all, a large part of the farm production systems have
been governed by technology, policies and institutional support regimes devel-
oped during the early phase of green revolution, which are either dormant or
less relevant in the current context of trade reforms. Economic liberalization
programmes and the emergence of WTO have further aggravated the crisis in
majority of these economies, as they became hard-pressed by the explicit
retreat of the state from investment in agriculture and infrastructure sectors14.
This decline in attention to agriculture is all the more worrying as it happened
in the face of rising rural poverty in Asia15 (World Bank, 2008). To a large
extent, the new trade policies and reforms underline the primacy of market
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forces and increasingly turn out to be detrimental for many of the developing
countries, in particular weakening their agrarian economies leading to severe
agrarian crisis and uncertain livelihoods (Deshingkar and Start, 2003;
Binswanger and Deininger, 1997).

Interestingly, the proponents of trade liberalisation claim that tariff reductions
will benefit the developing, especially Asian countries by enhancing the
market access to their agricultural products. However, these arguments are highly
contested and need detailed empirical investigations at disaggregate levels to
prove: “which countries, what type of farm products/product groups and which
segment of the vast smallholder sector would benefit from such tariff reduction
policies”. Preliminary evidence suggests that there are obstacles to export-led
agricultural growth in most countries, which include: a) rising production costs
due to increasing wage rates and costs of water and fertilizers; b) persistent
trade barriers, especially, technical barriers to trade (TBT) and new barriers as
those linked to intellectual property rights (IPRs), animal welfare and others
related to sanitary and phyto-sanitary (SPS) measures; and c) inertia and
inflexibility of subsistence-oriented production systems typical of many
farming communities (FAORAP, 2009: 15).

In particular, the tariff reduction commitments under the WTO system might
increase the vulnerability of the smallholder sectors in these economies by
creating newer threats to agriculture arising from cheaper imports, thus
adversely affecting prices and their farm incomes. Though countries such as
Vietnam and India have been somewhat successful in terms of accessing the
international markets under the liberalised tariff regime, a large segment of
their exports constitute commercial crops, such as coffee, rubber, tea and
pepper, the prices of which are highly vulnerable to price fluctuations in the
international markets. Similarly, though Thailand and Vietnam have shown
tremendous growth in the export of fresh fruits and vegetables (FFV) in recent
years, their export prospects are affected by various constraints. For instance,
in Thailand, FFV production and exports confront problems such as inefficiencies
in post-harvest activities and improper use of agrochemicals that impact food
safety, environment, and occupational health and safety. Further, Thailand’s
FFV exports face stringent food safety and quality requirements from foreign
markets, especially the EU regulations concerning MRLs16 (Wannamolee, 2008;
GTZ, 2008). The story of Vietnam is also no different in this regard. Though its
FFV exports have increased almost four fold from $ 285.26 million in 2000 to
$ 1017.8 million in 2007, it lost its largest export market in China due to growing
competition from Thailand and other countries within the Asian region17. A
serious challenge both Thailand and Vietnam might face with the large-scale
commercial adoption of FFV crops is the problem caused by pests and diseases
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leading to enormous crop damage and the problem of pesticide residues finally
affecting the trade18.

It is also relevant to note that the emerging trends of new bilateral and
multilateral free trade or regional trade agreements (FTA/ RTAs) within the
Asian region as well as other regions, such as the EU might affect the comparative
and competitive advantages historically enjoyed by a particular country in the
production and export of agricultural products.

3.3. Biotechnology and Environmental Challenges

There is no denying of the fact that the sustainability of world agriculture is
increasingly facing three major threats, viz., food security, energy security and
environmental security. By and large, these threats have been caused by the
unscrupulous agriculture practices followed by the countries over the past five
decades or so. Even the gains of self-sufficiency in food production and the
growth of commercialization of agriculture have been achieved by these
countries under a high input and energy intensive production process with
serious implications for environment and human health. However, it is now
widely realized that such an agriculture development process is no longer
viable with the growing problems of over-exploitation of natural resources as
well as increasing degradation of farm lands caused by over-use of agro-chemicals
and pesticides/insecticides as already reported from India, Korea, Thailand and
Vietnam. Many studies from the Asian region also bring out the paradox of
saturation in yields of crops, especially rice, which has been the single-largest
benefactor of the green revolution technology19.

In this regard, a common belief is that the promotion of genetically modified
(GM) food and non-food crops would help overcome the three insecurities in
the world agriculture. Incidentally, more and more lands are also being
allocated especially in the Asian countries for producing GM crops, which is
going hand in hand with increase in production of biofuels (fossil fuels) by
growing cereals, sugar, oilseeds and vegetable oils. Unfortunately, little is known
about the risks of growing more and more GM crops, including biofuel crops,
since there has been relatively little biosafety research on their health,
environmental and socio-economic effects (UNESCAP, 2009). The complexities
in the adoption of GM crops20 are also a matter of serious debate needing more
case studies specific to crops across countries, especially Thailand, India and
Vietnam, which have already adopted these crops. Arguably, the biggest
challenge posed by GM technology is that unlike green revolution, the R&D
and technological innovations in the context of applied biotechnology revolution
is largely owned, exploited and motivated by the multinational private/
corporate sector companies (Lipton, 2010). Surprisingly, none of these
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countries have created strong regulatory systems and institutional capabilities,
especially rural institutions for facilitating a careful choice of GM crops among
resource-poor smallholders (Tripp, 2009).

It is already reported that the expansion of GM crops along with an increase in
area under biofuel crops in some of these countries is underpinning the prices
of feedstock commodities, animal feeds and livestock products. As a
consequence, the food security of poor households has eroded and the cost of
food imports has escalated for developing, food-deficit countries. Though there
are claims that farmers benefit from higher prices and farm incomes and the
rural households gain from opportunities derived from cheaper fuels, the
extent of these benefits is still unclear, needing more empirical investigations
in the Asian context in particular. There is, for example, little consistent
evidence of higher yields emerging from biofuel crops.

It is well known that hunger and food insecurity have much deeper and more
complex roots than mere crop yields (Pereira, 2008). Crop varieties and
management systems developed by even the most sophisticated new technologies
will have little impact on improving food security in developing countries
unless they are effectively taken up by farmers on a sustained, long-term basis
(Tripp, 2001). Currently, most GM crops are grown as high-priced animal
feedstock to supply rich nations with meat, rather than to meet the immediate
food security needs of local households. Poor and subsistence farmers will be
reluctant to gamble on GM crops given the higher upfront cost of GM seeds
(James, 2007). Moreover, yield enhancement for the poor man’s staples
(including white maize) remains largely neglected in transgenics research
(Lipton, 2010). Given this, most of the Asian regions which grow GM crops
and biofuels will have to face the institutional and scientific challenge as raised
by Lipton that: “Can transgenics serve poverty reduction goals, complementing
conventional plant breeding and non-crop science to focus on yield enhancement
and robustness for main staples in rainfed areas?” (Lipton, 2010: 8).

3.4. Climate Change and Food Security Challenges

The future prospects of smallholder agriculture in Asia are highly threatened
by the climate change and food security challenges. Changes in average
temperatures, shifting patterns of precipitation and changes in the frequency
and intensity of extreme weather events can impact agriculture in many ways
that are unpredictable (Fraiture et al., 2010). For certain, it seems likely that
water availability for agriculture as well as other uses, including drinking and
ecosystem services, will be considerably reduced in semi-arid and arid areas,
thus severely affecting the food security and livelihoods of rural households.
The impacts of climate change may be in terms of prolonged dry spells or
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prolonged or reduced monsoon seasons or even dramatic increases in rainfall
in the wettest months. These extreme climatic events will have potential
adverse consequences on land use and land cover changes in most of the Asian
and African regions, ultimately impacting people’s food security and
livelihood (Gordon, et al., 2010; Hoanh et al., 2003; Snidvongs et al., 2003).
Apparently, the adverse impacts will be most striking for these countries
because of their geographical and climatic conditions along with high
dependence on natural resources with a limited capacity to adapt to changing
climate (OECD, 2003).

Unfortunately, the country studies prominently lack analysis about the specific
impacts of climate change on the smallholder agriculture, food security and
livelihoods. In fact, the adversities of climate change events, such as sea-level
rise would be much more for Bangladesh as about 32% of the total land area is
in the coastal zone with about 29% of the total population living in coastal
areas (Bala and Hossain, 2010). More than 35% of arable farm lands in the
coastal areas are affected by varying degrees of salinity, and are kept fallow in
dry season (Karim, et al, 1990). Moreover, more than 60% of Bangladesh’s
land is six meters below sea level, of which a large part is vulnerable to regular
flooding (Mirza, 2002). Thus, the anticipated climate change impacts along
and the frequent natural calamities coupled with the weak status of agriculture
will have serious implications for the country’s food security21.

As in the case of Bangladesh, the climate change effects are reported to be
much more severe in Vietnam in terms of increase in temperature, sea level
rise, frequent and intense rainfall causing floods in some regions even as other
regions reel under drought. Though with limitations of micro-levels evidence
about the specific impacts, Chung and Dang (Chapter 6, this volume) provide
useful insights into the important sectors, regions as well as communities which
are highly vulnerable to climate change impacts in Vietnam22.

Nevertheless, it may be observed that there is hardly any mention in the
country studies from India, Korea and Thailand about the challenges posed by
climate change on the agriculture sector, despite their admission that agriculture
growth faces several challenges, including environmental degradation caused
by intensive use of farm inputs, especially in Korea23(OECD, 2008). Thus, it is
clear that there are ostensible gaps in knowledge regarding the effects of
climate change on the farming sector as well as the adaptation/mitigation
strategies being pursued by small farmers in these countries in particular.

In fact, threats from climate change are a double-edged sword for most parts of
Asia, where agriculture is the mainstay and rice production the dominant
agricultural activity. This raises two important challenges. Firstly, being the
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single largest source of GHG emissions24, the entire agriculture sector in these
countries will have to be reoriented through climate risk adaptive cropping
systems and practices that will play a significant role in reducing the emission
levels. For instance, aggregate level trends reveal that though there have been
some reductions, agricultural methane emissions (CH4) still continue to
contribute about 76% of the GHG emissions in Thailand, followed by
Bangladesh (69%), Vietnam (67%) and India (65%) during 2005. However,
Korea is an exception to this trend as the share of agricultural methane
emissions has been moderate and had declined from 38% in 1990 to 31% in
2005 due to the drastic decline in area under paddy as well as the emission
reduction commitments followed by the country. The second challenge arises
from the fact that the predominance of rice cultivation in these countries
accounts for 30%-50% of the methane emissions, along with emissions caused
by other farming related activities, such as manure handling, ruminant
livestock production, burning of crop residues/ biomass, slash and burn
agriculture practices, etc (Wreford and Moran, 2009; Golub et al., 2009). It has
been reported that seasonal methane emissions from rice cultivation were 49
kg/ha and 45 kg/ha in Thailand and India, respectively, while being as high as
367 kg/ha in Korea due to the intensive use of energy, agro-chemicals and
irrigation (Malla, 2008).

The above two challenges raise concerns about the potential GHG emissions
by land-based activities in agriculture, forestry and livestock, which account
for a large proportion of GHG emissions in Asian countries. In this regard,
it may be observed in view of the recommendations made in the World
Development Report (WB, 2008) that adjustment to climate change requires
new production patterns, adopting inputs with increased resistance to heat shocks
and drought and making wider use of intensive agro-ecology techniques (e.g.
conservation agriculture). However, it cautions that smallholders may be
unable to adjust to these environmental threats due to lack of sufficient human,
social, financial resources and information. Notably, “ensuring that smallholders
benefit from adaptation and mitigation programmes is the key for attaining
equity and justice in tackling climate change”. Effective community
participation and inclusion of the most vulnerable groups in the consultative
process and development of adaptation strategies will be needed to ensure that
adaptation programmes do not bypass the poorest households, the ones most
vulnerable to climate risks (WB, 2008).

The above discussion on the major challenges facing the smallholder sectors in
the five countries in particular may be summarized as shown in Table 7.5.
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4. Future of Smallholder agriculture in Asia: Toward a New Research

    Agenda

A larger issue that crops up from the country studies as well as other literature
on Asian agricultural transformation is whether it is possible to sustain the
smallholder dynamism, which has been quite instrumental in driving
agricultural growth in Asia in the green revolution era25. The issue of
sustainability of smallholder agriculture has much more relevance in the larger
Asian context in view of the serious challenges as brought about by the country
studies as discussed. Given this, this section focuses on some of the critical
issues that should form the basis for drawing the future research agenda as well
as policy formulations and institutional interventions for smoothening the
process of the “next agricultural transformation in Asia”.

1. The country studies provide the broad patterns of rural-urban migrations
based on aggregate level data. A large number of rural-urban migrations,
which are either permanent or temporary, are driven by a variety of factors,
especially, agrarian distress as well as extreme climatic events as observed
in India and Bangladesh. Given this, it is important to determine: (i) the
extent and magnitude of labor shortages caused by such migrations; (ii) the
different adjustment mechanisms, including the change in cropping
systems and farming methods, being adopted by the smallholders to
overcome such labour shortages; (iii) the impact of migrations on
sustaining rural livelihoods in terms of remittances vis a vis income from
agriculture; and (iv) whether there are any interventions in terms of
policies or programmes to check the unintended migrations, and if so how
successful they tend to be?

2. Though there is a clear indication as regards the increasing incidence of
landlessness in these countries, it needs to be understood: (i) whether
landlessness is caused by unforeseen contingencies, such as natural
hazards or by distress induced factors or even land abandonment as caused
by the adverse effects of urbanization and industrial pollutions; and (ii)
what are the coping strategies adopted by the landless households to
overcome the problems, and whether these strategies have been compensating
enough in terms of income gains and betterment of livelihoods?

3.   As evident, the future strength and dynamism of agriculture in most Asian
economies will be severely undermined by the large scale exit of younger
generations from farming and related operations. Given this, there is a critical
need for revisiting this issue for a clear understanding about: (i) the
perspectives of youth on this issue; (ii) the localized policy responses and
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interventions made by the state and other development agencies to address
this issue; and (iii) in the absence of any interventions, creation of what
type of incentive structures and profitable farm enterprise opportunities
would help prevent such large-scale exodus of youngsters from agriculture?
It may also be important to undertake critical studies on specific interventions
made by countries or regions with reasonable amount of success and their
potential for replicability in other countries or regions.

4. It has been widely recognized that rural women perform multiple tasks in
agricultural sub-sectors such as fisheries and livestock in particular, though
their control over the economic proceeds of these sectors is negligible. Given
the diverse roles played by women within the broader agriculture sector, it
is important to engage into detailed investigations on the micro-level
implications of feminization of agriculture and its effect on the welfare and
livelihoods of women across countries within the Asian region. Particularly,
it would be sensible to: (i) understand the status of women with respect to
access to farm lands, technology, other assets, including livestock and credit;
and (ii) analyze the effect of such property rights on the performance of
farming systems and their livelihoods. There are also critical gaps in
knowledge regarding the larger welfare implications of interventions, such
as the Micro Finance Institutions (MFIs) on rural women as in the case of
Bangladesh or micro credit/women self help groups (WSHGs) as in the
case of India.

5. The increasing double coincidence of feminization and ageing of farming
population needs careful analysis with regard to the various management
challenges faced by women and elderly in farm management operations,
including decision-making on farms, promotion of environment-health
friendly practices and technologies; improved pricing, better wages and
marketing practices. A critical aspect of research on these issues should be
development of gender and elderly specific technological innovations and
institutional support mechanisms so as to have sustainable impact on
farming and livelihoods.

 6. The smallholder sector, which has been a major driving force behind rural
transformations the world over, including Asia, will continue to hold sway
in the future as well. This is evident from the resilience it has shown while
adapting to the changing times and facing new challenges. However, it is
still unclear whether there are some dynamic and successful models of
smallholder resilience in these countries that can be adapted in the wider
context of the region.
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7. A closely related thematic area that needs detailed research is the extent of
rural livelihood diversification in these countries. It is a fact that non-
viable farm structures often induce smallholders to resort to “pluriactivism”
by integrating farm production with other livelihood activities such as
fisheries, livestock and poultry. It is important to understand how diverse
and successful are smallholder systems in these countries especially in the
context of global market integration. This could be an important area for
research- based policy interventions given the diversity and strength of
Asian smallholders as producers and exporters of agricultural products
(especially rice and other food products) as well as drivers of political
development process in sharp contrast to the smallholders in much of
Africa and Latin America.

8. Critical studies are also important to understand the multifunctionality of
agriculture and its significance in protecting the rural livelihoods in Asia
under the WTO framework. While little is known about the multifunctional
dimensions of agriculture in these countries, instances from the EU as well
as Japan and Korea26 demonstrate that Asian countries can protect their
smallholder sectors in view of the multifunctional roles played by
agriculture in enriching the livelihoods. The multifunctionality of
agriculture invariably includes the cultural roles as well as the ecosystem
services provided by the rice production systems in Asia, the disintegration
of which could turn out to be detrimental for livelihoods of millions of
rural households, including ethnic communities. Fresh research in this
direction would be imperative to showcase the importance of protecting
the Asian rice farmer and uphold the cultural and social significance
attached to rice production in historic perspective.

9. The country papers provide very little analysis on the agricultural value
chain, specifically with reference to smallholders’ participation in the chain,
reflecting a paucity of research on this theme. It would be worthwhile to
undertake a region-wide research on participation of smallholders as major
stakeholders in the value chain of agricultural commodities, including fruits
and vegetables and organic and certified farm products as is gaining
popularity in Thailand in particular. Empirical research on this thematic
area could also be in terms of case studies of innovative smallholder
participation in production and marketing of specific farm products.

10. The next issue of critical importance for research is to launch a real time
analysis of the impacts of trade liberalization (changing tariff reduction
regimes) on different segments of smallholders in these countries as
determined by resource endowments and product profiles, including trade
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in food products. The assumption that liberalisation and trade reforms
benefit smallholder farmers in Asia stands highly contested and needs
further empirical investigations at more disaggregate levels as regards which
countries, what type of farm products/ product groups and which segment
of the vast smallholder sector benefits from these reforms and policies.
A related issue is to understand the long-term implications on food security
at regional levels when countries (for instance, Thailand and Vietnam) try
to increase their share in exports of food products as guided by the
macro-level policies.

11. Research is needed to determine in what ways the applied biotechnology in
food and commercial crop production could be more focused towards the
small and marginal farmers, especially in regions with poor resource
endowments. It also needs to be studied how public sector research
institutions can take a lead in the promotion of GM technology and
associated support systems, viz., from seed provision to product
marketing. This should involve crop and region specific research on the
impact of GM and biofuel crops and technologies on yield, food security,
pest/ disease control, profitability and farmer returns and trade. It may be
observed that at present, much of the research in this regard remains highly
localized in terms of crop/ product studies, and is mainly limited to
small-scale trials by seed companies, etc.

12. It is equally important to understand: a) how the smallholders in resource
scarce endowments get attracted to such technologies, the information,
R&D, technological, financial and other institutional support systems
available, etc; and b) whether transgenic technologies make any
significant impact on poverty reduction and socio-economic advancement
of smallholders. The need for more indepth research on the impact of
transgenics stems from the fact some parts of India which have adopted Bt
cotton since its introduction in 2001 are in the throes of serious agrarian
crisis leading to farmers’ suicides27.

13. As is evident from the country studies, threats from various climate change
induced events will have serious repercussions on the smallholder sector.
There is an urgent need for undertaking an in-depth research on this for a
better understanding of the micro-level impacts of climate change on
smallholder communities under diverse conditions. There exists critical
knowledge/ information gaps about the multiple risks and hazards caused
by climate change for which these countries will have to commit
substantial amount of investments in terms of establishing scientific and
R&D institutions and rural information generating systems. The greatest
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challenge is to evolve mechanisms or institutional processes as well as
financial support systems in order to build capacity among the smallholders
to adapt to farming systems/ agro-management practices that fall within
the confines of the global climate change mitigation strategies. Given this,
these countries in particular should develop ways to engage into various
collaborative research and action plans focusing on climate change,
technology development programmes and sharing of innovations; current
and new adaptation and mitigation strategies, and their effects on the
farming sector.

14. It is also imperative to initiate multilateral research with strong focus on
development of public policies and integration of the frontier R&D
institutions in the Asian region, which were created in the 1960s for the
rapid expansion of green revolution technologies. The focus of attention of
this colloquium of Pan-Asian R &D institutions should be to develop and
effectively implement various public policy interventions to help
smallholder  producers cope up with the changing times by overcoming the
various challenges confronting production, farm management, and
marketing, thereby ensuring them sustainable livelihoods, in line with
nutritional, environmental and health security.

15. By and large, agricultural development policies, planning and programs as
well as technology and institutional developments in Asia have so far  been
heavily focused on planning from macro-level perspectives without
understanding the importance of micro-level environment and
socio-ecological systems in shaping the smallholder livelihoods. Hence, it
is a major challenge before all these countries to evolve policies, invest in
R&D, implement technological and institutional development strategies
for agriculture from the perspective of regional ùagro-socio-eco-systems’.
But, there is a clear vacuum of empirical understanding about the diversity
and sustainability of farm livelihood systems as determined by the
agro-climates and eco-systems in these countries. Documenting some of
these farm livelihood systems could even be critical from the view point of
“environmental conservation” or in view of their distinction to be
designated as “geographical indications” as underlined by the intellectual
property rights (IPR) regime.

Notes

1 For instance, in South Asia, when the share of agriculture in GDP had declined
from 31.3% in 1990 to 22% in 2008 the share of rural population declined from
76% to 68% only. Similarly in South East Asia, when the share of agriculture in
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GDP declined from 25% to 19%, rural population declined from 68% to 56%
only. In sharp contrast, East and West Asian countries have achieved dramatic
rural transformation and by 1990s the share of agriculture in GDP was as low as
14% in West Asia and 11% in East Asia. More interestingly, East and West Asian
countries have shown a further decline in agricultural GDP to 7% by 2008, while
the share of rural population did not vary much between the two periods (World
Bank, 2009: World Development Indicators).

2 When income growth has enabled the rural population to increase the food intake
in East Asia from 1600 to 3000 kcal per capita per day and in SE Asia from 1800
to 2700 kcal per day, the corresponding increase in South Asia has been only
marginal, ie., from 2000 to 2400 kcal per capita per day (FAORAP, 2009).

3 Theoretical perspectives on economic development developed by Lewis (1954)
and Johnston and Mellor (1961) suggest that agriculture development policies
designed on a labour intensive path help the predominantly agrarian economies
transition away from agriculture, which is a precondition for achieving indus-
trial growth. For instance, the experiences of intensive industrialization
programmes as followed by countries in the west reveal that industrialization
without  adequate  development of  the  rural sector  resulted  in  low  or  negative
growth as well as inequitable income  distribution  with  a  vast segment of the
rural population unable  to  participate  in  the  process  of  economic  development
(Bhagwati and Srinivasan, 1975).

4 Excepting some success in the promotion of a few plantation crops such as tea,
coffee, rubber, cassava and jute, Vietnam and Bangladesh were not able to promote
the production of cash crops. In the case of Vietnam, it can be partly attributed to
the detrimental collective farming policy adopted by the country until 1985. In
Bangladesh, it might be ascribed to factors, such as: a) the continued emphasis
on self-sufficiency in food production to meet ever rising demand for food;
b) limited area under agriculture as compared to the national population; and
c) fluctuation in the international market price of food grains.

5 Thus, the Korean case looks similar to some of the Southern European countries
and Ireland, which have experienced a peculiar pattern in international migration,
previously sending large numbers of workers abroad and now becoming
destinations for immigrants (Taylor, 2006).

6 Between 1981 and 2001, the total number of migrant labor force more than
doubled in rural and urban Punjab from 0.87 million to 1.75 million, with an
annual average growth rate of 3.55% (Singh, et al., 2007).

7 The increasing presence of women in agriculture in Asia in particular is linked
with a variety of factors, such as male rural out migration, the growing number
of women-headed households, the development of labor-intensive cash crops
and the growing poverty in rural areas. Globally, an estimated 70% of the people
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living in absolute poverty are women and the number of rural women living in
absolute poverty is assessed to have risen by 50% over the last two decades as
against 30% for rural men (UNIFEM, 2008 as cited in Agarwal, 2010).

8 In the case of India, the growth in agricultural exports has been mainly contrib-
uted by its diversification of exports to newer commodities as well as consolida-
tion of export markets in the OPEC, EU, the APEC, besides the US and the Arab
Emirates (GOI, 2010; European Commission, 2007). In the case of Thailand,
the export growth was facilitated more by the changes in trade policies follow-
ing the financial crisis with an emphasis on regional integration within the Asian
region as well as increased engagement in FTAs with the ASEAN and the EU
(Zamroni, 2006).

9 The severity of landlessness in the country has grown drastically in recent years
due to the utter neglect of landless households in the land distribution programs
in which hundreds of thousands of acres belonging to small peasants were taken
away for industries, mining, dams and other projects (Dogra, 2007).

10 A research report by the Thailand’s Bank for Agriculture and Agricultural Coop-
eratives stated that in 2002 the total debt of the agricultural sector was about 411
billion baht (US$ 9 billion). Because of indebtedness, many farmers have lost
their lands and have to work as labourers (Leonard and Ayuthaya, 2003).

11 An analysis of the state of Indian farmers by the National Commission on Farm-
ers (NCF) emphasized that lack of title to land makes it difficult for women
farmers to access institutional credit. For example, barely 5% of women seemed
to have been issued Kissan credit cards out of the many millions who have been
issued such cards. Extension and input supply services also do not reach women
at the right time and place (M.S. Swaminathan, The Hindu, April 19 2005).

12 In Bangladesh, though the growth of women’s economic activities through
Micro-Finance Institutions (MFIs) has been successful in reducing the wage
disparity, still the female-male wage ratio is 0.75 (Kelkar, 2009). The Indian
states show greater variability in wage disparity with the ratio of female to male
wages varying in the range of 0.51 to 0.81, with a lower difference observed
only in the green revolution states of Haryana and Punjab (Vepa, 2005).

13 In India, the presence of elderly workers in agriculture has been on the increase
over time: almost 80% of the elderly workers in India work in the agricultural
sector. While about 62% of elderly males worked as cultivators, 70% of the
female elderly worked as agricultural laborers (Rajan, et al., 1999).

14 The share of agriculture in the official development assistance (ODA) declined
sharply over the past two decades, from about 18% in 1979 to 3.5% in 2004. It
also declined in absolute terms from about $8 billion (2004 US$) in 1984 to $3.4
billion in 2004. The bigger decline was from the multilateral financial
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institutions, especially the World Bank. In the late 1970s and early 1980s the
bulk of agricultural ODA went to Asia, especially India, in support of the green
revolution, but this declined dramatically thereafter. This decline in government
expenditure on agricultural infrastructure in many countries has been attributed
to: a) competing demands from non-agricultural sectors like health, education,
social welfare and industry; b) structural adjustment programmes which
significantly reduced agricultural subsidies and other forms of farm support;
and c) declining real prices of agricultural commodities which discourage
investments in agriculture (FAORAP, 2009: 11).

15 I n fact, the types of policy arrangements that used to promote green revolution in
most parts of Asia -price control (fixed and floor process), buffer stocks,
fertilizer and credit subsidies, public irrigation schemes, trade protection-“are
largely unavailable in the current lexicon of acceptable public sector interven-
tions” (Ellis, 2005).

16 During 2005, EU’s 15 countries accounted for the third largest source of exports
(15%) for Thai FFV, following China and Japan which together account for over
38% of FFV exports from Thailand. However, due to the non-compliance of
quality and safety standards, there was a notable decline in Thai FFV exports to
EU from 323.5 million Baht in 2000 to 122.6 million Baht in 2005 (Wannamolee,
2008; GTZ, 2008).

17 Vietnam’s FFV sector also faces serious challenges, which include: a) smaller
size and scattered structure of holdings ranging from 0.5-0.8 ha in the Mekong
Delta region to 3-5 ha in the East-South region; b) absence or weak links
between smallholders and the primary and terminal markets/ trade centres;
c) large variations in volume, quality and prices; d) poor post-harvest
management, including packaging; and e) non-popularity of crops other than
dragon fruit in the international markets (Chau, 2007).

18 The crop losses (pre and post harvests) of the magnitude of 75%-100% are widely
reported from fruit and vegetable crops in Asian countries, including Thailand,
Vietnam and India due to the infestation of pests/ species, broadly known as the
Tephritid fruit flies of the Bactrocera dorsalis & Bactrocera cucurbitae genus
(Kumar, 2010; Ketalaar and Abubakar, 2010).

19 Rice yields were either declining or stagnant after the 1980s under the intensive
irrigated rice systems due to various resource degradation problems. Results
suggest that though the various modern technologies adopted by farmers over
the period have resulted in productivity growth, the çlevelé of productivity
impact of the successive generations of modern technologies (such as new MVs)
has apparently been falling in Asia (see Janaiah et al., 2005, for a review).

20 Notably, despite the growing importance of GM crops in the world, the uptake of
these crops has been very much confined to few crops and countries, due to the
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environmental and biosafety concerns arising from their expansion. While GM
crops are widely accepted in the US, Canada, Argentina, China, India, Columbia,
South Africa, etc, several EU countries have not accorded regulatory approval for
commercial expansion of many GM crops. By far the largest user of GM crops is
the United States with around 50% of the global GM crop area, followed by
Argentina with 19%, Brazil with 15%, Canada with 7% and India with 6%. After
India, the only other Asia-Pacific countries that grow significant number of GM
crops are China, the Philippines and Australia. The main crops are cotton in India,
China and Australia, and maize in the Philippines (James, 2007).

21 During the last 11 years, Bangladesh experienced food crisis in 7 years. From
1998 to 2008, there were 14 reported food shortages in the country, 13 of which
were caused by flooding and its subsequent effects (Hermann and Svarin, 2009).
A combination of these events, especially food insecurities, have also been
reportedly triggering rural-urban migration in the country (Mirza, 2002).

22  The important sectors identified are agriculture and food security, water
resources, public health, and habitat (particularly coastal and mountainous areas).
The vulnerable regions include coastal regions (including deltas, especially those
affected by storms and storm-induced floods), mountainous regions (especially
those that often encounter flash floods and landslides). Vulnerable communities
are farmers, fishers (especially those living in unstable regions), ethnic minority
groups in mountainous areas, senior citizens, women, children and poor people
living in urban areas (Chung and Dang, 2010, Chapter 6).

23 A recent report, by the Korea Rural Economic Institute (KREI) titled, “Impacts
and Countermeasures of Climate Change in Korean Agriculture” reveals that
due to rising temperature, new kinds of harmful pests are found in Korea,
leading to massive damages to crops such as apples, peaches, grapes and beans.
Rice yields have been reported to be stagnating, mainly because of “weather”
related factors rather than technology related factors. For instance, during 2006-
07, ùweatherû factor accounted for 76% of stagnation in yield against 24% by
technology factor (Kim et al., 2009).

24 It has been reported that agriculture is also a major source of global greenhouse
emissions, accounting for an estimated emission of 5.1 to 6.1 Gt CO2-eq/yr in
2005. This represents 10%-12% of total global anthropogenic emissions of
greenhouse gases (Smith et al. 2007), although scientific uncertainly also
suggests this could be as high as 18%-31% (Wreford and Moran, 2009).

25 Similar issue that “Whether small farms have a future” was well debated at a
workshop held in Wye, UK in June 2005. It concluded that small farm development
is not just desirable for poverty reduction, but also feasible, even in changing
circumstances and particularly those of more concentrated supply chains with
more demanding buyers. The future of all smallholders may not lie well in farming,
but the measures to stimulate the rural nonfarm economy and provide jobs for
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those leave farming - a favourable rural investment climate, provision of public
goods, institutional development - are largely the same as those for agricultural
development as well (Wiggins et al., 2010). This apart, there is also a renewed
interest in the issue of smallholder agriculture in recent years with several
discourses taking place in the academic, policy and governance circles. For more
details, see some important research papers being published in World Development
(2010) by Lipton (2010); Birnar and Resnick (2010); Poulton et al., (2010).

26 The rice-based agriculture in Japan and Korea, which is a distinctive,
centuries-old agro-ecological adaptation to a monsoonal climate, poor soils, and
high  population densities (Bray 1986; Oshima 1986), is threatened by ongoing
trade liberalization pressures from both bilateral (particularly the United States)
and multilateral (WTO) sources.

27 Ever since 2006, a serious agrarian crisis has been deepening its sway over large
parts of India leading to over 1,82,936 farmer suicides by end of 2008 (P. Sainath,
The Hindu, 12 December 2008), mostly reported from the states of Maharashtra
(72%), Punjab, Andhra Pradesh, Karnataka, Kerala, Tamil Nadu and Chhattisgarh.
It is important to note that the suicides have occurred mostly in the low rainfall,
low irrigation tracts of these states, especially, the Bt cotton grown tracts in
Maharashtra and Punjab. Several careful empirical studies have shown that,
compared to the rest of the households, suicide- prone households have: (a) a
much higher level of total debt; (b) a much higher dependence on traders and
moneylenders; and (c) a higher proportion of debt for non-productive purposes,
like social ceremonies and illness (Vaidyanathan, 2006). For a detailed review
of the major causes and outcomes of the agrarian crisis, see also Reddy and
Mishra (2009); Padhi (2009); Reddy and Galab (2006).
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