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“Although considered by many to be a success story, the benefi ts of productivity increases in 

world agriculture are unevenly spread. Often the poorest of the poor have gained little or noth-

ing; 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 Develop-

ment (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:

• 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, rep-

resenting non-governmental organizations (NGOs), the private sector, producers, consumers, 

the scientifi c community, multilateral environment agreements (MEAs), and multiple interna-

tional 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 fi ndings 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 fi eld of agriculture and rural development, 

whether at the level of basic research, policy, or practice.
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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.

Signed:

Co-chairs 
Hans H. Herren
Judi Wakhungu

Director
Robert T. Watson

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: 
•	 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 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 Töepfer, 
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 
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-

Foreword
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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 pro-
cess, 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 con-
sensus 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 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 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 sub-Saharan Africa Summary for 
Decision Makers:

Benin, Botswana, Cameroon, Democratic Republic of 
Congo, Ethiopia, Gambia, Ghana, Kenya, Mozambique, 
Namibia, Nigeria, Senegal, Swaziland, United Republic of 
Tanzania, Togo, Uganda, Zambia (17 countries).
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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, Kenya in September 2004 that 
an international assessment of the role of AKST in reducing 
hunger and poverty, improving rural livelihoods and facili-
tating environmentally, socially and economically sustainable 
development was needed. The concept of an International 
Assessment of Agricultural Knowledge, Science and Technol-
ogy for Development (IAASTD) was endorsed as a multi-
thematic, 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 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).

The	IAASTD’s	governance	structure	is	a	unique	hybrid	
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 
Goals (MDGs): the reduction of hunger and poverty, the 
improvement of rural livelihoods and human health, and 
facilitating	 equitable,	 socially,	 environmentally	 and	 eco-
nomically sustainable development. Realizing these goals 
requires	 acknowledging	 the	 multifunctionality	 of	 agricul-
ture: the challenge is to simultaneously meet development 
and sustainability goals while increasing agricultural pro-
duction. 

Meeting these goals has to be placed in the context of a 
rapidly	changing	world	of	urbanization,	growing	inequities,	
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 
competing uses of 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 
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 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 
enterprise	requiring	the	use	and	integration	of	information,	

Background
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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 Johan-
nesburg, 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 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. 

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 histori-
cal 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 tech-
nology, 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; 
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; and identifies the key scientific un-
certainties 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 im-
proving 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 pri-
vate investments in AKST. In addition, the IAASTD will en-
hance local and regional capacity to design, implement and 
utilize similar assessments.

In this assessment agriculture is used to include pro-
duction of food, feed, fuel, fiber and other products and 
to include 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 agricul-
tural engineering), largely due to the expertise of the selected 
authors. 

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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CHALLENGES AND OPTIONS

Current low levels of agricultural productivity in SSA pre-
vent much of the population from escaping poverty, hunger 
and malnutrition. On average, livestock and crop yields in 
SSA are lower than all other regions, though these averages 
mask considerable variation. Cereal yields, for example, ce-
real yields range from 185 kg ha-1 in Botswana to 2,100 kg 
ha-1 in Cameroon. Low yields have been difficult to over-
come because they are the result of a wide range of agro-
nomic, environmental, institutional, social and economic 
factors. 

Low input use, including total fertilizer input of less than 
10 kg ha-1 on average, contributes to SSA’s low crop yields. 
Although there is considerable variation across farming sys-
tems and countries, in the mid-1990s every country in SSA 
was estimated to have a negative soil nutrient balance for 
nitrogen, potassium and phosphorus. Increased fertilizer use 
is seen by most practitioners as essential, reflected in the res-
olution by African Union members to reduce costs through 
national and regional level procurement, harmonization of 
taxes and regulations, the elimination of taxes and tariffs, 
and improving access to fertilizer, output market incentives, 
and credit from input suppliers. The cost of fertilization can 
also be reduced directly through fertilizer subsidies. These 
are currently being implemented in some SSA countries to 
support farmers. The cost of fertilization can also be reduced 
through the intensified use of organic fertilizer.

Agrochemicals, especially some synthetic fertilizers and 
pesticides, have caused negative effects on human and ani-
mal health and the environment in some parts of SSA; this 
has been exacerbated by unsafe application processes and 
inadequate	access	to	information	concerning	handling	and	
disposal practices. Pollution, particularly with respect to 
water bodies, may also result from inappropriate use. The 
economic, environmental and health costs associated with 
greater use of agrochemicals suggest that AKST options 
involve reorienting research away from high-input blanket 
doses towards technologies that enable technically efficient 
applications specific to local soil conditions [Chapter 5] and 
towards integrated nutrient management approaches. 

More than four-fifths of agricultural land is affected 
by soil moisture stress that limits the uptake of nutrients, 
implying the need to conserve both water and soil organic 
matter in parallel [Chapter 5]. Current efforts to improve 
soil fertility and regenerate the land include research into 
integrated soil fertility management that builds on farmer 

Agriculture, which incorporates crops, forests, fisheries, 
livestock and agroforestry, accounts for an average of 32% 
of the region’s GDP, and is woven into the fabric of most 
societies and cultures in the region. Even though the popu-
lation is growing and rapidly urbanizing, most families will 
continue to have ties to land and water.

Agricultural knowledge, science and technology (AKST) 
has had some notable successes in SSA including the wide-
spread adoption of improved crop and tree varieties and 
livestock breeds; the development of pest-resistant and 
drought-tolerant varieties; biocontrol of pests and parasites 
such as cassava, mealybug, green mite and ticks; integrated 
natural resource management; development of biodiversity 
products; and methods and tools for improved productiv-
ity and management in water availability, crops, livestock, 
fodder, trees and fisheries. Yet in SSA, unlike in other re-
gions, overall per capita agricultural yields declined from 
1970 to 1980 and since then have stagnated. The number 
of poor people is increasing, 30% of the population lives 
with chronic hunger, and similar levels of malnutrition in 
children under the age of five persist. 

Increasing agricultural productivity remains a priority 
for SSA, given the very low yields in the region and wide-
spread hunger, poverty, and malnutrition. However, the 
development and sustainability goals of reducing hunger, 
achieving food security, improving health and nutrition, and 
increasing environmental and social sustainability will only 
be reached if the focus of agriculture and AKST moves away 
from simply the production of food, fiber, feed, and bioen-
ergy. A broader perspective encompasses an integrated ag-
ricultural commodity value chain from production through 
to processing and marketing with a local and regional per-
spective. It accounts for the multiple functions of agriculture 
that include the improvement of livelihoods, the enhance-
ment of environmental services, the conservation of natural 
resources and biodiversity, and the contribution of agricul-
ture to the maintenance of social and cultural traditions. 
It recognizes that women, who account for approximately 
70% of agricultural workers and 80% of food processors in 
SSA, need significantly increased representation in research, 
extension	and	policy	making,	and	equitable	access	to	edu-
cation, credit and secure land tenure. It also recognizes the 
need	 for	higher	quality	 education,	 research	and	extension	
that addresses the development and sustainability goals. 

IAASTD Sub-Saharan Africa Report (SSA)
Summary for Decision Makers
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small-scale farmers. Alternative approaches include moving 
farmer engagement closer to priority setting and funding de-
cisions, increasing collaboration with social scientists, and 
increasing participatory and interdisciplinary work in the 
core research institutions. There is evidence from East Af-
rica that innovative approaches to AKST development such 
as farmer research groups are more successful in reaching 
women farmers than traditional extension activities. By un-
derstanding farmers’ contexts and priorities, grounding new 
technologies in an understanding of farmers’ motivations 
and constraints, and explicitly including groups that are of-
ten socially excluded such as women and minorities, AKST 
is more likely to be relevant and adopted. 

Many farmers in SSA use indigenous animal breeds 
which are able to withstand harsh conditions and tolerate 
many diseases, but their meat, milk and egg productivity 
is low. Options for AKST to improve livestock productiv-
ity include the use of open nucleus breeding schemes and 
improving the genetic potential of indigenous breeds, e.g., 
through characterizing genetic diversity in order to provide 
insights into genetic relationships. Given that animal disease 
management is one of the key explanations for movements, 
herd size and growth, AKST has a role to play in addressing 
the impact of disease at the smallholder level.

Scaling-up integrated approaches is difficult because 
successful innovations tend to incorporate local knowledge 
and to be specific to the particular agro-climatic conditions. 
Public good aspects of baskets of prototype technologies, 
whether originating from farmers, researchers or collabora-
tive efforts, that match the diversity of farmers’ fields can 
be transferred with appropriate scaling up and dissemina-
tion strategies. Where current structures are ineffective, 
new institutional and organizational arrangements may be 
required	 to	 support	 the	 empowerment	 of	 local	 communi-
ties to develop, adapt and disseminate AKST. Despite the 
increasing use of participatory and integrated approaches 
to AKST development, institutional resources still tend to 
be compartmentalized. For example, water management is 
often undertaken independently of pest, soil, livestock and 
forest management. Reduced water availability is the main 
cause of loss of productivity in more than half of the grazing 
land. Improved water management would improve livestock 
health	 through	 quantity	 and	 quality	 of	 grazing	 resources	
and reduced walking distance to watering points. 

Knowledge, understanding and uptake of new agricultural 
technologies on the whole are poor and patchy in SSA. In 
the IAASTD assessment, biotechnology is defined according 
to that in the Convention on Biological Diversity. In this 
context it includes much of the traditional knowledge and 
many of the traditional technologies used in SSA for the 
production, processing and preservation of food plus mod-
ern molecular tools such as genetic engineering, marker as-
sisted	selections	or	breeding	and	genomic	techniques.	In	this	
broader sense biotechnology, as an AKST subset, has a role 
to play in addressing development and sustainability goals 
but it needs to be managed to avoid derivative problems 
from its use [Chapter 3]. 

Genetic engineering is considered by some to have im-
portant ramifications for productivity but some of its uses 
and impacts are hotly contested. Contamination of farmer-

practices such as improved natural fallows, rotations, mixed 
livestock-cropping systems [Chapter 3] and incorporation 
of green and livestock manures where available. The adop-
tion of animal manure is limited by transport costs, the 
quantity	 needed	 per	 unit	 area	 of	 land	 and	 labor	 costs	 of	
weeding. Green manures help to revive degraded land, but 
often compete with edible and cash crops, and the benefits 
are often unnoticed in the short run. These are the types of 
tradeoffs that AKST needs to evaluate and minimize with 
farmers. Organic, agroforestry and no- or low-till farming 
offer integrated agroecological approaches to reducing soil 
degradation,	but	further	studies	are	required	to	determine	
the	conditions	and	incentives	required	for	farmers	to	adopt	
these methods. 

Increases in the exploitation of both surface and groundwa-
ter are required for SSA to increase productivity. Agricul-
tural production in SSA is predominantly rainfed. Only 4% 
of agricultural land is irrigated compared to 37% in Asia 
and 15% in Latin America. This situation is exacerbated by 
high rainfall variability and uncertainty, especially in arid 
and semiarid areas [Chapter 3], and projected rising tem-
peratures in SSA and decreased precipitation in the Sahel 
and	 southern	Africa	 as	 a	 consequence	 of	 climate	 change.	
The characteristics of agriculture in SSA suggest that small-
er-scale irrigation, greenwater technologies such as water 
conservation, rainwater harvesting and community level 
water management need to be explored as alternatives to 
large-scale irrigation projects. Increases in the level of irriga-
tion can come from both surface and ground water, drawing 
lessons from within and outside the region on viable small 
to	medium	scale	 irrigation	 techniques	 that	 require	 limited	
infrastructural development and can reach many farmers. 
Methods such as pumping from the rivers on an individual 
and small group basis, and locally manufactured drip sys-
tems are still to be fully exploited [Chapter 5]. 

Efficient	and	equitable	water	allocation,	a	component	of	
AKST,	requires	a	better	understanding	of	the	value	of	water	
for different competing users, appropriate mechanisms for 
allocating water, (e.g., pricing, allocation of property rights, 
regulation) and negotiations that create incentives for farm-
ers to adopt water-efficient technologies [Chapter 5]. The 
appropriate	approach	will	require	integrated	research	that	
builds on local knowledge, existing technologies, existing 
water institutions and the ability to enforce rights through 
formal systems, and also on complementary institutions 
such as land rights and farmers’ access to credit. Poor house-
holds may simply not be able to afford water priced at its 
true cost, in which case approaches such as that taken in 
South Africa (households get a free allocation per month) 
need to be explored. 

Increasing	 the	 performance	 of	 agriculture	 requires	 an	
improvement in productivity on the 80% of SSA farms that 
are smaller than two hectares. Earlier paradigms that typi-
cally attempted to fit farmers into the existing linear top-
down structures of research-development-extension worked 
relatively well for major cash crops, but there has been less 
success on small-scale diversified farms [Chapter 5]. Op-
tions for AKST include integrated and participatory ap-
proaches that can increase the likelihood that appropriate 
technologies for production are developed and adopted by 
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capacity building to reduce the negative effects of growing 
biofuels and determine the health, environmental, energy 
and food security tradeoffs in the region. Increased research 
will also enable SSA countries to determine their appropri-
ate entry points. 

Rapid depletion of SSA’s natural resources and the genetic 
erosion of indigenous germplasm threaten the sustainabil-
ity of agriculture in SSA. Land use change, including defor-
estation and expansion of agriculture into marginal areas, 
results in nutrient and biodiversity losses, water and soil 
degradation, loss of pasture, adversely affects ground and 
surface water availability and reduces the resilience of agri-
cultural systems, especially in semiarid regions. These issues 
affect every aspect of AKST as environmental degradation 
affects the productivity and sustainability of agriculture. 
Over-exploitation of freshwater and oceanic fisheries, con-
trolled breeding and the development of livestock, crop and 
tree breeds with a narrow genetic base further threaten the 
resource base [Chapter 5]. 

Integrated natural resource management options include 
diversifying farming systems, enhancing natural capital and 
building on local and traditional knowledge. For instance, 
significant investments have been made in the development 
of high value products from indigenous plant species for 
the pharmaceutical, neutraceutical and cosmetic industries. 
Such	 localization	approaches	place	agriculture	squarely	 in	
the context of society and ecosystems and so can empower 
local communities to address depletion of natural resources 
and loss of biodiversity in conjunction with poverty and 
food security. Integrated approaches allow the generation 
of substantive knowledge concerning the tradeoffs among 
economic, social, cultural and ecological goals, the roles of 
various actors such as producers, the private sector, civil 
society and government, and can accommodate new chal-
lenges such as changes caused by climate change, includ-
ing the increased problem of invasive species. These sets of 
activities and interventions will not reach system level goals 
without an explicit analysis of who wins and who loses and 
how the potential tradeoffs and synergies will be managed. 
Strategies of rapid agricultural development need to be co-
ordinated more directly with strategies for biodiversity and 
water conservation such as retaining areas of natural vegeta-
tion in production areas, keeping areas where pollinators 
can thrive, promoting organic agriculture and incorporating 
trees in agricultural landscapes. 

The public good nature of many natural resources lends 
itself to consultative and collective approaches in the devel-
opment of policies and institutions. Involving local commu-
nities in determining land use and land tenure policies and 
giving them control and responsibility over the resources 
increases	the	 likelihood	of	efficient,	equitable	and	sustain-
able use of common pool natural resources and compliance 
with rules and regulations. Examples include participatory 
forest management, which is being introduced in a number 
of countries in SSA [Chapter 5]. The collective, public goods 
aspect of on-farm agricultural biodiversity can be supported 
through international mechanisms such as Farmers’ Rights’ 
provisions under the FAO International Treaty on Plant Ge-
netic Resources for Food and Agriculture. 

Farmers in SSA often integrate trees on their farms and 

saved seed and threats to biodiversity in centers of origin 
are key concerns with respect to biotechnology and genetic 
engineering in particular. The environmental risks and evi-
dence of negative health impacts mean that SSA’s ability to 
make informed decisions regarding biotechnology research, 
development, delivery and application is critical. In part, the 
current limited capacity of individual countries to address 
risk assessment and management of transgenics is being 
addressed through regional capacity building and harmo-
nization of guidelines, policies, legislation and creating 
an understanding of biosafety issues. However, individual 
countries could develop and advance their own biotechnol-
ogy capacities. The development of comprehensive national 
biosafety frameworks works in conjunction with effective 
enforcement institutions and implementation mechanisms 
[Chapter 3]. 

Biological control is an option for integrated pest man-
agement and involves augmentation or conservation of local 
or introduced natural enemies to pest populations. There 
are several examples where staple and important crops have 
been saved by biological control over wide areas. There are 
a number of economic assessments showing biocontrol’s 
successes including coffee mealybug and more recently the 
campaigns against cassava mealybug, green mite and water 
hyacinth that show large and accruing gains. These controls 
are still in place and contribute to small farmers’ food secu-
rity in the long term [Chapter 2].

SSA countries are the most intense users of biomass in 
the world, meeting more than 50% of their total primary 
energy consumption from this source. This biomass energy 
predominantly consists of unrefined traditional fuel such 
as firewood and crop and animal residues [Chapter 2]. Use 
of biomass as a source of energy in its traditional forms 
results in inefficient energy conversion, environmental and 
health hazards, is time-consuming in terms of collection and 
contributes to the degradation of forests. AKST has played 
a role in improving the traditional bioenergy technologies, 
such as design and supply of efficient cooking stoves, and 
helping people to move to more sustainable, efficient and 
less harmful forms of energy. Some SSA countries have real-
ized this potential and have programs for the cogeneration 
of electricity [Chapter 2]. 

Research and development in improving biofuel yields 
per unit of land and in reducing economic costs of produc-
tion are needed. Biofuel production involves tradeoffs that 
have not yet been evaluated. Globally, output from first gen-
eration biofuels produced from agricultural crops is growing 
rapidly supported by government policies, but these fuels are 
rarely economically competitive with petroleum fuels. The 
production of first generation biofuels in particular in SSA is 
likely to put pressure on forests and marginal lands. A ma-
jor debate centers around whether this use of biomass will 
remove land from production of food crops and/or result 
in increased prices of staple commodities, such as maize, if 
used for biofuels. Next generation biofuels may have greater 
potential for SSA. Many use residues, stems and leaves and 
so	could	reduce	pressure	on	land	requirements,	but	concerns	
remain, e.g., over the environmental impact of harvesting 
agricultural residues. AKST has a large role to play concern-
ing the careful analysis of biofuel technology appropriate 
for SSA, in parallel with the development of policies and 
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as feed, and strengthening the capacity for impact monitor-
ing, such as the impacts of chemical inputs and the con-
version of mangroves to fisheries. Additional options for 
AKST include the need to develop postharvest technologies, 
value chain and product development, farmer training and 
increasing access to inputs [Chapter 5]. 

Agricultural intensification tends to be accompanied 
by decreasing agricultural biodiversity. However, farmers 
naturally play a role in conserving agricultural biodiversity 
that can be exploited and incorporated into more formal 
conservation approaches. Genetic erosion is of particular 
concern in SSA because many countries have a wide range 
of crops and livestock species that are considered relatively 
unimportant on a global level but are important as local 
staples. In situ conservation and protection is particularly 
important for conserving genetic resources, helping to main-
tain evolutionary processes and having a positive effect on 
biodiversity	and	equity.

Working with local communities has been shown to be 
key to conserving biodiversity and maintaining or enhanc-
ing ecosystem services in the long term. Market-oriented in-
centives enable local communities to benefit financially from 
sustainably	managing	soils,	water,	sequestering	carbon	and	
conserving biodiversity. These could include direct payments 
to farmers or to particular agricultural sectors; other types 
of rewards include well-defined property rights over natural 
resources in favor of local communities; the development 
of markets for indigenous species; and strengthening intel-
lectual property rights.

Agriculture, health and nutrition in SSA are closely linked. 
The emphasis of agricultural policies in SSA on the produc-
tion of a few staple food crops to the neglect of indigenous 
species with good nutritional properties, and micronutrient 
rich foods, such as fruits and vegetables, has reduced agri-
culture’s potential to improve the livelihoods of households, 
including health and nutrition.

Increasing yields will have a direct impact on the nu-
tritional status of the rural poor. General options to reduce 
malnutrition encompass increasing households’ access to 
income and calories and encouraging a diet of diversified 
foods with the needed nutrients. There is scope for AKST to 
target micronutrient deficiency through increased research 
into the nutritional value of local and traditional foods, par-
ticularly fruits and vegetables, and the extent to which they 
contribute to diets. To ensure that the direction of AKST re-
search is relevant to local communities and that its outputs 
will	be	widely	adopted,	additional	research	is	required	into	
the conditions under which farmers will choose to cultivate 
and market these traditional food sources and households 
will choose to consume and purchase. The empowerment 
and increased involvement of women can help with the de-
velopment, adoption and demand for more nutritious foods, 
such as orange-flesh sweet potato (Ipomoea batatas). Mal-
nutrition is increasingly becoming an urban as well as rural 
problem. Options that are particularly relevant to the urban 
population include product development to increase the 
variety	and	quality	of	 food,	 including	 fortified	 foods,	and	
targeted information campaigns to increase awareness and 
encourage adoption of more nutritious foods. 

Malnutrition and ill health in SSA are exacerbated by 

on landscapes in order to harness multiple benefits, includ-
ing timber and other high value products, fuel wood, fiber, 
feed, medicinal products, fruits and ecosystem services, such 
as	 land	 rehabilitation	 and	 soil	 fertility	 through	 sequential	
fallow systems and systems with intercropped trees [Chap-
ter 5]. Barriers to clonal forestry and agroforestry have been 
overcome by the development of robust vegetative propaga-
tion	techniques,	which	are	applicable	to	a	wide	range	of	tree	
species. Domestication, intensive selection and conventional 
breeding have had positive impacts on yield and the pro-
duction of staple food crops, horticultural crops and timber 
trees. Agroforestry research builds on local knowledge and 
has the potential to reduce pressure on forests and provide 
ecosystem services such as biodiversity conservation, car-
bon	 sequestration	 and	 land	 restoration.	Women	 and	men	
have different priorities, which suggests scope for AKST to 
identify trees with multiple uses. Factors that need to be 
taken into account in agroforestry research include impact 
assessments, e.g., ensuring that trees do not jeopardize wa-
ter supplies, especially in dry areas, and that exotic species 
are	not	introduced	that	cause	social	equity	issues	relating	to	
land use and land rights. Other issues that need to be ad-
dressed include increasing adoption of agroforestry technol-
ogies, pests and diseases, markets for agroforestry products, 
availability of planting materials and adaptation to climate 
change [Chapter 3].

Because livestock genetic diversity is being lost relatively 
rapidly,	short-term	strategies	are	required	to	provide	infor-
mation for priority setting. This might include as a first step, 
rapid surveys and population estimates and data on genetic 
distances. In the longer term, policies and market strategies 
to promote the use of indigenous breeds can provide eco-
nomic incentives to conserve these breeds. Community par-
ticipation in livestock breeding increases the likelihood of 
appropriate traits being identified and developed. Yet infor-
mation	is	still	required	with	respect	to	how	livestock	owners	
make livestock selections and how livestock production fits 
with other livelihood activities.

SSA is the only region where per capita fish supplies are 
falling (from 9 kg per person in 1973 to 6.6 kg in 2005) as a 
result of stagnation in capture fish production and a grow-
ing population. Where capture fisheries are over-exploited, 
institutions need to be strengthened for allocating fishing 
rights, ensuring sustainable catches, and enforcing rules 
and regulations. Improved management of capture fisher-
ies	will	also	require	strategies	 to	reduce	and	use	by-catch,	
and reduce postharvest losses [Chapter 5]. Working with 
local fishing communities and understanding their perspec-
tives on externally enforced rules and regulations may re-
duce tensions between biological realities and community 
acceptance. Investment in supporting local fishers in modern 
fishing	techniques	could	also	go	a	long	way	in	reducing	ten-
sions and improving livelihoods.

Unlike	in	other	regions,	aquaculture	currently	makes	a	
very small contribution to total fish production in SSA – 
just	2%	compared	with	38%	worldwide.	Aquaculture	has	
the potential to improve livelihoods and nutrition, and re-
duce the pressure on capture fisheries. AKST has a role to 
play	in	reducing	the	potential	negative	effects	of	aquaculture	
through learning from other regions, increased research into 
integrated farming systems that avoid using wild-caught fish 
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sustainable without the injection of external funds to cover 
the relatively high administrative costs [Chapter 5]. Recently 
retail banks are becoming involved in commercially viable 
microcredit by providing capital to organizations that then 
provide the microcredit directly to farmers. An appropriate 
policy environment for easy access to affordable microcredit 
is most likely to benefit farmers. Alternatives to credit from 
the financial sector include the development of contracts that 
allow for advanced payment and provision of inputs and 
extension services from agribusiness companies to farmers, 
such as contract farming and outgrower schemes.

Weather insurance can reduce farmers’ exposure to 
highly variable rainfall and hence crop yields provided they 
are in a position to pay for such services [Chapter 5]. Private 
provision of weather and crop insurance is only likely to oc-
cur for larger farms and high value crops. Some initiatives 
are being piloted by the World Bank that pay out depend-
ing on rainfall rather than crop output, thereby eliminating 
moral hazard (farmers may put less effort into their farming 
activities if they are insured against losses). Such insurance 
may be more relevant to drought rather than climate vari-
ability and the problem of covariance remains (if one farmer 
is negatively affected the likelihood is that most farmers in 
the vicinity will be), suggesting that private companies on 
their own may not be willing to provide such insurance. 
Micro-insurance is already being introduced for small-scale 
farmers in a number of SSA countries through partnerships 
between private companies, donor governments, and NGOs, 
but has not been rigorously evaluated.

Rangeland management approaches practiced by pas-
toral livestock farmers have been recognized as the appro-
priate response to knowledge of the spatial and temporal 
availability of resources. These strategies include movement 
of	livestock	to	follow	quality	and	quantity	of	feed	and	wa-
ter, flexible stocking rates and herd diversification sustained 
by a system of communal resource tenure. AKST needs to 
address emerging constraints and new realities for these pas-
toral systems brought about by land tenure changes, which 
conflict with traditional tenure, institutions, and carrying 
capacity in the context of emerging challenges such as cli-
mate change and associated stresses. These strategies are 
most likely to work if countries develop regional strategies 
to enhance the evolution of pastoral farming systems. 

Options for AKST include the application of geographic 
information	systems	and	quantitative	modeling	processes	to	
provide further insights into productivity patterns of the sys-
tem and offer policy options to ensure sustainability. Incen-
tives and arrangements for local communities that designate 
rangelands for other uses such as biodiversity conservation 
have been attempted in some countries. The development of 
reliable early warning systems to avoid catastrophic effects 
of droughts and designing livestock management systems 
can help to alleviate the shortage of dry season grazing. 
Improving understanding and documentation of the role of 
livestock in livelihoods and motivations behind pastoralist 
practices will be most effective if conducted in pastoralists’ 
languages using participatory methods.

The lack of connection between SSA farmers and the mar-
ket has seen agriculture remain rudimentary, unprofitable 
and unresponsive to market demand. Farmers’ poor access 

tropical diseases, such as malaria and schistosomiasis, and by 
HIV/AIDS-associated diseases, such as tuberculosis, that re-
sult in reduced workforces available to agriculture and other 
productive sectors [Chapter 5]. Animal-linked diseases af-
fecting both human and animals have also been a significant 
setback to livelihood security, aggravated by unregulated 
cross-border movements resulting in the spread of trans-
boundary diseases such as Contagious Bovine Pleuropneu-
monia (CBPP), African Swine Fever (ASF) and Rift Valley 
Fever (RVF). AKST options to address these diseases include 
efficient vaccine development, rapid and accurate diagnostic 
techniques	and	breeding	of	animals	with	high	tolerance	to	
diseases. Policy options include control of animal movements  
across	boundaries	and	this	requires	regional	cooperation.

Most farmers in SSA operate in an environment of high risk 
and uncertainty. Farmers therefore tend to adopt strategies 
that minimize risk and vulnerability at the expense of profit-
maximizing strategies, resulting in an agricultural sector in 
SSA that is well below its potential. SSA already experiences 
high variability in rainfall and other climatic extremes, which 
will be exacerbated by climate change. Resilience in much 
of SSA is inhibited by fragile ecosystems, weak institutions, 
ineffective governance, and poverty; those most vulnerable 
are the poor who have the least adaptive capacity. When 
AKST builds on farmers’ and pastoralists’ coping strategies 
and innovations thereby placing local people’s knowledge 
and actions, such as diversified production practices used 
by 90% of SSA farmers, at the center of research efforts, the 
multiple functions of agriculture are better realized and the 
threats of climate change mitigated. Options include under-
taking collaborative research with farmers, including the in-
tegration of crop, livestock, tree and fish components where 
applicable that spread risk and deliver various benefits at 
different periods throughout the year [Chapter 3]. 

Few households in SSA have private and transferable 
property rights to the land that they farm. Although secure 
land tenure correlates with long-term investments in natu-
ral resource management, land titling in itself has not been 
shown to increase credit transactions, improve production 
or increase the number of land sales. Any benefits are of-
ten offset by the high transactions costs of titling land and 
loss of rights of disadvantaged groups including women 
and pastoralists. However, land tenure reform in some cases 
may be necessary to secure individual or collective rights 
to resources in order to reduce farmers’ vulnerability and 
strengthen women’s access to resources. It is more likely to 
be	effective	and	equitable	if	it	is	sensitive	to	the	impact	on	
the rights of disadvantaged groups and undertaken in par-
allel with the harmonization of other laws such as inherit-
ance [Chapter 5]. Collective action when resource and land 
tenure are secure has yielded benefits and reduced risks and 
costs for members through labor efficiencies, provision of 
public services and management of natural resources. The 
inclusion of a gender perspective in these institutions for col-
lective	action	leads	to	more	equitable	outcomes.	

Credit, insurance, and other risk-sharing institutions 
can reduce farmer exposure to risk and uncertainty and 
therefore enable them to increase expected output and prof-
its. Microcredit is relatively well established in SSA. Much 
is provided through NGOs and not all may be economically 
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quality	and	availability,	and	land	rehabilitation	and	nutri-
ent cycling [Chapter 5]. There has been some recent expe-
rience in SSA where those that provide an environmental 
service are compensated for this by the beneficiaries of the  
service.

There is also increasing potential for African countries 
and small-scale farmers to be involved in voluntary markets 
for carbon and international market mechanisms such as the 
CDM (Clean Development Mechanism). Knowledge and 
strategies to reduce carbon emissions through community-
based afforestation and reforestation projects, agroforestry 
and reduced deforestation and degradation (REDD) are 
being generated, but need to be tested and adopted. These 
strategies have the potential to create synergies for increas-
ing productivity and achieving the multiple functions of ag-
riculture [Chapter 5]. 

Other mechanisms such as certification, which may 
result in a premium paid to farmers, have to be carefully 
designed	so	that	appropriate	prices	are	set	and	the	require-
ments for certified products are jointly negotiated. However, 
at present the costs of certification for small-scale farmers 
can be prohibitive [Chapter 5]. AKST has a role to play 
in assessing and monitoring the impacts of these different, 
novel market approaches—decreasing transactions costs for 
local communities, and setting up appropriate policies and 
institutions that provide level playing fields for negotiation 
between buyers and sellers and determine whether the poor 
can benefit. 

The dominance of external funding for AKST in SSA has 
resulted in unreliable long-term funding and loss of con-
trol over the relevance and direction of new AKST develop-
ments. Even with external funding, if Nigeria and South Af-
rica are excluded, AKST spending in SSA declined by 2.5% 
per year during the 1990s. A commitment by countries in 
SSA to reaching the Maputo Declaration’s target of allo-
cating 10% of the budget to agriculture has the potential 
in some cases to ensure more sustained and reliable public 
funding for AKST, increase the relevance of AKST for SSA, 
and be a catalyst for increased coherence between donor 
and national policies. In parallel, better use can be made of 
current limited resources through existing regional and sub-
regional networks enabling resource and expertise sharing; 
leveraging funding through cost-sharing with end users; the 
use of competitive grants, matching grants, trust funds, and 
specific surcharges such as levies and voluntary contribu-
tions. Furthermore, a strategic action at the national level 
on stimulating local private sector investment in food and 
agriculture and local agri-business could help.

Establishing funding mechanisms through performance- 
based competitive research funds and matching grants can 
enhance collaboration between various research partners. 
Public-private partnerships offer a way to leverage public 
funding, but AKST research and development may be pulled 
towards commercial outputs at the expense of public good 
outputs and so still need to be evaluated against development 
and sustainability goals. Given the contribution of agricul-
ture to improving human health and nutrition, a strategy of 
integrated planning and programming among ministries of 
health, agriculture, livestock and fisheries would provide op-
portunities for joint funding of, and better synergies among 

to markets reduces incentives to apply AKST innovations 
and to make investments in modern technologies and so 
inhibits the shift of poor farmers from subsistence to mar-
ket-oriented production. Weak markets result in expensive 
inputs and poorly developed output markets result in low 
farm-gate prices for internationally traded products. Weak 
business service sectors reinforce small producers’ isolation 
from any but the most local markets and barriers to enter-
ing the formal market reinforce the inefficiencies and limita-
tions inherent in the informal sector, with the result that the 
benefits of informality are outweighed by reduced competi-
tiveness and increased vulnerability. SSA farmers have fared 
no better internationally. Between 1980 and 2000, most 
SSA countries’ agricultural exports to international markets 
stagnated at just 2% of the global market in spite of global-
ization trends that were expected to open new markets to 
SSA products. It is critical that terms of trade between SSA 
and international partners improve.

Options to improve the connection between farmers 
and the market include improving technical assistance in 
production	and	postharvesting	techniques;	training	and	ca-
pacity development and access to credit for long-term invest-
ments and product upgrading; investment in organizational 
and institutional development of farmer organizations to 
enhance farmers’ management, negotiating, and bargain-
ing skills; and promotion of agro-processing in small urban 
centers. AKST has an important role to play in increasing 
production efficiency along the value chain by making mod-
ern technologies available and providing viable processes 
for transmitting marketing information and including in-
formation related to consumer preferences and price signals 
to farmers and agro-processors. Contract farming and out-
grower schemes, which offer benefits related to guaranteed 
market access, access to credit and market information are 
being explored in the region. 

The absence of processing and storage infrastructure lo-
cated near the main producing areas inhibits value addition. 
Further, market development calls for infrastructure inputs, 
including rural road networks and electricity. There is a 
positive correlation between the development of transporta-
tion infrastructure and agricultural intensification; yet SSA 
has the lowest density of paved roads of any world region. 
Information and communication technologies (ICTs) devel-
opment is increasing access to and contribution of AKST 
knowledge in some parts of the region, but there is potential 
to achieve more impact. 

Increasing the scope of marketing opportunities at the 
regional level, as stipulated in the Lagos Plan of Action and 
the Abuja Treaty, will increase trade and marketing oppor-
tunities. Further options include implementing existing re-
gional agreements towards meeting targets; improving and 
harmonizing customs procedures and instituting policies for 
more efficient cross-border trade; and removing infrastruc-
tural and other barriers to the movement of commodities 
across borders. 

Payments for environmental services (PES) are a mar-
ket-based tool that has received substantial interest in SSA. 
It creates incentives for managing natural resources, directly 
rewarding management practices that contribute to main-
taining and enhancing environmental services that result 
in	 biodiversity	 conservation,	 carbon	 sequestration,	 water	
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However, scientists are less likely to choose to undertake 
longer-term participatory and integrated research unless 
there are changes in the professional reward system that is 
currently based predominantly on the generation of data at 
meso and macro levels. 

There is scope to explore the potential for efficiencies 
in regional graduate training models. The large number of 
small countries in Africa means it is often difficult for indi-
vidual universities to achieve a critical mass of teachers in 
specialized areas such as biotechnology. Appropriately de-
signed regional training approaches may provide a solution. 
However, rather than creating new regional institutions, 
self-initiated efforts—building on regional specializations 
within existing universities and then developing networked 
training programs to attract students from a regional wa-
tershed—are likely to be more cost effective and have more 
impact, particularly in the short term.

New approaches to AKST generation that increase 
farmer involvement and include local and traditional knowl-
edge naturally incorporate and enhance farmers’ own tech-
nical skills and research capabilities. However, SSA is the 
only region where formal education and government ser-
vices function formally in languages different from the first 
languages of almost the entire citizenry. This linguistic di-
vide, which reduces the scope for combining formal science 
and technology and local and traditional knowledge, can be 
addressed in part through the increased use and understand-
ing of local languages when working with farmers.

Increasing the functional literacy and general education 
levels among rural communities, especially women, has al-
ready been proven to increase the likelihood of achieving 
development and sustainability goals. Additional options 
include specific curriculum reform that addresses the key 
skills	required	to	empower	individuals	and	communities	to	
engage in the development and use of AKST, increase the 
likelihood of local and traditional knowledge being incor-
porated, and drive and contribute to agricultural product 
and service development. Specific actions to mainstream 
women’s involvement include strategies that encourage 
women to study agricultural and engineering sciences and 
social sciences; and effort to ensure that extension, data col-
lection and enumeration involve women both as providers 
as well as recipients. For example, 83% of extension offi-
cials in SSA are men who, due to cultural norms cannot, or 
may choose not to speak to women. 

programs. More generally, shifting to a multifunctional lo-
calized	 approach	 to	 agriculture	 will	 require	 political	 will	
on the part of policy makers, agribusinesses and donors of 
publicly funded research to make more community-centered 
decisions about how to invest limited resources. 

Current education, training and extension structures are 
incompatible with innovative approaches to AKST develop-
ment. Most agricultural scientists in SSA are trained and 
rewarded within a narrow discipline, reflecting the typi-
cally linear approaches to research and extension that value 
“formal” scientific research and learning over more tacit 
forms of farmer learning and local and traditional knowl-
edge. Proven approaches to research for development have 
evolved recently, with more attention paid to integrated so-
lutions, spatial heterogeneity, tradeoffs, and livelihood and 
environment outcomes rather than only productivity issues. 
There has also been considerable emphasis in establishing 
coherence and synergies among basic applied and adaptive 
research as well as dissemination of results by encouraging 
collective participation of universities, private sector, public 
research organizations and civil society. New players, in-
cluding some international NGOs, have joined in knowl-
edge generation.

In SSA, the generation of formal knowledge and scien-
tific development rests predominantly with a research system 
comprising national and international agricultural research 
organizations, universities and the private sector [Chapter 
3].	Often	this	research	system	is	slow	and	inadequate	in	its	
response to challenges. This is partly due to poor access to 
current global literature and expertise. Typically it can also 
be	 attributed	 to	 education	 systems	 that	 inadequately	 pre-
pare scientists to carry out effective research, and to poor 
linkages between education, research and extension. Educa-
tion is still centered on learning facts rather than developing 
skills in problem solving and is constrained by disciplinary 
boundaries. 

Options include improving the connections between 
education, research and extension systems, moving to 
problem-based learning, removing outdated disciplinary 
paradigms and updating the research approaches and tools 
being taught. Training can be expanded to include the so-
cioeconomic and policy environment in which agricultural 
development occurs, and field-based research with farmers. 
A new cadre of specialists is needed who are able to of-
fer technical support in appropriate tools and approaches. 
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V.I.O. Ndirika • Ahmadu Bello University 
Stella Williams • Obafemi Awolowo University

Rwanda
Agnes Abera Kalibata • Ministry of Agriculture

Senegal
Julienne Kuiseu • CORAF/WECARD
Moctar Toure • Independent

South Africa
Marnus Gouse • University of Pretoria

Sri Lanka
Francis Ndegwa Gichuki • International Water Management 

Institute (IWMI)

Tanzania
Roshan Abdallah • Tropical Pesticides Research Institute (TPRI)
Stella N. Bitende • Ministry of Livestock and Fisheries 

Development
Sachin Das • Animal Diseases Research Institute
Evelyne Lazaro • Sokoine University of Agriculture
Razack Lokina • University of Dar es Salaam
Lutgard Kokulinda Kagaruki • Animal Diseases Research Institute
Elizabeth J.Z. Robinson • University of Dar es Salaam

Uganda
Apili E.C. Ejupu • Ministry of Agriculture, Animal Industries and 

Fisheries
Apophia Atukunda • Environment Consultancy League 
Dan Nkoowa Kisauzi • Nkoola Institutional Development 

Associates (NIDA)
Imelda Kashaija • National Agriculture Resource Organization 

(NARO)

United Kingdom
Nicola Spence • Central Science Laboratory 

United States
Wisdom Akpalu • Environmental Economics Research & 

Consultancy (EERAC)
Patrick Avato • The World Bank
Mohamed Bakarr • Center for Applied Biodiversity Science, 

Conservation International
Amadou Makhtar Diop • Rodale Institute
David Knopp • Emerging Markets Group (EMG)
Pedro	Marques	• The World Bank

Benin
Peter Neuenschwander • International Institute of Tropical 

Agriculture
Simplice Davo Vodouhe • Pesticide Action Network

Democratic Republic of Congo
Dieudonne Athanase Musibono • University of Kinshasa

Ethiopia
Assefa Admassie • Ethiopian Economic Policy Research Institute 
Gezahegn	Ayele	•	EDRI-IFPRI
Joan	Kagwanja	•	Economic	Commission	for	Africa
Yalemtsehay	Mekonnen	•	Addis	Ababa	University

Ghana
John-Eudes Andivi Bakang • Kwame Nkrumah University of 

Science and Technology (KNUST)
Daniel N. Dalohoun • United Nations University MERIT/INRA
Felix Yao Mensa Fiadjoe • University of Ghana
Carol Mercey Markwei • University of Ghana Legon
Joseph (Joe) Taabazuing • Ghana Institute of Management and 

Public Administration (GIMPA)

Kenya
Tsedeke Abate • ICRISAT-Nairobi
Susan Kaaria • Ford Foundation
Washington O. Ochola • Egerton University
Wellington Otieno • Maseno University 
Wahida Patwa Shah • ICRAF – World Agroforestry Centre
Anna Stabrawa • United Nations Environment Programme

Madascagar
Roland Xavier Rakotonjanahary • FOFIFA (National Center for 

Applied Research for Rural Development)

Mozambique
Manuel Amane • Instituto de Investigação Agrícola de 

Moçambique	(IIAM)
Patrick Matakala • World Agroforestry Centre, ICRAF Southern 

Africa Regional Programme 

Netherlands
Nienke Beintema • IFPRI

Nigeria
Sanni Adunni • Ahmadu Bello University
Michael Chidozie Dike • Ahmadu Bello University
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Zimbabwe
Chiedza L. Muchopa • University of Zimbabwe
Lindela R. Ndlovu • National University of Science and 

Technology
Idah Sithole-Niang • University of Zimbabwe

Harry Palmier • The World Bank
Stacey Young • US Agency for International Development 

Zambia
Charlotte Wonani • University of Zambia

Authors and Review Editors  |  13
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Annex B

Secretariat and Cosponsor Focal Points

Central and West Asia and North Africa – International Center 
for Agricultural Research in the Dry Areas (ICARDA)
Mustapha Guellouz, Lamis Makhoul, Caroline Msrieh-Seropian, 

Ahmed Sidahmed, Cathy Farnworth

Latin America and the Caribbean – Inter-American Institute for 
Cooperation on Agriculture (IICA)
Enrique	Alarcon,	Jorge	Ardila	Vásquez,	Viviana	Chacon,	Johana	

Rodríguez, Gustavo Sain

East and South Asia and the Pacific – WorldFish Center
Karen Khoo, Siew Hua Koh, Li Ping Ng, Jamie Oliver, Prem 

Chandran Venugopalan

Cosponsor Focal Points
GEF Mark Zimsky
UNDP Philip Dobie
UNEP Ivar Baste
UNESCO Salvatore Arico, Walter Erdelen
WHO Jorgen Schlundt
World Bank Mark Cackler, Kevin Cleaver, Eija Pehu,  

 Juergen Voegele

Secretariat

World Bank 
Marianne Cabraal, Leonila Castillo, Jodi Horton, Betsi Isay, 

Pekka	Jamsen,	Pedro	Marques,	Beverly	McIntyre,	Wubi	
Mekonnen, June Remy

UNEP
Marcus Lee, Nalini Sharma, Anna Stabrawa

UNESCO
Guillen Calvo

With special thanks to the Publications team: Audrey Ringler 
(logo	design),	Pedro	Marques	(proofing	and	graphics),	Ketill	
Berger and Eric Fuller (graphic design)

Regional Institutes

Sub-Saharan Africa – African Centre for Technology Studies 
(ACTS)
Ronald Ajengo, Elvin Nyukuri, Judi Wakhungu
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Sam Dryden, Managing Director, Emergent Genetics 
David Evans, Former Head of Research and Technology, Syngenta 

International
Steve Parry, Sustainable Agriculture Research and Development 

Program Leader, Unilever
Mumeka M. Wright, Director, Bimzi Ltd., Zambia

Consumer Groups
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

Steering Committee 
The Steering Committee was established to oversee the 
consultative process and recommend whether an international 
assessment was needed, and if so, what was the goal, the scope, 
the expected outputs and outcomes, governance and management 
structure, location of the Secretariat and funding strategy.

Co-chairs
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

Annex C

Steering Committee for Consultative Process and Advisory  
Bureau for Assessment
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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 

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
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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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Sub-Saharan Africa

Summary for Decision Makers

International Assessment of Agricultural Knowledge, 
Science and Technology for Development
International Assessment of Agricultural Knowledge, 
Science and Technology for Development

Agriculture 
  Crossroadsat a 
Agriculture 
  Crossroads

at a

Summary for Decision Makers

“Although considered by many to be a success story, the benefi ts of productivity increases in 

world agriculture are unevenly spread. Often the poorest of the poor have gained little or noth-

ing; 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 Develop-

ment (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:

• 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, rep-

resenting non-governmental organizations (NGOs), the private sector, producers, consumers, 

the scientifi c community, multilateral environment agreements (MEAs), and multiple interna-

tional 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 fi ndings 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 fi eld of agriculture and rural development, 

whether at the level of basic research, policy, or practice.
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