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Foreword

The objective of the International Assessment of Agricul-

tural Knowledge, Science and Technology for Development

(IAASTD) was to assess the impacts of past, present and

future agricultural knowledge, science and technology on

the:

] reductionlofihungerlandipoverty,]

<] improvementl of? rurall livelihoodsl andl humanl health,]
and

] equitable,lsocially,l environmentallyl andl economically]
sustainable development.

The IAASTD was initiated in 2002 by the World Bank and
the Food and Agriculture Organization of the United Na-
tions (FAO) as a global consultative process to determine
whether an international assessment of agricultural knowl-
edge, science and technology was needed. Mr. Klaus Toepfer,
Executive Director of the United Nations Environment Pro-
gramme (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 Sum-
maries for Decision Makers; and a cross-cutting Synthesis
Report with an Executive Summary. The Summaries for De-
cision 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
IAASTDItolcreatelalunique,linterdisciplinarylregionalland?
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 cosponsor-
ing 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 King-
dom) 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 as-
sistance for their travel to the IAASTD meetings.

We would also like to make special mention of the Re-
gional 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 accep-
tance of the Reports and the approval of the Summaries for
Decision Makers and the Executive Summary of the Synthe-
sis Report by an overwhelming majority of governments.

thoc

Signed:
Co-chairs

Hans H. Herren
Judi Wakhungu

Director

Robert T. Watson
e e
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Preface

In August 2002, the World Bank and the Food and Agri-
culture Organization (FAO) of the United Nations initiated
a global consultative process to determine whether an in-
ternational 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 specifi-
cally transgenics. During 2003, eleven consultations were
held, overseen by an international multistakeholder steer-
ing 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 in September 2004 that an in-
ternational assessment of the role of AKST in reducing hun-
ger 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 Tech-
nology for Development (IAASTD) was endorsed as a multi-
thematic, multi-spatial, multi-temporal intergovernmental
process with a multistakeholder Bureau cosponsored by the
FAO, the Global Environment Facility (GEF), United Na-
tions Development Programme (UNDP), United Nations
Environment Programme (UNEP), United Nations Educa-
tional, Scientific and Cultural Organization (UNESCO), the
World Bank and World Health Organization (WHO).

Thell AASTD’slgovernancelstructurelisialuniquelhybrid]
of the Intergovernmental Panel on Climate Change (IPCC)
and the nongovernmental Millennium Ecosystem Assess-
ment (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 stake-
holder 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

Viii

Goals (MDGs): the reduction of hunger and poverty; the
improvement of rural livelihoods and human health; and fa-
cilitatinglequitable,?socially,” environmentallyl andleconomi-
callylsustainableldevelopment.JRealizingltheselgoalsirequires]
acknowledging the multifunctionality of agriculture: the chal-
lenge is to simultaneously meet development and sustainabil-
ity goals while increasing agricultural production.

Meeting these goals has to be placed in the context of a
rapidlylchangingiworldloflurbanization,growinglinequities,
human migration, globalization, changing dietary prefer-
ences, climate change, environmental degradation, a trend
toward biofuels and an increasing population. These condi-
tions are affecting local and global food security and put-
ting pressure on productive capacity and ecosystems. Hence
there are unprecedented challenges ahead in providing food
within a global trading system where there are other com-
peting 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 sustain-
ability 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 peo-
ple, especially small-scale farmers, rural laborers and others
with limited resources. It addresses issues critical to formu-
lating policy and provides information for decision makers
confronting conflicting views on contentious issues such as
thelenvironmentallconsequenceslof? productivitylincreases,’
environmental and human health impacts of transgenic
crops,Ithelconsequencesl oflbioenergyl developmentlonlthel
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 assess-
ment 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
assess the role of institutions, organizations, governance,
markets and trade.

The IAASTD is a multidisciplinary and multistakeholder
enterpriselrequiringlitheluselandlintegrationloflinformation,]
tools and models from different knowledge paradigms in-
cluding local and traditional knowledge. The IAASTD does
not advocate specific policies or practices; it assesses the ma-
jor 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 re-
sources, 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 previ-
ously 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 as-
sessing options for action on science and technology, capacity
development, institutions and policies, and investments.

The IAASTD is conducted according to an open, trans-
parent, representative and legitimate process; is evidence
based; presents options rather than recommendations; as-
sesses different local, regional and global perspectives; pres-
ents different views, acknowledging that there can be more
than one interpretation of the same evidence based on differ-
ent worldviews; 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 organi-
zations on options for improving policies, practices, institu-
tional and organizational arrangements to enable AKST to
meet the goals; (4) brings together a range of stakeholders
(consumers, governments, international agencies and re-
search organizations, NGOs, private sector, producers, the
scientific community) involved in the agricultural sector and
rural development to share their experiences, views, under-
standing and vision for the future; and (5) identifies options
for future public and private investments in AKST. In addi-
tion, the IAASTD will enhance local and regional capacity
to design, implement and utilize similar assessments.

In this assessment agriculture is used to include produc-
tion of food, feed, fuel, fiber and other products and to in-
clude all sectors from production of inputs (e.g., seeds and
fertilizer) to consumption of products. However, as in all
assessments, some topics were covered less extensively than
others (e.g., livestock, forestry, fisheries and the agricultural
sector of small island countries, and agricultural engineer-
ing), largely due to the expertise of the selected authors.
Originally the Bureau approved a chapter on plausible fu-
tures (a visioning exercise), but later there was agreement
to delete this chapter in favor of a more simple set of model
projections. Similarly the Bureau approved a chapter on ca-
pacity development, but this chapter was dropped and key
messages integrated into other chapters.

The IAASTD draft Report was subjected to two rounds
of peer review by governments, organizations and individu-
als. These drafts were placed on an open access Web site
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and open to comments by anyone. The authors revised the
drafts based on numerous peer review comments, with the
assistance of review editors who were responsible for ensur-
ing 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 handle, as criteria are needed in order to say
whether something is negative or positive. Another difficulty
was responding to the conflicting views expressed by review-
ers. 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 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; tradi-
tional 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 institu-
tional dimensions and the multifunctionality of agriculture.
These include: FAO State of Food Insecurity in the World
(yearly); InterAcademy Council Report: Realizing the Prom-
ise and Potential of African Agriculture (2004); UN Mil-
lennium Project Task Force on Hunger (2005); Millennium
Ecosystem Assessment (2005); CGIAR Science Council
Strategy and Priority Setting Exercise (2006); Comprehen-
sive Assessment of Water Management in Agriculture: Guid-
ing 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 Devel-
opment Report: Agriculture for Development (2008); IFPRI
Global Hunger Indices (yearly); 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, 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 orga-
nizations and the scientific community. There are no recom-
mendations, 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.



Statement by Governments

All countries present at the final intergovernmental plenary
session held in Johannesburg, South Africa in April 2008
welcomel thelworkl of]thel IAASTDl andl thel 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 recog-
nize that the Global and Sub-Global Reports are the conclu-
sions 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, sci-
ence and technology for development they also provide a
diversity of views on some issues.

All countries see these Reports as a valuable and im-
portant contribution to our understanding on agricultural
knowledge, science and technology for development recog-
nizing the need to further deepen our understanding of the
challenges ahead. This Assessment is a constructive initia-
tive and important contribution that all governments need
to take forward to ensure that agricultural knowledge, sci-
ence and technology fulfils 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,landlfacilitatinglequitable,lsocially,Jlenvironmentally]
and economically sustainable development.

In accordance with the above statement, the following
governments approve the Executive Summary of the Syn-
thesis Report.

Armenia, Azerbaijan, Bahrain, Bangladesh, Belize, Benin,
Bhutan, Botswana, Brazil, Cameroon, People’s Republic of
China, Costa Rica, Cuba, Democratic Republic of Congo,
Dominican Republic, El Salvador, Ethiopia, Finland,
France, Gambia, Ghana, Honduras, India, Iran, Ireland,
Kenya, Kyrgyzstan, Lao People’s Democratic Republic,
Lebanon, Libyan Arab Jamahiriya, Maldives, Republic

of Moldova, Mozambique, Namibia, Nigeria, Pakistan,
Panama, Paraguay, Philippines, Poland, Republic of Palau,
Romania, Saudi Arabia, Senegal, Solomon Islands, Swazi-
land, Sweden, Switzerland, United Republic of Tanzania,
Timor-Leste, Togo, Tunisia, Turkey, Uganda, United King-
dom of Great Britain, Uruguay, Viet Nam, Zambia (58
countries).

While approving the above statement the following govern-
ments did not fully approve the Executive Summary of the
Synthesis Report and their reservations are entered in An-
nex A.

Australia, Canada, United States of America (3 countries).
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Executive Summary of the Synthesis Report of the
International Assessment of Agricultural Knowledge, Science
and Technology for Development (IAASTD)

This Synthesis Report captures the complexity and diver-
sity of agriculture and agricultural knowledge, science and
technology (AKST) across world regions. It is built upon the
Global and five Sub-Global reports that provide evidence
for the integrated analysis of the main concerns necessary to
achieve development and sustainability goals. It is organized
in two parts that address the primary animating question:
how can AKST be used to reduce hunger and poverty, im-
prove rural livelihoods, and facilitate equitable environmen-
tally, socially, and economically sustainable development? In
the first part we identify the current conditions, challenges
and options for action that shape AKST, while in the second
part we focus on eight cross-cutting themes. The eight cross-
cutting themes include: bioenergy, biotechnology, climate
change, human health, natural resource management, trade
and markets, traditional and local knowledge and commu-
nity-based innovation, and women in agriculture.

The International Assessment of Agricultural Knowl-
edge, Science and Technology for Development (IAASTD)
responds to the widespread realization that despite signifi-
cant scientific and technological achievements in our ability
to increase agricultural productivity, we have been less at-
tentive to some of the unintended social and environmental
consequences of our achievements. We are now in a good
position to reflect on these consequences and to outline vari-
ous policy options to meet the challenges ahead, perhaps
best characterized as the need for food and livelihood se-
curity under increasingly constrained environmental condi-
tions from within and outside the realm of agriculture and
globalized economic systems.

This widespread realization is linked directly to the
goals of the IAASTD: how AKST can be used to reduce
hunger and poverty, to improve rural livelihoods and to fa-
cilitate equitable environmentally, socially and economically
sustainable development. Under the rubric of IAASTD, we
recognize the importance of AKST to the multifunctionality
of agriculture and the intersection with other local to global
concerns, including loss of biodiversity and ecosystem ser-
vices, climate change and water availability.

The IAASTD is unique in the history of agricultural
science assessments in that it assesses both formal science
and technology (S&T) and local and traditional knowledge,
addresses not only production and productivity, but also
the multifunctionality of agriculture and recognizes that
multiple perspectives exist on the role and nature of AKST.
For many years, agricultural science focused on delivering
component technologies to increase farm-level productivity
where the market and institutional arrangements put in

place by the state were the primary drivers of the adoption
of new technologies. The general model has been to con-
tinuously innovate, reduce farm gate prices and externalize
costs. This model drove the phenomenal achievements of
AKST in industrial countries after World War Il and the
spread of the Green Revolution beginning in the 1960s. But,
given the new challenges we confront today, there is increas-
ing recognition within formal S&T organizations that the
current AKST model requires revision. Business as usual is
no longer an option. This leads to rethinking the role of
AKST in achieving development and sustainability goals;
one that seeks more intensive engagement across diverse
worldviews and possibly contradictory approaches in ways
that can inform and suggest strategies for actions enabling
the multiple functions of agriculture.

In order to address the diverse needs and interests that
shape human life, we need a shared approach to sustain-
ability with local and cross-national collaboration. We can-
not escape our predicament by simply continuing to rely on
the aggregation of individual choices to achieve sustainable
and equitable collective outcomes. Incentives are needed to
influence the choices individuals make. Issues such as pov-
erty and climate change also require collective agreements
on concerted action and governance across scales that go be-
yond an appeal to individual benefit. At the global, regional,
national and local levels, decision makers must be acutely
conscious of the fact that there are diverse challenges, mul-
tiple theoretical frameworks and development models and a
wide range of options to meet development and sustainabil-
ity goals. Our perception of the challenges and the choices
we make at this juncture in history will determine how we
protect our planet and secure our future.

Development and sustainability goals should be placed
in the context of (1) current social and economic inequities
and political uncertainties about war and conflicts; (2) uncer-
tainties about the ability to sustainably produce and access
sufficient food; (3) uncertainties about the future of world
food prices; (4) changes in the economics of fossil-based en-
ergy use; (5) the emergence of new competitors for natural
resources; (6) increasing chronic diseases that are partially a
consequence of poor nutrition and poor food quality as well
as food safety; and (7) changing environmental conditions
and the growing awareness of human responsibility for the
maintenance of global ecosystem services (provisioning,
regulating, cultural and supporting).

Today there is a world of asymmetric development, un-
sustainable natural resource use, and continued rural and
urban poverty. Generally the adverse consequences of global
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changes have the most significant effects on the poorest and

most vulnerable, who historically have had limited entitle-

ments and opportunities for growth.

The pace of formal technology generation and adoption
has been highly uneven. Actors within North America and
Europe (NAE) and emerging economies who have captured
significant economies of scale through formal AKST will con-
tinue to dominate agricultural exports and extended value
chains. There is an urgent need to diversify and strengthen
AKST, recognizing differences in agroecologies and social
and cultural conditions. The need to retool AKST, to reduce
poverty and provide improved livelihoods options for the
rural poor, especially landless and peasant communities, ur-
ban, informal and migrant workers, is a major challenge.

There is an overarching concern in all regions regarding
poverty alleviation and the livelihoods options available to
poor people who are faced with intra- and inter-regional
inequalities. There is recognition that the mounting crisis
in food security is of a different complexity and potentially
different magnitude than the one of the 1960s. The ability
and willingness of different actors, including those in the
state, civil society and private secter, to address fundamen-
tal questions of relationships among production, social and
environmental systems is affected by contentious political
and economic stances.

The acknowledgment of current challenges and the ac-
ceptance of options available for action require a long-term
commitment from decision makers that is responsive to the
specific needs of a wide range of stakeholders. A recogni-
tion that knowledge systems and human ingenuity in sci-
ence, technology, practice and policy is needed to meet the
challenges, opportunities and uncertainties ahead. This rec-
ognition will require a shift to nonhierarchical development
models.

The main challenge of AKST is to increase the produc-
tivity of agriculture in a sustainable manner. AKST must
address the needs of small-scale farms in diverse ecosystems
and create realistic opportunities for their development
where the potential for improved area productivity is low
and where climate change may have its most adverse conse-
quences. The main challenges for AKST posed by multifunc-
tional agricultural systems include:

] Howltolimprovelsocialiwelfarelandlpersonalllivelinoods]
in the rural sector and enhance multiplier effects of ag-
riculture?

<[  Howltolempowerlmarginalizedlstakeholderstolsustain
the diversity of agriculture and food systems, including
their cultural dimensions?

] Howltolprovidelsafelwater,]maintainlbiodiversity,lsus-
tain the natural resource base and minimize the adverse
impacts of agricultural activities on people and the en-
vironment?

[ Howltolmaintainlandlenhancelenvironmentallandlcul-
tural services while increasing sustainable productivity
and diversity of food, fiber and biofuel production?

] Howltolmanageleffectivelylthelcollaborativeligeneration]
of knowledge among increasingly heterogeneous con-
tributors and the flow of information among diverse
public and private AKST organizational arrangements?

] Howl tol linklthel outputsl froml marginalized,] rainlfed!
lands into local, national and global markets?

Multifunctionality

The term multifunctionality has sometimes been interpreted
as having implications for trade and protectionism. This is not
the definition used here. In IAASTD, multifunctionality is used
solely to express the inescapable interconnectedness of ag-
riculture’s different roles and functions. The concept of multi-
functionality recognizes agriculture as a multi-output activity
producing not only commodities (food, feed, fibers, agrofuels,
medicinal products and ornamentals), but also non-commod-
ity outputs such as environmental services, landscape ameni-
ties and cultural heritages.

The working definition proposed by OECD, which is used
by the IAASTD, associates multifunctionality with the particu-
lar characteristics of the agricultural production process and
its outputs; (1) multiple commodity and non-commodity out-
puts are jointly produced by agriculture; and (2) some of the
non-commodity outputs may exhibit the characteristics of ex-
ternalities or public goods, such that markets for these goods
function poorly or are nonexistent.

The use of the term has been controversial and contested
in global trade negotiations, and it has centered on whether
“trade-distorting” agricultural subsidies are needed for agri-
culture to perform its many functions. Proponents argue that
current patterns of agricultural subsidies, international trade
and related policy frameworks do not stimulate transitions
toward equitable agricultural and food trade relation or sus-
tainable food and farming systems and have given rise to per-
verse impacts on natural resources and agroecologies as well
as on human health and nutrition. Opponents argue that at-
tempts to remedy these outcomes by means of trade-related
instruments will weaken the efficiency of agricultural trade and
lead to further undesirable market distortion; their preferred
approach is to address the externalized costs and negative
impacts on poverty, the environment, human health and nutri-
tion by other means.

Options for Action

Successfully meeting development and sustainability goals
and responding to new priorities and changing circumstances
would require a fundamental shift in AKST, including sci-
ence, technology, policies, institutions, capacity development
and investment. Such a shift would recognize and give in-
creased importance to the multifunctionality of agriculture,
accounting for the complexity of agricultural systems within
diverse social and ecological contexts. It would require new
institutional and organizational arrangements to promote
an integrated approach to the development and deployment
of AKST. It would also recognize farming communities,
farm households, and farmers as producers and managers
of ecosystems. This shift may call for changing the incentive
systems for all actors along the value chain to internalize as
many externalities as possible. In terms of development and
sustainability goals, these policies and institutional changes
should be directed primarily at those who have been served



