“Although considered by many to be a success story, the benefits of productivity increases in
world agriculture are unevenly spread. Often the poorest of the poor have gained little or nothing; and 850 million people are still hungry or malnourished with an additional 4 million more
joining their ranks annually. We are putting food that appears cheap on our tables; but it is
food that is not always healthy and that costs us dearly in terms of water, soil and the biological
diversity on which all our futures depend.”
—Professor Bob Watson, director, IAASTD

The International Assessment of Agricultural Knowledge, Science and Technology for Development (IAASTD) , on which Agriculture at the Crossroads is based, was a three-year collaborative effort begun in 2005 that assessed our capacity to meet development and sustainability goals of:

Agriculture
at a
Crossroads
International Assessment of Agricultural Knowledge,
Science and Technology for Development

• Reducing hunger and poverty
• Improving nutrition, health and rural livelihoods
• Facilitating social and environmental sustainability
Governed by a multi-stakeholder bureau comprised of 30 representatives from government
and 30 from civil society, the process brought together 110 governments and 400 experts, representing non-governmental organizations (NGOs), the private sector, producers, consumers,
the scientific community, multilateral environment agreements (MEAs), and multiple international agencies involved in the agricultural and rural development sectors.
In addition to assessing existing conditions and knowledge, the IAASTD uses a simple set of
model projections to look at the future, based on knowledge from past events and existing
trends such as population growth, rural/urban food and poverty dynamics, loss of agricultural
land, water availability, and climate change effects.
This set of volumes comprises the findings of the IAASTD. It consists of a Global Report, a
brief Synthesis Report, and 5 subglobal reports. Taken as a whole, the IAASTD reports are an
indispensable reference for anyone working in the field of agriculture and rural development,
whether at the level of basic research, policy, or practice.
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Foreword

The objective of the International Assessment of Agricultural Knowledge, Science and Technology for Development
(IAASTD) was to assess the impacts of past, present and
future agricultural knowledge, science and technology on
the:
•
reduction of hunger and poverty,
•
improvement of rural livelihoods and human health,
and
•
equitable, socially, environmentally and economically
sustainable development.
The IAASTD was initiated in 2002 by the World Bank and
the Food and Agriculture Organization of the United Nations (FAO) as a global consultative process to determine
whether an international assessment of agricultural knowledge, science and technology was needed. Mr. Klaus Töepfer,
Executive Director of the United Nations Environment Programme (UNEP) opened the first Intergovernmental Plenary
(30 August-3 September 2004) in Nairobi, Kenya, during
which participants initiated a detailed scoping, preparation,
drafting and peer review process.
The outputs from this assessment are a Global and five
Sub-Global reports; a Global and five Sub-Global Summaries for Decision Makers; and a cross-cutting Synthesis
Report with an Executive Summary. The Summaries for Decision Makers and the Synthesis Report specifically provide
options for action to governments, international agencies,
academia, research organizations and other decision makers
around the world.
The reports draw on the work of hundreds of experts
from all regions of the world who have participated in the
preparation and peer review process. As has been customary
in many such global assessments, success depended first and
foremost on the dedication, enthusiasm and cooperation of
these experts in many different but related disciplines. It is
the synergy of these interrelated disciplines that permitted
IAASTD to create a unique, interdisciplinary regional and
global process.
We take this opportunity to express our deep gratitude
to the authors and reviewers of all of the reports—their
dedication and tireless efforts made the process a success.
We thank the Steering Committee for distilling the outputs
of the consultative process into recommendations to the
Plenary, the IAASTD Bureau for their advisory role during
the assessment and the work of those in the extended Sec-

retariat. We would specifically like to thank the cosponsoring organizations of the Global Environment Facility (GEF)
and the World Bank for their financial contributions as well
as the FAO, UNEP, and the United Nations Educational,
Scientific and Cultural Organization (UNESCO) for their
continued support of this process through allocation of staff
resources.
We acknowledge with gratitude the governments and
organizations that contributed to the Multidonor Trust
Fund (Australia, Canada, the European Commission,
France, Ireland, Sweden, Switzerland, and the United Kingdom) and the United States Trust Fund. We also thank the
governments who provided support to Bureau members,
authors and reviewers in other ways. In addition, Finland
provided direct support to the Secretariat. The IAASTD was
especially successful in engaging a large number of experts
from developing countries and countries with economies in
transition in its work; the Trust Funds enabled financial assistance for their travel to the IAASTD meetings.
We would also like to make special mention of the Regional Organizations who hosted the regional coordinators
and staff and provided assistance in management and time
to ensure success of this enterprise: the African Center for
Technology Studies (ACTS) in Kenya, the Inter-American
Institute for Cooperation on Agriculture (IICA) in Costa
Rica, the International Center for Agricultural Research in
the Dry Areas (ICARDA) in Syria, and the WorldFish Center
in Malaysia.
The final Intergovernmental Plenary in Johannesburg,
South Africa was opened on 7 April 2008 by Achim Steiner,
Executive Director of UNEP. This Plenary saw the acceptance of the Reports and the approval of the Summaries for
Decision Makers and the Executive Summary of the Synthesis Report by an overwhelming majority of governments.
Signed:
Co-chairs
Hans H. Herren
Judi Wakhungu
Director
Robert T. Watson
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Statement by Governments

All countries present at the final intergovernmental plenary
session held in Johannesburg, South Africa in April 2008
welcome the work of the IAASTD and the uniqueness of this
independent multistakeholder and multidisciplinary process, and the scale of the challenge of covering a broad range
of complex issues. The Governments present recognize that
the Global and Sub-Global Reports are the conclusions of
studies by a wide range of scientific authors, experts and
development specialists and while presenting an overall consensus on the importance of agricultural knowledge, science
and technology for development also provide a diversity of
views on some issues.
All countries see these Reports as a valuable and important contribution to our understanding on agricultural
knowledge, science and technology for development recognizing the need to further deepen our understanding of the
challenges ahead. This Assessment is a constructive initiative and important contribution that all governments need
to take forward to ensure that agricultural knowledge, science and technology fulfills its potential to meet the develop-

ment and sustainability goals of the reduction of hunger and
poverty, the improvement of rural livelihoods and human
health, and facilitating equitable, socially, environmentally
and economically sustainable development. In accordance
with the above statement, the following governments approve the East and South Asia and Pacific Summary for Decision Makers:
Bangladesh, Bhutan, China (People’s Republic of),
India, Lao People’s Democratic Republic, Maldives, Philippines, Republic of Palau, Solomon Islands, Timor-Leste,
Viet Nam (11 countries).
While approving the above statement the following government did not fully approve the East and South Asia and
Pacific Summary for Decision Makers and its reservations
are entered in Annex A.
Australia (1 country).

2
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Background

In August 2002, the World Bank and the Food and Agriculture Organization (FAO) of the United Nations initiated
a global consultative process to determine whether an international assessment of agricultural knowledge, science
and technology (AKST) was needed. This was stimulated by
discussions at the World Bank with the private sector and
nongovernmental organizations (NGOs) on the state of scientific understanding of biotechnology and more specifically
transgenics. During 2003, eleven consultations were held,
overseen by an international multistakeholder steering committee and involving over 800 participants from all relevant
stakeholder groups, e.g., governments, the private sector
and civil society. Based on these consultations the steering
committee recommended to an Intergovernmental Plenary
meeting in Nairobi, Kenya in September 2004 that an international assessment of the role of AKST in reducing hunger
and poverty, improving rural livelihoods and facilitating
environmentally, socially and economically sustainable
development was needed. The concept of an International
Assessment of Agricultural Knowledge, Science and Technology for Development (IAASTD) was endorsed as a multithematic, multi-spatial, multi-temporal intergovernmental
process with a multistakeholder Bureau cosponsored by the
Food and Agriculture Organization of the United Nations
(FAO), the Global Environment Facility (GEF), United Nations Development Program (UNDP), United Nations Environment Programme (UNEP), United Nations Education
Science and Cultural Organization (UNESCO), the World
Bank, and World Health Organization (WHO).
The IAASTD’s governance structure is a unique hybrid
of the Intergovernmental Panel on Climate Change (IPCC)
and the nongovernmental Millennium Ecosystem Assessment (MA). The stakeholder composition of the Bureau was
agreed at the Intergovernmental Plenary meeting in Nairobi;
it is geographically balanced and multistakeholder with 30
government and 30 civil society representatives (NGOs,
producer and consumer groups, private sector entities and
international organizations) in order to ensure ownership of
the process and findings by a range of stakeholders.
About 400 of the world’s experts were selected by the
Bureau, following nominations by stakeholder groups, to
prepare the IAASTD Report (comprised of a Global and
five Sub-Global assessments). These experts worked in their
own capacity and did not represent any particular stakeholder group. Additional individuals, organizations and
governments were involved in the peer review process.
The IAASTD development and sustainability goals were
endorsed at the first Intergovernmental Plenary and are con-

sistent with a subset of the UN Millennium Development
Goals (MDGs): the reduction of hunger and poverty, the
improvement of rural livelihoods and human health, and facilitating equitable, socially, environmentally and economically sustainable development. Realizing these goals requires
acknowledging the multifunctionality of agriculture: the
challenge is to simultaneously meet development and sustainability goals while increasing agricultural production.
Meeting these goals has to be placed in the context of a
rapidly changing world of urbanization, growing inequities,
human migration, globalization, changing dietary preferences, climate change, environmental degradation, a trend
toward biofuels and an increasing population. These conditions are affecting local and global food security and putting pressure on productive capacity and ecosystems. Hence
there are unprecedented challenges ahead in providing food
within a global trading system where there are other competing uses for agricultural and other natural resources.
AKST alone cannot solve these problems, which are caused
by complex political and social dynamics, but it can make
a major contribution to meeting development and sustainability goals. Never before has it been more important for
the world to generate and use AKST.
Given the focus on hunger, poverty and livelihoods,
the IAASTD pays special attention to the current situation,
issues and potential opportunities to redirect the current
AKST system to improve the situation for poor rural people, especially small-scale farmers, rural laborers and others
with limited resources. It addresses issues critical to formulating policy and provides information for decision makers
confronting conflicting views on contentious issues such as
the environmental consequences of productivity increases,
environmental and human health impacts of transgenic
crops, the consequences of bioenergy development on the
environment and on the long-term availability and price of
food, and the implications of climate change on agricultural
production. The Bureau agreed that the scope of the assessment needed to go beyond the narrow confines of science
and technology (S&T) and should encompass other types
of relevant knowledge (e.g., knowledge held by agricultural
producers, consumers and end users) and that it should also
include assess the role of institutions, organizations, governance, markets and trade.
The IAASTD is a multidisciplinary and multistakeholder enterprise requiring the use and integration of information, tools and models from different knowledge
paradigms including local and traditional knowledge. The
IAASTD does not advocate specific policies or practices; it
3
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assessed the major issues facing AKST and points towards
a range of AKST options for action that meet development
and sustainability goals. It is policy relevant, but not policy
prescriptive. It integrates scientific information on a range
of topics that are critically interlinked, but often addressed
independently, i.e., agriculture, poverty, hunger, human
health, natural resources, environment, development and
innovation. It will enable decision makers to bring a richer
base of knowledge to bear on policy and management decisions on issues previously viewed in isolation. Knowledge
gained from historical analysis (typically the past 50 years)
and an analysis of some future development alternatives to
2050 form the basis for assessing options for action on science and technology, capacity development, institutions and
policies, and investments.
The IAASTD was conducted according to an open,
transparent, representative and legitimate process; is
evidence-based; presents options rather than recommendations; encompasses risk assessment, management and
communication; assesses different local, regional and global
perspectives; presents different views, acknowledging that
there can be more than one interpretation of the same evidence based on different worldviews, with quantification of
uncertainties, where possible; and identifies the key scientific
uncertainties and areas on which research could be focused
to advance development and sustainability goals.
The IAASTD is composed of a Global assessment and
five Sub-Global assessments (Central and West Asia and
North Africa – CWANA; East and South Asia and the
Pacific – ESAP; Latin America and the Caribbean – LAC;
North America and Europe – NAE; Sub-Saharan Africa –
SSA). It (1) assesses the generation, access, dissemination
and use of public and private sector AKST in relation to
the goals using local, traditional and formal knowledge;
(2) analyzes existing and emerging technologies, practices,
policies and institutions and their impact on the goals; (3)
provides information for decision makers in different civil
society, private and public organizations on options for improving policies, practices, institutional and organizational
arrangements to enable AKST to meet the goals; (4) brings
together a range of stakeholders (consumers, governments,
international agencies and research organizations, NGOs,
private sector, producers, the scientific community) involved
in the agricultural sector and rural development to share
their experiences, views, understanding and vision for the
future; and (5) identifies options for future public and private investments in AKST. In addition, the IAASTD will enhance local and regional capacity to design, implement and
utilize similar assessments.
In this assessment agriculture is used to mean agriculture in the widest sense however, as in all assessments,
some topics were covered less extensively than others (e.g.,
livestock, forestry, fisheries, the agricultural sector of small
island countries), largely due to the composition of the selected authors.
The IAASTD draft Report was subjected to two rounds
of peer review by governments, organizations and individuals. These drafts were placed on an open access Web site
and open to comments by anyone. The authors revised the
drafts based on numerous peer review comments, with the
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assistance of review editors who were responsible for ensuring the comments were appropriately taken into account.
One of the most difficult issues authors had to address was
criticisms that the report was too negative. In a scientific
review based on empirical evidence, this is always a difficult
comment to respond to, as criteria are needed in order to
say whether something is negative or positive. Another difficulty was responding to the conflicting views expressed by
reviewers. The difference in views was not surprising given
the range of stakeholder interests and perspectives. Thus one
of the key findings of the IAASTD is that there are diverse
and conflicting interpretations of past and current events,
which need to be acknowledged, and respected.
The Global and Sub-Global Summaries for Decision
Makers and the Executive Summary of the Synthesis Report
were approved at an Intergovernmental Plenary in Johannesburg, South Africa in April 2008. The Synthesis Report
integrates the key findings from the Global and Sub-Global
assessments, and focuses on eight Bureau-approved topics:
bioenergy; biotechnology; climate change; human health;
natural resource management; traditional knowledge and
community based innovation; trade and markets; and
women in agriculture.
The IAASTD builds on and adds value to a number of
recent assessments and reports that have provided valuable
information relevant to the agricultural sector, but have not
specifically focused on the future role of AKST, the institutional dimensions and the multifunctionality of agriculture.
These include: FAO State of Food Insecurity in the World
(yearly); IFPRI Global Hunger Indices (yearly); InterAcademy Council Report: Realizing the Promise and Potential of
African Agriculture (2004); UN Millennium Project Task
Force on Hunger (2005); Millennium Ecosystem Assessment (2005); CGIAR Science Council Strategy and Priority Setting Exercise (2006); Comprehensive Assessment of
Water Management in Agriculture: Guiding Policy Investments in Water, Food, Livelihoods and Environment (2007);
Intergovernmental Panel on Climate Change Reports (2001
and 2007); UNEP Fourth Global Environmental Outlook
(2007); World Bank World Development Report: Agriculture for Development (2008); and World Bank Internal Report of Investments in SSA (2007).
Financial support was provided to the IAASTD by
the cosponsoring agencies, the governments of Australia,
Canada, Finland, France, Ireland, Sweden, Switzerland,
Sweden, US and UK, and the European Commission. In addition, many organizations have provided in-kind support.
The authors and review editors have given freely of their
time, largely without compensation.
The Global and Sub-Global Summaries for Decision
Makers and the Synthesis Report are written for a range of
stakeholders, i.e., government policy makers, private sector,
NGOs, producer and consumer groups, international organizations and the scientific community. There are no recommendations, only options for action. The options for action
are not prioritized because different options are actionable
by different stakeholders, each of whom have a different
set of priorities and responsibilities and operate in different
socioeconomic and political circumstances.
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East and South Asia and the Pacific Report (ESAP)
Summary for Decision Makers
There is nothing more difficult to arrange, more doubtful
of success, more dangerous to carry through than initiating
change. . . . The innovator makes enemies of all those who
prosper under the old order, and only lukewarm support is
forthcoming from those who would prosper under the new.
Nicolas Machiavelli, The Prince, 1513
Governments, private sector, civil society and other major
actors in the East and South Asia and the Pacific (ESAP)
countries can play key roles in using AKST systems for development, building on their remarkable successes in the
last 50 years. Moving beyond their colonial pasts and crises,
today the countries of the ESAP region, the key site of the
green revolution, are characterized by high levels of food
production and rapidly growing centers of manufacturing
and services. Notwithstanding these successes, high levels
of rural poverty, hunger and malnutrition, gender inequality and social exclusion, environmental degradation and a
growing rural-urban divide continue to mar agricultural
development processes and outcomes in these countries.
Despite dramatic increases in food production, developing
countries in ESAP still account for a majority of the world’s
poor and the highest proportion of the undernourished. Recent price hikes in food items will further aggravate the problem. Though improvements in nutrition are anticipated globally, South Asia is expected to account for over 48% of the
malnourished children in the world by 2020 [Chapter 4].
The population of those dependent on agriculture for
subsistence and livelihoods is not declining proportionate to
the decline in the share of agriculture in the national income in
most of ESAP. The size of landholdings is declining and production resources are shrinking. Moreover, the agricultural
work force is becoming increasingly feminized and older.
The agricultural sector’s development path has led to
the erosion and depletion of soil and water resources, the
loss of biodiversity, and water and atmospheric pollution
that degrades the environment and contributes to global
warming. This situation threatens the development of the
agricultural and industrial sectors and food security, and
demands serious reconsideration in assessing the growth
options for the region.
Contexts and Challenges
ESAP is a heterogeneous region with wide variation in agroclimatic zones and biodiversity, levels of economic development, social infrastructure, human well-being and the
capacity to respond to disasters and crises. The industrialized and industrializing countries of ESAP have achieved

high levels of well-being and are recognized as new centers
of manufacturing with the result that ESAP now accounts
for a major share of world economic output and economic
growth. Agriculture’s contribution to the national income
and exports in most ESAP countries is declining. While
migration into manufacturing, construction and services,
whether informal or formal, has reduced the population
dependent on agriculture and increased the contribution
of remittances to rural income, the share of the population
dependent on agriculture continues to be high, even in the
rapidly industrializing ESAP countries [Chapters 1, 4].
Most of the region—particularly Bangladesh, Indonesia, China, India, Maldives, the Philippines and Vietnam—is
prone to high incidences of natural disasters and has high
population pressure on land, along with declining average
sizes of agricultural holdings. Some countries, including
Australia and New Zealand, however, have lower human to
land ratios. The region ranges from some of the most fertile
irrigated tracts to dryland agriculture, vulnerable mountain
cultivation and coastal ecosystems. It is rich in biodiversity
with diverse systems of traditional knowledge that people
use to manage their natural resources and production systems. Sixty percent of the ecosystems, however, are degraded
or used unsustainably [Chapter 2]. Today, ESAP accounts
for the largest numbers of environmentally displaced people
in the world, a consequence of natural hazards as well as
some planned production enhancing investments, including
dams and plantations.
The increasingly female labor force in agriculture often
lacks basic services, education and health care. Their limited access to productive assets and essential services further
worsens their situation, particularly in South Asia and many
parts of Southeast Asia, with high levels of child labor as unpaid family workers [Chapters 2, 3]. More generally, there
are high levels of rural poverty in South and Southeast Asia,
and in the hill and mountain areas as well as the coastal
ecosystems across much of Asia. Historically, the overriding
concern in the ESAP region was to produce sufficient food
to support its burgeoning population. Although the region
as a whole currently produces sufficient food some countries
remain in deficit. Many Pacific Island countries are becoming increasingly dependent on food imports. However the
main food security concern is to link sufficient production
with access by the poor [Chapters 1, 2].
ESAP’s growing domestic markets provide a strong base
for agriculture. Growing incomes have led to a dietary shift
from mainly cereals to animal and milk products, fruits and
vegetables. This shift has highlighted issues in the supply
5
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Figure ESAP-SDM-1. Under-nourishment persists despite growth in food production. Source: FAO,
2006.

00-SDM ESAP.indd 6

11/3/08 11:15:08 AM

IAASTD East and Central Asia and the Pacific (ESAP) Summary for Decision Makers | 7

of consistent quality and safe food as well as problems of
postharvest care and processing [Chapters 1, 2].
The Green Revolution brought a major change in agriculture based on the extension of irrigation and high-yielding seed varieties responsive to increased doses of nutrients
and pesticides and other inputs. Consequently, many countries moved from being importers to exporters of cereals. In
fisheries and forestry there has been a shift from the harvesting of wild stocks to cultivated production (aquaculture and
plantation forestry) and from extensive livestock farming to
mixed farming and intensive commercial livestock production systems.
This input intensive cultivation in various agricultural
sub-sectors has led to many of the environmental challenges
in the ESAP region. They affect ecosystems, whether forests,
arable lands, rangelands (e.g., in China, India and Australia)
or wetlands, in terms of their species composition and functioning. Current patterns of agricultural development will
increase pollution and environmental degradation including
the loss of biodiversity and pose major challenges for agricultural production and poverty reduction [Chapters 2, 4].
Even if corrective mechanisms are put in place through environmental policies, technological and institutional changes,
the existing trends of degradation are likely to continue for
some years before benefits are realized [Chapter 4]. Notwithstanding the existence of resource-conserving technologies, most of the region is likely to continue to invest in
technologies that continue or increase natural resource degradation. With environmental services, both positive and
negative, being unpriced in most countries, the latter set of
technologies continue to provide higher, short-term returns
to farmers. The challenge is for Governments to facilitate
environmental costing to enable farmers to respond accordingly in their production and technology decisions.
Natural resources, especially freshwater, coastal waters
and arable and forest land, will increasingly be subject to
serious pressure from competing sectors [Chapter 4]. Along
with continuing increases in agricultural production, intensive agriculture and the tendency to overuse agrochemicals
in certain regions and crops will worsen the current degradation of soil and water quality and biodiversity.
Some of the developing countries in the region are paying increasing attention to eco-friendly technologies and
policies and investing in natural resource improvement.
Pockets of success include diversification into high-value
perennials, organic agriculture, agroforestry, renewable energy and community-based NRM projects. The developed
countries also invest significantly in environment friendly
development. Many governments are parties to the Convention on Biological Diversity and the Cartagena Protocol on
Biosafety. More generally, responses range from mandatory
assessment of the impact of all programs, technologies, and
development interventions on the biological resource base
to a ban on all genetically modified crops and organisms.
Despite these changes, environmental degradation is likely
to increase, along with the worsening impacts of climate
change, which will amplify the already existing high incidence of natural disasters in most of ESAP.
ESAP has so far presented a mixed picture with regard
to adoption of transgenics. China, Singapore, and India
have made significant investments in the state-approved re-
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lease of transgenic crops, while a number of countries, such
as Malaysia and Thailand, are still debating the issue. Japan
and many small countries continue their ban on transgenics.
There remain significant debates about risks and benefits
associated with transgenics (e.g., food safety, human health,
environment and socioeconomic). There is a need to develop
regulatory and assessment capacities.
Climate change and variability will emerge as major
threats to the agricultural sector in most of the ESAP region
[Chapter 4]. Projections by the Intergovernmental Panel on
Climate Change (IPCC) show that climate change will increase occurrence of natural hazards; increase average air
temperatures; change precipitation patterns; increase sea
levels with resulting inundation of the coastal areas (low lying islands and deltaic regions are particularly vulnerable);
increase soil and water salinity; and provide and new and
more favorable environments for pests and diseases. These
conditions will have adverse implications for agricultural
productivity and livelihoods [Chapter 4]. The frequency and
magnitude of these changes in developing countries of ESAP
that are already vulnerable to these hazards and dependent on
agriculture is of particular concern. Outcomes of these climate
related disturbances will certainly be decreases in production
and worsening poverty in affected areas, with spillovers.
There are many options available to address these challenges. They pose specific challenges for the different stakeholders (governments, the private sector, and civil society
organizations) who work with farmers and the rural poor
in different ecosystems in ways that lead to socially and environmentally sustainable outcomes. The options identified
and recounted here require that these stakeholders take a
keen interest and play a pro-active role in ensuring development. Without this commitment from key decision makers,
the downward spiral towards socioeconomic turmoil and
ecological degradation may be very rapid and even irreversible. Besides ESAP’s own people, the world looks up to ESAP’s decision makers to once again reveal the optimism and
commitment to action that over the past five decades has kept
these massive populations largely famine free [Chapters 2, 3].
Change in Approach to AKST
To meet the goal of environmental sustainability without
compromising the social goals of poverty reduction and
food security, ESAP countries need to change the content
and the practices of AKST. Institutional arrangements and
macro-level policies that enable effective linkages of AKST
with development stakeholders and goals are also required.
This requires a shift from a focus on production enhancing
technologies to combining production with environmental
concerns. In brief this entails understanding the multiple
roles and functions of agriculture. This also entails acknowledging the role of farmers as more than producers of agricultural commodities; they must also be viewed as critical
managers of ecosystems.
In a situation of growing competition for water, land and
other resources, and increasing environmental challenges,
AKST needs technological advances that can increase the efficiency of resource use in diverse environments. Unlike the
Green Revolution era that demanded capacities for applied
research for crop production, the magnitude and variety of
current social, technological, and ecological challenges re-
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quires significant investments in the basic sciences as well.
The skill base of AKST needs to include social, economic,
political and legal knowledge in addition to fundamental
scientific knowledge. Institutional reforms within science
might include new ways of reporting and evaluating science
and technology, new criteria of attribution and causality,
and new public/private partnerships, and consultative processes for decision making and learning processes. Increasing regional and international cooperation also are critical
in building advanced regional scientific capacity.
Synergies between increased production, improved livelihoods and increased supply of environmental services can
help in reducing the costs of meeting environmental sustainability; but it is also likely that, in specific cases, there are
tradeoffs between these various goals. The options for actions
offered below address agricultural production and productivity, rural poverty, and environmental challenges. While these
are presented in this document as discrete actions, they should
be read as parts of an integrated approach to using AKST to
meet development and sustainability goals.
Options for Action
1. Increasing agricultural production and
productivity
With a plateau of productivity in key Green Revolution
areas, achieving increases in food and other agricultural
production necessitates broadening the base of agricultural
growth to include areas of rain fed agriculture and marginal
ecosystems. In these areas, the challenges faced by agriculture are only partially constrained by technological possibilities, but more AKST for small scale sustainable agriculture
and rainfed or marginal areas is warranted. Institutional
changes also are necessary to bring farm households into
the cycle of growth and increased productivity. Increasing
public investment in irrigation, moisture retention, and infrastructure development, including improvements in market access, depends on a political commitment to neglected
regions and crops in national calculations. Growth in these
areas also depends on the development of biodiversity intensive farming systems as well as improved technologies for
example high yielding varieties for dryland crops, including crops such as oil seeds and pulses that are tolerant to
drought, flooding and other characteristics of uncontrolled
environments compared to the relatively controlled environment of irrigated agriculture [Chapter 5].
Private sector research, which concentrates on internationally traded crops, is unlikely to find it profitable, at least
in the short to medium-term, to invest in the quintessential
rainfed crops. Public sector research offers some improved
technologies for rainfed crop and livestock production, but
some of these have yet to be commercialized and has yet to
deliver rural management practices, extension systems and
institutional arrangements that can substantially increase
production and reduce poverty in the rainfed areas. It may
be necessary to substantially increase support for publicly
funded research on these crops and regions and to address
changes in organizational and institutional arrangements
that would create a sustainable cropping system. Focusing
only on increasing production and productivity and leaving markets to respond to questions of income distribution
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and well-being, as has been the general pattern in the ESAP
region, may mean that pockets of hunger will persist in the
midst of prosperity [Chapter 5].
Advanced information and communication technologies (ICT) will enhance effectiveness of AKST, especially in
mountain and remote areas. The increasing knowledge intensive character of agriculture will require information and
communication technologies to facilitate rapid dissemination
and exchange among farmers, extension workers, researchers and policy makers. AKST effectiveness may be accomplished through context specific, flexible and interrelated
decision tools that include e-extension, e-learning modules,
and market information systems accessible through mobile
technologies and Internet kiosks now used among producers
in various countries, such as Bangladesh, China, India and
the Philippines [Chapters 4, 5].
There are possible advantages and risks attributable to
new technologies such as biotechnology, nanotechnology
and precision agriculture. In the case of GM crops there is
contradictory evidence of advantages and disadvantages (for
example, the claimed reductions or increases in herbicide
and pesticide use) [Chapter 2]. However, while the region
will continue to invest in biotechnology, more public sector
attention will be necessary to focus on poverty-relevant applications of biotechnology that reduce costs, such as that
offered by marker-aided selection in plant breeding, animal
production systems for vaccines and essential drugs, and
other veterinary and environmental applications.
There are possibilities for building competitive advantage in high-value commodities. With higher incomes there
is an increase in the share of high value and high quality
products, including animal and milk products, in food consumption. ESAP itself is a growing regional market that
can offer opportunities for agricultural producers in ESAP
who could be encouraged by preferential tariff reductions
and special access for least developed countries (LDCs) and
small island economies [Chapters 3, 5]. While integrated
crop-livestock systems and access to common property resources for herders and pastoralists may become crucial for
poverty alleviation, there may be increasing investments in
high-technology animal production systems.
A large part of higher value markets, however, are increasingly organized in retail chains. This can marginalize
small-scale producers but also provide opportunities for
upgrading small-scale production through value-added activities. The share of agricultural incomes can be increased,
provided small-scale producers can be organized in cooperatives or producer groups, acquire the necessary capital and
technology, develop management skills and overcome problems in dealing with scale requirements, including certification [Chapter 3]. Many small island countries face unique
challenges with respect to increasing agricultural production
and productivity due to their geographic isolation, small
population sizes, limited land area and high transportation
and production costs.
The expansion of domestic markets for processed foods
and beverages along with growth in agricultural trade has
led to increasing awareness of food safety and quality in the
region. Despite the acceptance of international food safety
regulations such as Hazard Analysis and Critical Control
Point (HACCP), with the exception of a few countries,
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Major Challenges in the ESAP Region
1.		 Productivity and quality of agricultural and food systems
•		 Increase food production through the enhanced
productivity of resource use
•		 Build competitive advantage in high value subsectors
•		 Improve food quality and safety
•		 Broaden the base of growth in rain fed agriculture
and marginal ecosystems
•		 Change the price equations of production and technology decisions
•		 Improve animal disease control
•		 Mitigate risk and enhance risk taking capacity
•		 Enhance the availability of affordable inputs and
credit
2.		 Rural employment, livelihoods and poverty
•		 Reduce high levels of rural poverty
•		 Enhance non-farm employment opportunities
•		 Reduce gender inequality and social exclusion
•		 Develop rural social safety nets
•		 Enhance access to and development of markets
3.		 Environment, science and technology
•		 Integrate environmental concerns (for example climate change) into agricultural development and
natural resource management (NRM) decisions
•		 Reverse the loss of traditional and indigenous knowledge
•		 Build capacities in frontier science
•		 Build effective systems for the generation, assessment and utilization of science and technology
•		 Linking research and extension services

many governments in ESAP have not taken adequate actions to address safety and quality. Responding to emerging
human and livestock health issues, such as avian influenza
and foot and mouth disease, will need stringent monitoring
and biosecurity and biosafety mechanisms within countries
and across the region. But in many countries of ESAP water
and sanitation remain a major concern and governments
may consider ensuring potable water as a basic input to ensuring food safety and health.
2. Reducing rural poverty and enhancing well-being
Increased production and productivity are not goals in themselves, but rather means to achieve the goal of enhanced human well-being. Experience of the last half century shows
that production efforts need to be supplemented by other
measures (such as access for poor people to land, capital,
technology and management skills) in order to increase people’s ability to secure improvements in well-being. Complementary policies and interventions that can secure the goal
of increased human well-being in rural areas of ESAP are
outlined below.
While increased food supply and availability have reduced hunger, and improved human health and nutrition,
some parts of ESAP have been adversely affected by some
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agricultural practices such as use of contaminated water
(e.g., heavy metals), and overuse and inappropriate use of
chemical fertilizer and pesticides. While indigenous and traditional knowledge have much to offer to nutrition and human health, political and social responses will be critical to
enable partnerships with formal AKST necessary to achieve
development and sustainability goals.1
Increase investment in public goods and reduce resourceuse distorting individual subsidies. Subsidies have played a
historic role in enabling ESAP countries to develop cereal
production. There are pressures for these subsidies to continue to support livelihood of poor farmers and to maintain self-sufficiency in the cereal production of developing
countries. With the opening of trade regimes and increasing
environmental awareness there is pressure to reduce subsidies that lead to overuse of scarce resources and to increase
investment in public goods, including in infrastructure (irrigation and roads), research and knowledge. Incentives
may be extended for adoption of environment friendly
technologies.
To the extent that subsidies are used, they are more effective when they are aimed at bringing about desired changes,
rather than used to support uncompetitive livelihoods.
Many countries have favored conservation-oriented policies
focused on forests and rangelands. The shift to plantation
forestry in Asia in order to protect existing natural forests
offers valuable lessons for policy makers. These policy shifts
when coupled with institutional support can increase incentives for afforestation and enhance forest-based livelihood
options [Chapters 3, 5].
In ESAP agricultural exports account for a small and
declining share of exports, which today are dominated by
manufactures and services. However, agricultural exports
continue to grow and are critical for the largely small-scale
producers they support. In addition to trade in conventional
(grain, tea, coffee) and new (fruits, vegetables) agricultural
commodities, there is considerable scope for developing organic and fair trade markets where social, sustainable and
ethical objectives can overlap. For a number of agricultural
exports, market instruments that shift some risk to marketers and financiers can be of use in addressing problems of
fluctuations and secular declines in price. It also is possible
to diversify output, move up the value chain through processing activities and develop alternative crop uses without
compromising food security. International trade negotiations
to reduce developed country tariffs for processed products,
and capacities to reduce the costs of compliance for millions
of small-scale producers also can trigger quality improvements in domestic markets [Chapter 3].
Enable rural populations in noncompetitive sectors to shift
to non-farm livelihoods. One of the most problematic areas
of public policy is that of managing changes in livelihoods.
With the increased openness of trade regimes, uneven world
markets have led to critical noncompetitive subsectors in
the LDCs and developing countries, while in developed
countries, such as Japan and South Korea, high standards
of living have made many aspects of agriculture unviable.
1

The Republic of Palau.

11/3/08 11:15:10 AM

10 | IAASTD East and Central Asia and the Pacific (ESAP) Summary for Decision Makers

Governments of these countries and others in Asia have
made the transition from small-scale agriculture to non-farm
employment a priority. Yet, given the poor educational levels
and training among rural populations, particularly women,
the transition has not met the needs of most agricultural
producers for alternative decent livelihoods [Chapter 3].
Even as ICTs reduce the cost of acquiring information,
investment in general skills development is still required to
assist people in shifting towards or adapting to different
livelihoods, particularly those in the non-farm sector. Importantly, there is the need to fashion public policy, provide
opportunities for adequate non-farm income and build a
climate of public opinion to support this strategy to enable
once agricultural producers and their children to value the
opportunities afforded by new livelihoods such as skilled
work in manufacturing or rural industry [Chapter 3].
Producers in the LDCs and small island economies often are unable to compete with either developed country
enterprises (given their technological capacity) or with large
developing country producers (who able to utilize economies of scale in activities such as processing and marketing).
These economies also have limited fiscal capacity to provide
the support allowed under WTO regulations. Besides eliminating developed country subsidies, there is a case for providing technical and capacity-building support to producers
in such LDCs along with special access rights in regional
and global trade. For many small island economies, nonagricultural livelihoods such as tourism, as well as migration, provide the few options available for increasing rural
incomes [Chapter 3].
The current difficulty of ESAP food deficit countries in
buying rice in international markets shows the limits to the
utilization of trade opportunities for national food availability. Along with the promotion of local production, the ESAP
countries can consider using their considerable foreign exchange reserves to set up a regionally managed system of
emergency food stocks. Such regionally managed food security stocks can also be of use in meeting emergency needs
resulting from the frequent natural disasters in the region.
Establish rural safety nets and safeguards for small farmers.
Increasing market openness can make livelihoods vulnerable
and in the absence of social safety nets force the burden of
adjustment for economic downturns to fall on the poorest,
particularly women. This burden was evident during the
1990s Asian financial crisis when government interventions
were concentrated in urban areas, even as return migrations
and reductions in remittances pushed much of the burden of
the crisis on the rural economy.
In cases where the reduction of import tariffs have resulted in import surges or increased volumes of heavily subsidized imports, which can have negative effects on small
farmers, developing countries should be able to take effective measures to ameliorate the impact on their small-scale
agricultural sectors.
In the face of volatile international markets, comprehensive safety net measures and social protection systems
can help to secure the well-being of the most vulnerable in
situations of risk and uncertainty. The experiences of the
Asian financial crisis, the tsunami, frequent floods, glacial
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outbursts, cyclones and droughts, and abnormal price hikes
of essentials in many parts of ESAP have built a consciousness among policy makers and the general public that some
of the gains of high growth can and should be used to build
safety nets for the poor [Chapter 3].
Ensure gender equity and social inclusion. The feminization
of agriculture in most of the ESAP region means that women
comprise a majority of the continuing rural poor. But, despite
the opportunities gained from growing markets, the benefits
that accrue to women depend on their level of knowledge and
access to assets and resources. To increase their productivity and
share of income they require gender sensitive technology, access
to market and capital and secure property rights [Chapter 5].
Moreover it is critical that women be recognized for their
role in both paid and unpaid work and as repositories of
traditional skills and knowledge.
Religious minorities, low castes and indigenous or tribal
people, too, are subject to forms of exclusion. Landless and
other poor workers, both seasonal and rural and urban longer-term migrants, face discrimination in access to public
services, most crucially in education and health care. Markets are unable to overcome these exclusions, even though it
is recognized that the performance of the agricultural economy can be enhanced through the equitable participation
of all groups [Chapter 5]. A number of countries in ESAP
(e.g., Bangladesh, India) have taken affirmative action in the
spheres of education, employment, access to credit and land,
etc. to overcome exclusion. These can be taken up more
generally in the region.
3. Options to address environmental sustainability
Diverse AKST capacities focusing on new institutional arrangements are required if we are to respond to the changing demands of sustainable production and ecological or
biodiversity conservation. Technological and institutional
changes are essential to address environmental challenges
of the degradation and loss of forest land, and competing
demands and degradation of soil and water systems. While
AKST has thus far primarily confined itself to production
increasing technology generation, it now will need to address environmental sustainability along with productivity
enhancing technologies.
Arresting the loss of forests and grasslands. China, India,
Cambodia and Vietnam, among others, are currently
experimenting with plantation systems to reduce extraction
from natural forests [Chapter 4]. In order to reverse the
declines in grassland and forest cover, options for action
include granting favorable property rights to communities,
agroforestry, private forestry and payment for ecosystem
services.
Degradation and competing uses of land. Rapid urbanization
and industrialization in the region leads to competition for
productive land resources. In addition, there are problems
of increasing land degradation, declining soil fertility,
increasing toxicity and salinity/alkalinity. Projects to reclaim
degraded lands for arable purposes will only make a small
contribution to future growth in food production. Along
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with increases in productivity there is also a need for systems
of compensation, payments and other rewards that might
increase the supply of environmental public goods linked
to particular forms of land use. These can be coupled with
stringent environmental regulations that will ensure the most
productive and effective use of limited resources [Chapter 5].
Over-exploitation of water. Agricultural production will be
increasingly constrained by the declining availability and
degradation of water [Chapters 2, 4] with major implications
for food production. By the year 2020 per capita water
availability is estimated to decline to between 15 and 35%
of that available in 1950 [Chapter 4]. These challenges can
be effectively addressed by incorporating community-based
watershed management and water sharing arrangements,
developing alternative irrigation and drainage systems and
establishing appropriate charges for the use of water in
cultivation (which also promotes cultivation of less-water
using crops).
Priorities, especially in water-constrained economies,
such as Australia, India and China, will be to increase water use efficiency in irrigated farming, generate and enable
adoption of crops tolerant to water stress, and invest in recharging renewable water sources (groundwater) and their
sustainable management. In the least developed and developing ESAP countries, it may be necessary to invest in and
plan for multisectoral uses of water including urban water
demands.
Degradation of the ecosystem. It is predicted that by the year
2020 nitrogen pollution from food production (fertilizer use
and domestic animal waste) and consumption systems will
increase by 1.3-1.6 times in East Asian countries from 2002
levels. ESAP continues to invest in production-enhancing
technologies that degrade natural resource despite the
availability of resource conserving technologies, practices
and institutions. They also have yet to offer policies
and programs, or encourage participatory institutional
arrangements that enable the utilization of these new
environment-friendly production technologies [Chapter 4].
Though the genetic engineering of crops and livestock
has been promoted as a technological solution to reduce
environmental impact (e.g., pollution due to pesticides and
herbicides, crop damage from pests and biological generation of pharmaceutical products), in the ESAP region these
technologies raise concerns about democratic decision-making and public choice, where decision-making in agricultural
science has to be increasingly conscious of the ecological, social and ethical criteria that influence technological choices
[Chapters 4, 5].
The environmental technology business in Asia is slated
to grow at a rapid pace with national strategies and regional
cooperation. It is important to engage both the public and
private sector in building capacity to assess, develop and
utilize these environmental technologies for agricultural and
rural applications. Government support may be necessary
to develop markets for various alternative practices such
as “green chemistry,” biodynamic farming, integrated pest
management, organic agriculture and diversified agroecological production systems [Chapters 4, 5].
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Mitigation and adaptation to climate change. Agricultural
production in ESAP will be threatened by climate change
and variability. ESAP is divided into two groups of
countries with regard to greenhouse gas (GHG) emissions:
the developed countries such as Australia and Japan with
high per capita emissions and the developing countries with
low per capita emissions. Among developing countries it is
necessary to further specify the large economies of China
and India whose emissions are still very low per capita but
are substantial contributors to current global emissions due
to their demographic and economic size.2 Through emissions
from rice cultivation, livestock and deforestation, agriculture
in ESAP contributes substantially to GHG emissions.
To mitigate the effects of climate change, AKST development to reduce emissions from agriculture is needed. In
order to adapt to climate change, AKST development is required to meet cultivation challenges, such as drought, long
inundation, salinity and high temperatures. As water availability will be highly variable over time and space, AKST
development also is necessary for conserving water and
increasing irrigation efficiency. Pathogens spread due to climate change and new animal diseases will need to be dealt
with in order to protect livestock production. The growing
demand for biofuels is increasing competition for land leading to conversion of natural forest into plantations, but development of second generation biofuels technology could
enable utilization of current poor and marginal lands in an
environmentally and socially sustainable manner.
The development of AKST to mitigate and adapt to
climate change requires substantial investments in research
organizations. For farmers to adopt these technologies targeted financial support will be needed. Payments can be provided to farmers to enable them to switch to technologies
that emit less GHGs, or farmers given monetary credits for
reductions in GHG emissions. In this way ESAP can contribute to the development of the global carbon market.
Carbon markets are also required to bring about
changes in the use of forests. Current payments for afforestation and reforestation can be extended to “avoided
deforestation” in the post-2012 era. Since the opportunity
costs of not using forests extractively are high in terms of
the foregone livelihoods of some of the poorest people of
the world (who depend on forests for livelihoods), a system
of international payments (through market or non-market
methods) would combine equity with reductions in global
carbon emissions.
The required technology development, technology
transfers and the financing of incentives (either payments or
carbon credits) for farmers to adopt GHG emission-reducing technologies all require various types of funding. While
carbon markets can provide some of these funds, there
may be need for substantial international funding for such
transformations. As agreed under the Rio principle of “common but differentiated responsibilities” the developed countries should hold major responsibility for financing these
transformations.
It is certain that ESAP will have substantial numbers of
“climate change refugees” from low lying and small island
2

India.
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countries, coastal areas and even those with low rainfall.
The developed countries may be best placed to finance the
required rehabilitation of those whose livelihoods are destroyed by climate change.
Conserving biodiversity. To enhance local involvement and
incentives to conserve agricultural biodiversity, governments,
the corporate sector and civil society organizations (CSOs)
may establish learning platforms which will serve as
active repositories of indigenous practices of seed storage,
cultivation, and conservation. For the private sector this
also may encourage investment in conservation given the
increasing importance of bio-prospecting and patenting
for industrial and pharmaceutical applications. Alternative
cultivation systems, such as ecological agriculture and
ecotourism around the theme of genetic wealth, could
also increase incentives to conserve biodiversity. Other
interventions such as the establishment of biological
corridors within a nation would contribute to preserving
biodiversity.
Institutional and organizational change. For AKST, further
attention to NRM technologies will be constrained by the fact
that many resource-conserving technologies remain unused
for want of appropriate policy and institutional arrangements
[Chapter 4]. The institutional and organizational changes
summarized below point to the changes that are required
for effective options for action.
There often is a tradeoff between rewarding the development of knowledge through intellectual property rights
(IPR) and consequently inhibiting its spread and utilization. Countries may consider regional and bilateral cooperation and the formulation of national IPR systems and
providing argumentation for adjusting IPR within the WTO
trade rules to meet the needs of small scale farmers and
development.
ESAP is a leader in “Open Source Biological Software”3
which offers a rapidly expanding resource to meet the needs
of ESAP’s scientific community and industry. Though only a
few groups, often limited to closely networked stakeholders,
have the capacity to share or utilize this open source data
base, institutional alternatives such as these will undoubtedly prove useful for spreading the use of environmental
technologies and monitoring systems. Their effectiveness
can be enhanced with the evolution of norms for sharing
knowledge and information. Governments will have to decide whether IPRs, Open Source Biological Software or a
flexible combination of the two will be the most effective
tools for knowledge creation and utilization [Chapter 4].
While local and traditional knowledge systems will become mainstream in parts of some ESAP countries, they are
likely to decline in other areas of indigenous, mountain and
small island communities where many biodiversity hotspots
are located, largely in response to domestic and international
markets [Chapters 4, 5]. In order for these communities to
meet development and sustainability goals, they will need to
be multifunctional in their approach to the development of
AKST in ESAP. There is an increasing need for investment
and new rules for accreditation and access mechanisms in
Over one million life science patents and appropriate software
exist to make this resource transparent and accessible to users.

3
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non-formal education, traditional health care, organic agriculture and integrated pest management (IPM). These are
options to acknowledge, revive and provide opportunities
for economic growth to repositories/practitioners of traditional knowledge.
Institutional arrangements include community-based
user committees able to respond to demands for improved
NRM with secure user and management rights. The success
of these initiatives will depend on both public and private
stakeholders (corporations and individual households). Environmental protocols in ESAP also face the problem of a
lack of compliance that may demand institutional responses
to ensure the monitoring and evaluation of compliance
mechanisms. Moreover, institutional alternatives to tradedistorting and environmentally damaging subsidies need to
be a continued focus of monitoring and evaluation systems
[Chapters 3, 4, 5].
Crucially it is farmers and farm households who make
production decisions, responding to market-based price incentives. The various measures detailed above to institute
charges for resource use (e.g., water), payments for positive
environmental products (e.g., improved water quality) and
charges for negative environmental products (e.g., methane emissions) would all enable the internalization of what
are now externalities. Changing the incentives of the price
system through appropriate rewards and charges can help
farmers shift to environment-friendly technologies. Setting
this up, however, in relatively open economies is a matter of
international negotiations and agreements [Chapters 3, 5].
ESAP offers several institutional alternatives for community-based land management and for the rehabilitation
of degraded land and water bodies. These examples reveal
that if rights over competing water use are to be equitably
resolved there is need for coherent administrative functions
and policies and resolution mechanisms that establish and
strengthen inter-ministerial coordination, multistakeholder
consultations/management, and multi-sectoral dialogue.
The effective design of national and regional water policies
and appropriate technologies for basin-wide management is
also required [Chapters 4, 5].
Given increasing conflicts over natural resources and
environmental insecurity evident in disputes over fishing
rights and water sharing, ESAP countries also need to enhance conflict resolution systems and regional cooperation,
such as those started with avian influenza, to manage priority conservation programs and monitor pest and disease
incidence, as well as monitor development and compliance
mechanisms [Chapters 4, 5].
In Asia, CSOs and NGOs are increasingly being involved
in the policy arena to ensure green development and a sustainable growth pattern. CSOs will also play an increasingly
strategic role in the campaign for the right to food and human rights for marginalized and tribal people for whom the
pressures for survival are likely to increase under growing
environmental and economic pressure. Consequently there
is a likelihood that demands to invest in building local capacities for sustainable agricultural and food systems to feed the resource poor people of Asia will also increase [Chapters 4, 5].
When working in isolation existing national, regional
and international research institutes, educational, training,
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ICT and R&D organizations are unable to address the multiple functions of environmentally sustainable agriculture.
AKST organizations, therefore, need to increase the involvement of farming communities, enhance research and civil
society partnerships, strengthen infrastructure and community resources and widen the participation of non-research
stakeholders. Policies and the organization of research also
need to consider integrating skills that are currently compartmentalized into laboratory-based science, fieldworkbased extension and hierarchical policy making.
In sum, meeting current and future challenges in ESAP
requires recognizing the multiple functions and roles of agriculture. Key demands on AKST are conserving resources
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without degrading the environment and increasing agricultural production. This includes developing AKST that is able
to mitigate and adapt to climate change. The implementation of global, regional and national decisions able to bring
about shifts in the utilization of AKST is ultimately the work
of myriad farmers, women and men, and farm communities
as contributors and end users. Their knowledge of the interactions of the ecosystems they manage, and the opportunities offered to them in terms of improved agricultural and
non-farm livelihoods are critical factors in the success of
AKST in meeting the challenges of developing environmentally sustainable production that simultaneously contributes
to sustainable livelihoods and communities.
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Annex A

Reservations by Governments

Reservations on SDM

Australia: Australia recognizes the IAASTD initiative and
reports as a timely and important multistakeholder and multidisciplinary exercise designed to assess and enhance the
role of AKST in meeting the global development challenges.
The wide range of observations and views presented however, are such that Australia cannot agree with all assertions
and options in the report. The report is therefore noted as
a useful contribution which will be used for considering the
future priorities and scope of AKST in securing economic
growth and the alleviation of hunger and poverty.

Reservations on Individual Passages

tion has been adversely affected due to changes in food
consumption patterns from traditional local foods to
imported foods. These changes have resulted in significant increases in obesity as well diet-related diseases
such as diabetes and hyper-tension. This was not discussed in the underlying report.
2. The Government of India does not agree with the word
“substantial” at its share in global emission is too low
(less than 4%). The statement proposed is “But among
developing countries it is necessary to further specify
that large economies of China and India whose per capita emissions are still very low and will grow to meet
their social and development needs.”

1. The Republic of Palau would like to note that in many
small Pacific Island countries human health and nutri-
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Program Leader, Unilever
Mumeka M. Wright, Director, Bimzi Ltd., Zambia

Co-chairs

Consumer Groups

Louise Fresco, Assistant Director General for Agriculture, FAO
Seyfu Ketema, Executive Secretary, Association for Strengthening
Agricultural Research in East and Central Africa (ASARECA)
Claudia Martinez Zuleta, Former Deputy Minister of the
Environment, Colombia
Rita Sharma, Principal Secretary and Rural Infrastructure
Commissioner, Government of Uttar Pradesh, India
Robert T. Watson, Chief Scientist, The World Bank

Nongovernmental Organizations
Benny Haerlin, Advisor, Greenpeace International
Marcia Ishii-Eiteman, Senior Scientist, Pesticide Action Network
North America Regional Center (PANNA)
Monica Kapiriri, Regional Program Officer for NGO
Enhancement and Rural Development, Aga Khan
Raymond C. Offenheiser, President, Oxfam America
Daniel Rodriguez, International Technology Development Group
(ITDG), Latin America Regional Office, Peru

UN Bodies
Ivar Baste, Chief, Environment Assessment Branch, UN
Environment Programme
Wim van Eck, Senior Advisor, Sustainable Development and
Healthy Environments, World Health Organization
Joke Waller-Hunter, Executive Secretary, UN Framework
Convention on Climate Change
Hamdallah Zedan, Executive Secretary, UN Convention on
Biological Diversity

At-large Scientists
Adrienne Clarke, Laureate Professor, School of Botany, University
of Melbourne, Australia
Denis Lucey, Professor of Food Economics, Dept. of Food
Business & Development, University College Cork, Ireland,
and Vice-President NATURA
Vo-tong Xuan, Rector, Angiang University, Vietnam

Private Sector
Momtaz Faruki Chowdhury, Director, Agribusiness Center for
Competitiveness and Enterprise Development, Bangladesh

Michael Hansen, Consumers International
Greg Jaffe, Director, Biotechnology Project, Center for Science in
the Public Interest
Samuel Ochieng, Chief Executive, Consumer Information
Network

Producer Groups
Mercy Karanja, Chief Executive Officer, Kenya National Farmers’
Union
Prabha Mahale, World Board, International Federation Organic
Agriculture Movements (IFOAM)
Tsakani Ngomane, Director Agricultural Extension Services,
Department of Agriculture, Limpopo Province, Republic of
South Africa
Armando Paredes, Presidente, Consejo Nacional Agropecuario
(CNA)

Scientific Organizations
Jorge Ardila Vásquez, Director Area of Technology and
Innovation, Inter-American Institute for Cooperation on
Agriculture (IICA)
Samuel Bruce-Oliver, NARS Senior Fellow, Global Forum for
Agricultural Research Secretariat
Adel El-Beltagy, Chair, Center Directors Committee, Consultative
Group on International Agricultural Research (CGIAR)
Carl Greenidge, Director, Center for Rural and Technical
Cooperation, Netherlands
Mohamed Hassan, Executive Director, Third World Academy of
Sciences (TWAS)
Mark Holderness, Head Crop and Pest Management, CAB
International
Charlotte Johnson-Welch, Public Health and Gender
Specialist and Nata Duvvury, Director Social Conflict and
Transformation Team, International Center for Research on
Women (ICRW)
Thomas Rosswall, Executive Director, International Council for
Science (ICSU)
Judi Wakhungu, Executive Director, African Center for
Technology Studies
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Governments
Australia: Peter Core, Director, Australian Centre for
International Agricultural Research
China: Keming Qian, Director General Inst. Agricultural
Economics, Dept. of International Cooperation, Chinese
Academy of Agricultural Science
Finland: Tiina Huvio, Senior Advisor, Agriculture and Rural
Development, Ministry of Foreign Affairs
France: Alain Derevier, Senior Advisor, Research for Sustainable
Development, Ministry of Foreign Affairs
Germany: Hans-Jochen de Haas, Head, Agricultural and Rural
Development, Federal Ministry of Economic Cooperation
and Development (BMZ)
Hungary: Zoltan Bedo, Director, Agricultural Research Institute,
Hungarian Academy of Sciences
Ireland: Aidan O’Driscoll, Assistant Secretary General,
Department of Agriculture and Food
Morocco: Hamid Narjisse, Director General, INRA

Russia: Eugenia Serova, Head, Agrarian Policy Division, Institute
for Economy in Transition
Uganda: Grace Akello, Minister of State for Northern Uganda
Rehabilitation
United Kingdom Paul Spray, Head of Research, DFID
United States: Rodney Brown, Deputy Under Secretary of
Agriculture and Hans Klemm, Director of the Office of
Agriculture, Biotechnology and Textile Trade Affairs,
Department of State

Foundations and Unions
Susan Sechler, Senior Advisor on Biotechnology Policy,
Rockefeller Foundation
Achim Steiner, Director General, The World Conservation Union
(IUCN)
Eugene Terry, Director, African Agricultural Technology
Foundation
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Advisory Bureau
Non-government Representatives
Consumer Groups
Jaime Delgado • Asociación Peruana de Consumidores y Usuarios
Greg Jaffe • Center for Science in the Public Interest
Catherine Rutivi • Consumers International
Indrani Thuraisingham • Southeast Asia Council for Food
Security and Trade
Jose Vargas Niello • Consumers International Chile

International organizations
Nata Duvvury • International Center for Research on Women
Emile Frison • CGIAR
Mohamed Hassan • Third World Academy of Sciences
Mark Holderness • GFAR
Jeffrey McNeely • World Conservation Union (IUCN)
Dennis Rangi • CAB International
John Stewart • International Council of Science (ICSU)

NGOs
Kevin Akoyi • Vredeseilanden
Hedia Baccar • Association pour la Protection de l’Environment
de Kairouan
Benedikt Haerlin • Greenpeace International
Juan Lopez • Friends of the Earth International
Khadouja Mellouli • Women for Sustainable Development
Patrick Mulvaney • Practical Action
Romeo Quihano • Pesticide Action Network
Maryam Rahmaniam • CENESTA
Daniel Rodriguez • International Technology Development Group

Private Sector
Momtaz Chowdhury • Agrobased Technology and Industry
Development
Giselle L. D’Almeida • Interface
Eva Maria Erisgen • BASF
Armando Paredes • Consejo Nacional Agropecuario
Steve Parry • Unilever
Harry Swaine • Syngenta (resigned)

Producer Groups
Shoaib Aziz • Sustainable Agriculture Action Group of Pakistan
Philip Kiriro • East African Farmers Federation
Kristie Knoll • Knoll Farms

Prabha Mahale • International Federation of Organic Agriculture
Movements
Anita Morales • Apit Tako
Nizam Selim • Pioneer Hatchery

Government Representatives
Central and West Asia and North Africa
Egypt • Ahlam Al Naggar
Iran • Hossein Askari
Kyrgyz Republic • Djamin Akimaliev
Saudi Arabia • Abdu Al Assiri, Taqi Elldeen Adar, Khalid Al
Ghamedi
Turkey • Yalcin Kaya, Mesut Keser

East and South Asia and the Pacific
Australia • Simon Hearn
China • Puyun Yang
India • PK Joshi
Japan • Ryuko Inoue
Philippines • William Medrano

Latin America and Caribbean
Brazil • Sebastiao Barbosa, Alexandre Cardoso, Paulo Roberto
Galerani, Rubens Nodari
Dominican Republic • Rafael Perez Duvergé
Honduras • Arturo Galo, Roberto Villeda Toledo
Uruguay • Mario Allegri

North America and Europe
Austria • Hedwig Woegerbauer
Canada • Iain MacGillivray
Finland • Marja-Liisa Tapio-Bistrom
France • Michel Dodet
Ireland • Aidan O’Driscoll, Tony Smith
Russia • Eugenia Serova, Sergey Alexanian
United Kingdom • Jim Harvey, David Howlett, John Barret
United States • Christian Foster

Sub-Saharan Africa
Benin • Jean Claude Codjia
Gambia • Sulayman Trawally
Kenya • Evans Mwangi
Mozambique • Alsácia Atanásio, Júlio Mchola
Namibia • Gillian Maggs-Kölling
Senegal • Ibrahim Diouck
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“Although considered by many to be a success story, the benefits of productivity increases in
world agriculture are unevenly spread. Often the poorest of the poor have gained little or nothing; and 850 million people are still hungry or malnourished with an additional 4 million more
joining their ranks annually. We are putting food that appears cheap on our tables; but it is
food that is not always healthy and that costs us dearly in terms of water, soil and the biological
diversity on which all our futures depend.”
—Professor Bob Watson, director, IAASTD

The International Assessment of Agricultural Knowledge, Science and Technology for Development (IAASTD) , on which Agriculture at the Crossroads is based, was a three-year collaborative effort begun in 2005 that assessed our capacity to meet development and sustainability goals of:

Agriculture
at a
Crossroads
International Assessment of Agricultural Knowledge,
Science and Technology for Development

• Reducing hunger and poverty
• Improving nutrition, health and rural livelihoods
• Facilitating social and environmental sustainability
Governed by a multi-stakeholder bureau comprised of 30 representatives from government
and 30 from civil society, the process brought together 110 governments and 400 experts, representing non-governmental organizations (NGOs), the private sector, producers, consumers,
the scientific community, multilateral environment agreements (MEAs), and multiple international agencies involved in the agricultural and rural development sectors.
In addition to assessing existing conditions and knowledge, the IAASTD uses a simple set of
model projections to look at the future, based on knowledge from past events and existing
trends such as population growth, rural/urban food and poverty dynamics, loss of agricultural
land, water availability, and climate change effects.
This set of volumes comprises the findings of the IAASTD. It consists of a Global Report, a
brief Synthesis Report, and 5 subglobal reports. Taken as a whole, the IAASTD reports are an
indispensable reference for anyone working in the field of agriculture and rural development,
whether at the level of basic research, policy, or practice.
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