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1
 This paper by the Global Authors’ Team (GAT) has been commissioned by the Global Forum on International 

Agricultural Research (GFAR) as an input into the Global Conference on Agricultural Research for Development 
(GCARD) being held in, Montpellier, France between March 28

th
 and 31

st
 2010. It builds on the consultations 

conducted over nearly a year as part of the GCARD process, in Latin America and the Caribbean, Asia and the 
Pacific, the North Africa and West Asia, Sub-Saharan Africa, Central Asia and the Caucuses, Western Europe, 
with additional contributions from China and other Emerging Economies. Some 2000 stakeholders of 
agricultural research from different sectors participated in these consultations. The paper also draws on the 
team’s analysis of the state of the world agricultural research undertaken by or for the benefit of developing 
countries and the rapidly changing international context in which the research is conducted. The Team 
reviewed nearly 300 recent and historical documents, drew on their own collective experience of nearly 35 
years each in different parts of the world as well as benefiting from perspectives and comments on the earlier 
draft from the authors of Regional Papers, leaders of international, regional and national research systems, 
colleagues in IFAD, FAO, GFAR, the CGIAR, the World Bank, IDS and many others. The team will reflect the 
discussions at GCARD and the paper will be finalized by the end of April 2010.The views expressed in the paper 
are those of the authors and do not necessarily reflect the views of the GFAR Steering Committee, its 
constituents or the donors who have financed GFAR and the GCARD process Comments are welcome from all 
readers. 
 



i   

Table of Contents 
 

Data Notes ............................................................................................................................. iv 

List of Acronyms .................................................................................................................... vi 

About the Authors ................................................................................................................. ix 

 

Preface: Transforming Agricultural Research for Development (TAR4D), A Global 
Consultants’ Report ............................................................................................................... x 

 

Executive Summary for GAT Report ................................................................................... xii 

 
Chapter 1: By 2050 A Warmer Crowded 
Interconnected World of 9 Billion People ................... 1 

The World in 2050 ................................................................................................................. 1 

Global Integration of Markets ............................................................................................... 9 

Interconnectedness has had beneficial impacts as well as downsides ............................. 10 

Increased Role of Science and Technology: Mainstreaming Sustainability ...................... 10 

Lessons from Evidence of Research Impacts for Future Allocation of Agricultural 
Research Resources at Various Levels and Types of Research .......................................... 13 

Implications and Limitations of Existing Impact Studies as a Guide to Research Resource 
Allocations in the Framework of Poverty Reduction ......................................................... 15 

 
Chapter 2: The Current Patchy State of Micro-
Economic Knowledge on Levels and Determinants of 
Poverty to Assess Impacts of Agricultural Research .. 17 

Food Security, Poverty and Gender .................................................................................... 17 

Measures of Poverty and Food Insecurity from the Perspectives of Roles and Impacts of 
Agricultural Research 4 Development ................................................................................ 18 

FAO's Food Security Measures ............................................................................................ 21 

Poverty’s Changing Size and Locations over Time Based on the World Bank’s Revised 
Estimates .............................................................................................................................. 22 

IFPRI’s Global Hunger Index ................................................................................................ 24 

Investment Needs in Agricultural Research and Development ......................................... 24 

Declining Aid and Declining Share of Agriculture and Infrastructure in Aid ..................... 25 

Implications for Development of, by and for the Poor ...................................................... 27 

 
Chapter 3: The Current Landscape of Agricultural 
Research for Development (AR4D) ........................... 29 

A. Institutional Diversification: A Multiplicity of AR4D actors .......................................... 29 

1. Birth of an International System: the Establishment of the CGIAR ........................... 30 



ii   

2. Public Sector Research Institutions at the National Level ......................................... 33 

3. Institutions of Higher Education ................................................................................. 35 

4. The Private Sector ........................................................................................................ 35 

5. Public Private Partnerships ......................................................................................... 37 

6. Regional Research Associations and Networks of Developing Countries ................. 39 

7. OECD Countries Involvement in AR4D efforts ............................................................ 47 

B. Financial and Human Resources Support for AR4D ....................................................... 53 

1. Developing regions are gaining ground within a context of slower global growth 
and immense change in the diversity and capacities..................................................... 53 

2. A global context of evident underinvestment............................................................ 54 

3. A high concentration of capacities in just a few countries ........................................ 55 

4. A Vast Majority of Public Resources ........................................................................... 56 

5. The Unbalanced Human Resources Situation ............................................................ 56 

6. Research efforts concentrated in crops ...................................................................... 58 

C. Conclusions and Implications for the future .................................................................. 58 

 
Chapter 4: “Delivering” Research Outputs: Conditions 
for Adoption, Co-Creation and Delivery of Knowledge 
and Technologies among Poor Farmers .................... 61 

Secure Land Rights ............................................................................................................... 61 

Revival of Extension ............................................................................................................ 62 

Civil Society Organizations .................................................................................................. 65 

Policy Environment and Policy Capacity ............................................................................. 67 

Rural Infrastructure: Roads, Electricity, IT and Water ....................................................... 68 

Financial Institutions ........................................................................................................... 68 

 
Chapter 5: Partnerships ........................................... 70 

A. GCARD Regional Consultation Priorities, CGIAR’s Strategic Results Framework (SRF), 
and Mega Programs (MPs) .................................................................................................. 70 

B. The CGIAR Reform Process ............................................................................................. 81 

A New Model for the CGIAR ............................................................................................ 82 

What Priorities, Who Sets Them and How? ................................................................... 82 

SRF Substance: Many Expectations ................................................................................ 83 

The distinguishing features of the strategy compared to the Business as Usual ......... 84 

The Mega Programs ......................................................................................................... 84 

C. Leveraging 100 percent through Partnerships: Principles and Lessons of Experience . 87 

Clarity in Terms Influence Clarity of Partnerships .......................................................... 87 

Why Partner? ................................................................................................................... 89 

Four different types of public goods provision .............................................................. 89 

Partnership Principles for Adherence ............................................................................. 90 

Implications for Future Partnerships between the National and Regional Systems and 
the CGIAR ......................................................................................................................... 91 



iii   

 
Chapter 6: Conclusions and a Road Map for TAR4D .. 92 

A. Conclusions ...................................................................................................................... 92 

B. The DRAFT Road Map ...................................................................................................... 93 

Who Should Make the Commitment? ............................................................................ 93 

Towards a Well-Functioning AR4D System .................................................................... 93 

Role of the Global Forum on Agricultural Research (GFAR) and GCARDs ..................... 94 

New Ideas and Best Practices ......................................................................................... 95 

Exogenous Factors ........................................................................................................... 96 

Monitoring and Reporting System for an Evolving TAR4D Global System ................... 96 

The Responsibilities of Individual Developing Countries ............................................... 96 

Industrialized Countries, Emerging Economies and Global and Regional Organizations
 .......................................................................................................................................... 96 

Concluding Comments ..................................................................................................... 97 

 

References ............................................................................................................................ 98 

Glossary of Terms ................................................................................................................. 98 

Annexes ................................................................................................................................ 98 



iv   

Data Notes  

 
List of Figures 
 
Figure 1. Total Population, by Region ..................................................................................................... 1 

Figure 2. Agricultural Population, by Region ........................................................................................... 2 

Figure 3. Annual Growth Rates of Agricultural Population in Developing Regions ................................ 3 

Figure 4. Agricultural Land Pressure........................................................................................................ 3 

Figure 5. Cereal Production Growth in Developing Regions ................................................................... 5 

Figure 6. Roots & Tubers Production Growth in Developing Regions .................................................... 5 

Figure 7. Africa: Cocoa Bean, Green Coffee & Oil Palm Fruit Production ............................................... 6 

Figure 8. East Asia & Pacific Region: Cereal Production and Input Use Growth ..................................... 7 

Figure 9. Latin America & the Caribbean Region: Cereal Production and Input Use Growth ................. 7 

Figure 10. Middle East & North Africa Region: Cereal Production and Input Use Growth ..................... 8 

Figure 11. South Asia Region: Cereal Production and Input Use Growth ............................................... 8 

Figure 12. Sub-Saharan Africa Region: Cereal Production and Input Use Growth ................................. 9 

Figure 13. Eastern Europe Region: Cereal Production and Input Use Growth (NOT AVAILABLE) .......... 9 

Figure 14. Fertilizers Consumption in Nutrients Growth in Developing Regions .................................. 13 

Figure 15. Undernourishment in 2009, by region (millions) ................................................................. 21 

Figure 16. 1981: Population living below $1.25 a day .......................................................................... 23 

Figure 17. 1990: Population living below $1.25 a day .......................................................................... 23 

Figure 18. 2005: Population living below $1.25 a day .......................................................................... 24 

Figure 19. Aid Flows as % of GDP, by Region (1982 - 2007) .................................................................. 26 

Figure 20. Aid Flows as % of Investment, by Region (1982 - 2007) ...................................................... 26 

Figure 21. Aid as % of Imports of Goods and Services, by Region ........................................................ 27 

Figure 22. CGIAR's Internationally and Nationally Recruited Staff (2004 - 2008) ................................. 31 

Figure 23. CGIAR Expenditure by Category, 2008 ................................................................................. 31 

Figure 24. Public Agricultural R&D investment trends in Developing Countries, 1981 - 2006 ............. 54 

Figure 25. Intensity of Agricultural R&D Investments. Global and different regions of the world. 1981 - 
2000 ....................................................................................................................................................... 55 

Figure 26. Spending per researcher, 1981 - 2000 ................................................................................. 58 
 
List of Boxes 

 
Box 1. Broadening the concepts of agricultural intensification (Pretty, 2008; Royal Society, 2009). ... 11 

Box 2. What Does A Transformed Agricultural Research for Development Mean? ............................. 19 

Box 3. Changing Estimates of Global Poverty and Food Insecurity ....................................................... 22 

Box 4. Water Efficient Maize for Africa (WEMA) .................................................................................. 37 

Box 5. Female Scientists and Researchers in Agricultural R&D ............................................................. 57 

Box 6. Summary of the value of interactive agricultural knowledge systems that engage research, 
extension and farmers........................................................................................................................... 64 

Box 7. Civil Society Organizations in South Asia .................................................................................... 65 

Box 8. Examples of Outstanding National Research Capacity ............................................................... 67 

Box 9. The Evolving SRF Process ............................................................................................................ 83 

Box 10. An International Public Good ................................................................................................... 87 

 
List of Tables  
 
Table 1. Recent Examples of Public-Private Partnerships in International Agricultural Research ........ 38 

Table 2. Total public research expenditures by region, 1981, 1991, 2000 ........................................... 54 

Table 3. Estimated global public and private agricultural R&D investments, circa 2000 ..................... 56 



v   

Table 4. GAT Summary of Regional Priorities, as discussed in the Regional Review Reports and the 
Regional Synthesis Reports  .................................................................................................................. 72 

Table 5. Convergence of Regional Priorities with CGIAR Strategic Results Framework and Mega 
Thematic Areas ...................................................................................................................................... 80 
 



vi   

List of Acronyms  
 
AARINENA Association of Agricultural Research Institutions in the Near East and North Africa 
AATF  African Agricultural Technology Foundation 
ACIAR  Australian Centre for International Agricultural Research 
ADB  Asian Development Bank  
AERC  African Economic Research Consortium 
AfDB  African Development Bank 
AFN  Asia Forest Network 
AGRA  Alliance for a Green Revolution in Africa 
AKIS  Agricultural Knowledge and Information System 
APAARI  Asia-Pacific Association of Agricultural Research Institutions 
APAFRI  Asia-Pacific Association of Forestry Research Institutes 
APSA  Asia-Pacific Seed Association 
ARBN  Asian Rice Biotechnology Network 
ARVC   Asian Vegetable Research Center  
ASPNET Asia and Pacific Regional Network of the International Network for Improvement of 

Bananas and Plantains 
ASTI  Agricultural Science and Technology Indicators 
BARD  Binational Agricultural Research and Development fund 
BASIC  Building Africa’s Scientific and Institutional Capacity 
BRIC  Brazil, Russia, India and China 
CAADP  Comprehensive Africa Agricultural Development Program 
CAAS  Chinese Academy of Agricultural Sciences 
CAC  Central Asia and the Caucasus  
CACAARI Central Asia and the Caucasus Association of Agricultural Research Institutions 
CARDI  Caribbean Agricultural Research and Development Institute 
CATIE  Agronomic Center for Research and Education in the Tropics 
CCAP  Center for Chinese Agricultural Policy 
CDD  Community Driven Development 
CGIAR  Consultative Group on International Agricultural Research 
CIAT  International Center for Tropical Agriculture  
CIDA  Canadian International Development Agency 
CIFSRF  Canadian International Food Security Research Fund 
CIMMYT International Maize and Wheat Improvement Center 
CIRAD France and the Centre International de Recherches Agricoles pour le Developpement  
CLAN  Cereals and Legumes Asia Network 
COGENT International Coconut Genetic Resources Network 
COMESA Common Market for Eastern and Southern Africa 
CONICET National Scientific and Technical Research Council  
CRSP  Collaborative Research Support Program 
CSO  civil society organizations 
CSREES  Cooperative State Research, Education and Extension Service 
DFID  Department for International Development 
DONATA Dissemination of New Agricultural Technologies in Africa 
DPL  Development Policy Loans 
EAP  East Asia Pacific  
ECART  European Consortium for Agricultural Research in the Tropics 
ECOWAS Economic Community of West African States 
EFARD  European Forum on Agricultural Research for Development 
EMBRAPA Brazilian Agricultural Research Corporation 



vii   

EPMR  External Program and Management Review 
ERA-ARD Agricultural Research for Development Dimension of the European Research Area 
FAO  Food and Agriculture Organization of the United Nations 
FARA  Forum for Agricultural Research in Africa 
FFS  farmer field school 
FONTAGRO Regional Fund for Agricultural Technology  
FORAGRO Forum of the Americas on Agricultural Research and Technology Development FDI
  Foreign Direct investment  
GAT  Global author team  
GCARD  Global Conference on Agricultural Research for Development 
GFAR  Global Forum on Agricultural Research 
GHG  Greenhouse Gas 
ICAR  Indian Agricultural Research Council 
ICRISAT  The International Crops Research Institute for the Semi-Arid Tropics 
IFAD  International Fund for Agricultural Development  
IEG  Independent Evaluation Group (of the World Bank) 
IFDC  International Fertilizer Development Center 
IFPRI  International Food Policy Research Institute  
IICA  Inter-American Institute for Cooperation on Agriculture 
INGER  International Network for Genetic Evaluation of Rice 
INIFAP  National Institute for Forestry, Agricultural, and Animal Husbandry Research  
INTA  National Institute of Agricultural Technology 
IP  indigenous peoples  
IPCC  Intergovernmental Panel on Climate Change 
IRRI  International Rice Research Institute  
IWMI  International Water Management Institute 
JIRCAS  Japanese International Research Center for Agricultural Sciences  
KARI  Kenya Agricultural Research Institute 
KHDP  Kenya Horticulture Development Program 
LAC  Latin America and the Caribbean 
MDG  Millennium Development Goal  
MENA  Middle East and North Africa 
MP  Mega Programs 
MSSRF  M.S. Swaminathan Research Foundation 
MTA  Material Transfer Agreement 
NAADS  National Agricultural Advisory Development Service 
NACA  Network of Aquaculture Centers in Asia-Pacific 
NARES  National Agricultural Research, Education and Extension Systems 
NARI  National Agricultural Research Institution 
NARO  National Agricultural Research Organization 
NARS  National Agricultural Research System 
NGO  non-governmental organization 
NIFA  National Institute for Food and Agriculture 
NRM  Natural Resource Management 
NSF  network support functions 
OECD  Organization for Economic Cooperation and Development 
PAEPARD Partnership for Africa-European Partnerships for Agricultural Research and 

Development 
PO   people’s organization 
PM  People’s movements 
PPP  Public-Private Partnership 



viii   

PROCI  Cooperative Research and Technology Transfer Program 
PROCISUR Cooperative Program for Agricultural Research in the Southern Cone  
PRRM  Philippine Rural Reconstruction Movement 
R&D  Research and Development 
RAILS  Regional Agricultural Information and Learning Systems 
RAIS  Regional Agricultural Information System 
REDD  Reduced Deforestation and Degradation 
S&T     Science & Technology  
SA  South Asia 
SADC  Southern African Development Community 
SCARDA Strengthening Capacity for Agricultural Research and Development in Africa 
SEANAFE Southeast Asian Network for Agroforestry Education 
SEASAKNet Southeast Asian Sustainable Agriculture Knowledge Network 
SEWA  Self-Employed Women’s Association 
SICTA  Central American Integration System for Agricultural Technology 
SRF  Strategic Results Framework 
SRO  sub-regional organization 
SSA  Sub-Saharan Africa 
TAC  Technical Advisory Committee 
TAR4D  Transforming Agricultural Research for Development 
ToT   Transfer of Technology 
USAID  the United States Agency for International Development 
USDA  United States Department of Agriculture 
UTFANET Underutilized Tropical Fruits of Asia Network 
WALHI  Indonesian Forum for the Environment 
WEMA  Water Efficient Maize for Africa 
WFP  World Food Program (of the United Nations)  
 
 
 
 



ix   

About the Authors  

 
Dr. Uma Lele is a Former Senior Advisor to the World Bank, and has served as a Graduate Research 
Professor and Director of International Studies at the University of Florida, as the Director of the 
Global Development Initiative of the Carter Centre and the Carnegie Endowment, as a member of the 
Technical Advisory Committee of the CGIAR, and on the Board of Directors of the Center for Forestry 
Research (CIFOR). She has, in addition, served as the Co-Chair of the China Council for International 
Cooperation on Environment and Development Taskforce on Forests and Grasslands, as the Co-chair 
of the GREAN (Global Research on the Environmental and Agricultural Nexus) Initiative, and was a 
panel member of the Independent Evaluation of FAO. She is Fellow of the American Association of 
Agricultural and Applied Economics and of India's National Academy of Agricultural Sciences. 
Presently, she serves on the boards of the M.S. Swaminathan Research Foundation, Chennai, India, 
the Institute of Development Studies, Sussex, and many other international panels. 
 
Professor Jules Pretty OBE is Professor of Environment and Society at the University of Essex, UK. His 
16 books include This Luminous Coast (2010), The Earth Only Endures (2007), and Agri-Culture (2002). 
He is a Fellow of the Society of Biology and the Royal Society of Arts, former Deputy-Chair of the 
government’s Advisory Committee on Releases to the Environment (ACRE), and has served on advisory 
committees for a number of government departments. He received a 1997 international award from 
the Indian Ecological Society, was appointed A D White Professor-at-Large by Cornell University from 
2001-2007, and is Chief Editor of the International Journal of Agricultural Sustainability. He received an 
OBE in 2006 for services to sustainable agriculture, and an honorary degree from Ohio State University 
in 2009.  
 
Dr. Eugene Terry, a plant pathologist by training, associated with the University of Sierra Leone. He 
was Plant Pathologist and Director of International Cooperation and Training at the International 
Institute of Tropical Agriculture (IITA), Ibadan, Nigeria, the first Director General of the West Africa 
Rice Development Association (WARDA), Bouake, Cote d'Ivoire, advisor at the World Bank in the 
Agricultural Research and Extension Group, and Director of the African Agricultural Technology 
Foundation (AATF) - a public/private sector partnership organization that promotes access and 
delivery of advanced agricultural technology for resource poor African farmers. He also served as the 
Chairman of the Board of Trustees of the World Agroforestry Centre in Nairobi, Kenya as a Trustee of 
the International Water Resources Management Institute (IWMI) in Sri Lanka and is on the boards of 
the Centre for International Forestry and Syngenta Foundation for Sustainable Agriculture.  
 
Dr. Eduardo J. Trigo is the Director of Grupo CEO and Scientific Adviser for International Relations at 
the Ministry of Science, Technology and Innovation of Argentina. In the past he has served as 
Director of Science and Technology at the Inter-American Institute for Cooperation on Agriculture, 
(IICA) and as Director of Research at the International Service for National Agricultural Research, 
(ISNAR). His main area of work is science and technology policy and organization, with emphasis in 
biotechnology applications to the agricultural and food sector, where he has published extensively.  

 



x   

Preface: Transforming Agricultural Research for Development (TAR4D), A Global 
Consultants’ Report 

 
This Global Conference on Agricultural Research for Development (GCARD) 2010 is the first in a series 
of bi-annual global conferences designed to transform the current system of agricultural research. 
The aim is to convert the fragmented and multi-sectoral institutional set up into a coherent whole so 
as to achieve more rapid, scaled-up and sustainable impacts on food security, poverty and the 
environment. Poor households in the developing world face multiple insecurities with regard to food, 
energy, water and livelihoods. There should be enough knowledge and resources available or that 
can be mobilized globally to tackle these problems. However, as noted in the FAO 2009 Expert 
Meeting on How to feed the world in 2050, we may know how to meet these challenges, but we 
doubt the ability of our institutions to deliver the required changes in practice. The GCARD provides a 
process for step-wise action and change to meet these daunting development challenges. 
 
Central to the strategic objectives of GCARD is the need more effectively to: 
 

1. Identify the needs and demands of regional and national partners in the public, private, 
educational and civil society sectors in developing countries; 

2. Strengthen the responsiveness of the international and national agricultural research system 
to those needs and priorities; 

3. Increase the mutual accountability of the stakeholders to achieve broader and more 
sustained development impacts.  

 
Strategically, GCARD will be a key milestone in the reforms underway in both the Global Forum on 
Agricultural Research (GFAR) and the Consultative Group on International Agricultural Research 
(CGIAR). This will also be the start of the Transformation of the Agricultural Research for 
Development (TAR4D) process. This is the principle theme of this report. The global team of authors 
(GAT) was charged with the task of identifying the needs and priorities of developing countries for 
more inclusive and environmentally-sustainable development pathways, and of setting out the 
partnerships, mechanisms, innovative pathways and investments needed to translate the products of 
agricultural research into larger and quicker development impacts.  
 
The GFAR reforms are providing a new basis for collective action for change from all stakeholders. 
This paper offers ways in which the hope and aspirations that the voices of the poor will be heard 
may be translated into the planning, implementation and assessments of investments in agriculture, 
with agricultural research playing a more active role in development that will be both more inclusive 
and more sustainable. Concurrently, the CGIAR is implementing a change management process that 
is revitalizing the system to achieve greater collective impact, leading to a new vision and strategic 
direction for the CGIAR. The reforms are designed to increase openness and cultivate dynamic 
partnerships, and ensure that the CGIAR is financially-strengthened, with a results-based culture, 
simplified governance, and clarified accountabilities with clear and distinct roles for both investors 
and implementers. 
 
Significantly, these reforms are being implemented at a time when the G-8 has declared in its 
L’Aquila Statement on Food Security that it directly supports the role of the Global Forum for 
Agricultural Research (GFAR) and its strengthening to ensure effective and inclusive stakeholder 
participation (e.g. farmers' organizations, civil society, private sector) and strengthened ownership of 
national and regional research systems. The G8 stated “we support the fundamental reform 
processes underway in the global agricultural research system through the Global Forum on 
Agricultural Research.” 
 



xi   

This report presents an analysis of the overarching global food security, poverty and environmental 
issues that highlight the dimensions of demand and supply, and the interconnectedness of global 
markets within and across sectors in the context of new threats of climate change, energy shortages, 
and global pressures on markets and economies. This report emphasizes the core importance of 
science, and its contributions to the high rates of return to investments in R&D, albeit with a broader 
view of what constitutes science and its implications for co-creation and application of knowledge. It 
recognizes the potential role of the CGIAR’s new focus on a results-based framework and large-scale 
programs in the context of the changed location and size of poverty and food security, and the 
immediate implications of an outcome focus for agricultural research and development. The report 
describes the landscape of actors and activities, as well as the diversity and resource endowments of 
the institutions at the international, regional and national levels related to agricultural research for 
development. 
 
The team has built its proposal on TR4D on the regional consultation process and the CGIAR's reform 
process. In elaborating the Road Map and the Action Plan for TAR4D, the Team determined that 
these represent an initial stage for a phased set of monitorable indicators of progress spreading over 
the next 3-5 years. These interventions are characterized by their focus on researchable 
development needs, rapid generation of innovations and spread of knowledge and technologies 
through improved access and uptake services, and effective use of collective capacities. The ultimate 
goal of this proposal is to achieve significant increases in human, institutional and financial resources 
and capacities commensurate with the huge transformation challenges.  
 
The team has also identified the strategic prerequisites for achieving stronger functional linkages 
with other development actors so as to radically alter the architecture of what is presently a 
fragmented global system of research and development. This report and the details of the Road Map 
are presented for consideration and take-up by the stakeholders from public, private and civil society 
sectors, such that each plays an effective role in these transformative changes. The Team recognizes 
the significant opportunity presented by the G8 statement of support for the revitalization of AR4D, 
and accordingly strongly recommends full engagement at the highest levels of international 
organizations and national governments including at G20 meetings through global monitoring and 
reporting of progress towards a transformed and a more effective AR4D which will achieve 
sustainable food security for the poor. 
 
Signed – The Global Author Team (alphabetical order) 
 
Uma Lele 
Jules Pretty 
Eugene Terry 
Eduardo Trigo 
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Executive Summary for GAT Report 
 

What change is needed, why and how? 
 
Many of the world’s poor people make a living from the land. Pressure on land, water, fuelwood and 
genetic resources has increased in the regions which contain the greatest poverty. It is likely to get 
worse if urgent action is not forthcoming. Compounding these problems, the poorest of the poor 
tend to live in remote inaccessible rural areas. Agriculture (to mean crops, livestock, fisheries, 
forestry, fruits, vegetables among others) tends to be only one of several strategies the poor deploy 
to diversify their livelihood to reduce risks. But this means that effective pro-poor, pro-women and 
pro-environmental systems for agricultural knowledge, technology generation, systems of delivery 
and knowledge sharing take place in multiple directions. Such systems are needed on a large scale 
for the development of whole societies and indeed for more inclusive and sustainable global 
development, but the ability to replicate or scale up is constrained by the heterogeneity of 
conditions.  
 
These changes must occur starting at the local, national and regional levels with external actors 
playing a facilitative role. External efforts can neither substitute for nor replace the complex and 
routine strategizing, planning, implementing, problem-solving and learning needed on multiple fronts 
which only national institutions and actors can and must do. They also benefit from institutional 
memory which intermittent external actors lack. Thus local, national and regional entities can and 
must take the lead with the first and successive planning of Global Conferences on Agricultural 
Research for Development (GCARD) meant to facilitate their processes. 
 
Important insights for this paper of the Global Authors’ Team (GAT) came from a major global 
consultation process undertaken over nearly a year in all major developing regions of the world led 
by regional associations for GCARD. Regional Research Fora APAARI (Asia-Pacific), FORAGRO (Latin 
America and Caribbean), FARA (Sub-Saharan Africa), AARINENA (W. Asia and N. Africa), CACAARI 
(Central Asia and Caucasus), EFARD (Europe), and China have each established networks and 
developed priorities that emerge from and focus on concerns within regions. In addition, there is also 
a great diversity of associations related to agricultural research as well as strong discipline or subject-
based networks.  
 
More inclusive than ever before, but understandably by no means perfect, the regional consultations 
involved some 2000 stakeholders. Products from these consultations and comments on an earlier 
GAT draft paper from some of the regional agricultural research associations note a number of 
successes in regional cooperation in research among themselves and in partnership with the CGIAR 
and others but stress that the developing world’s agricultural research systems are currently 
insufficiently developmental-oriented. Research organizations have generally not been good at 
integrating the needs and priorities of the poor in the work of researchers. Farmers have difficulty 
accessing new technologies and innovations and many lack organized networks. There is a 
disconnect between research and extension systems as well as between researchers and policy 
makers. Many research systems are under-resourced, and even those that are well-endowed tend 
not to be sufficiently connected with the broader processes of development. These communications 
also stress that a change is needed in the incentive structures in the national and international 
research community to deliver impacts for the poor. They emphasize that systems need to be more 
accountable to their beneficiaries rather than focus on the outcomes of scientific achievements 
alone. They also note that there are few incentives for national and international research systems to 
work more closely with policy makers or with farmers’ organizations, or to invest in coordination, 
knowledge management and communication. Their constituent institutions often have insufficient 
connection with, and accountability to, their desired beneficiaries. The results of these consultations, 
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if they are widely subscribed to by all regions, have served as an important partial diagnostic needed 
to transform the currently fragmented agricultural research system for development into a more 
cohesive one (see Box A). 
 
Agricultural Research Systems must also become more agile and adaptable in responding to the fast 
changing external environment. In an age of globalization, the poorest are hit the hardest by external 
shocks as the food and the financial crisis of 2007 and 2008 have well-established. Integration of the 
global markets across sectors has occurred at a speed unanticipated by most. Climate change is 
projected to most affect the regions with the most poverty. Energy, climate change and market 
integration are likely to be important drivers of the future agendas for the poor, though others may 
add to this list. At the same time, cell phones and other technologies are making a revolution in the 
ability of the poor to access information transforming the ways in which they are or can be reached. 

 
There are additional obstacles as well as opportunities that countries and regions will need to take 
into account. These are addressed in the main body of this report, and include: 

 The poorest people tend to be women and children, who have even less voice than poor men 
but again through decentralization rapid changes are taking place in representing their 
interests. 

 Our understanding of the microeconomics of households living in poverty is however weak at 
best and fragmented by sectors (e.g. agriculture, health, forestry) at most. It needs to be 
strengthened. 

 National and regional organizations are coming into their own and yet have several 
weaknesses of their own including inadequate representation of women, civil society, the 
private sector and the environmental groups. They focus mainly on crops. They will need 
substantial strengthening to improve priorities and resolve differences on behalf of all 
stakeholders. 

 Gender concerns are not always on the forefront of agricultural research systems in all 
developing regions but are strong in some developing countries and in the donor community 
at large.  

 Civil society organizations are highly-developed in some parts of the developing world, and 
already have shown they can have substantial impacts on agricultural and rural policies and 
development in important ways. But these voices are still nascent in many part of the 
developing world. 

 The lack of effective extension systems hinders the effectiveness of agricultural development 
that helps the poor and benefits the environment. 

 Neither developing countries nor donors have kept their promises to meet targets on 
allocations of national budgets or of aid amounts to food and agriculture. On the other hand 
there are many examples of misallocation of funds to areas of activity with limited if any 
benefits to the poor. Overall official aid as well as it share to agriculture and infrastructure 
has been declining. In some regions of the world, net aid flows are already negative and even 
in those regions with the largest number of poor overall aid and shares to agriculture and 
infrastructure have declined. 

 More aid goes to emergencies than for long-term agricultural or rural development. 

 Political obstacles to cooperation in all parts of the world are vital because they entail vested 
interests and competition for scarce resources, whether for energy, water, finances or 
institutional reforms.  

 Resistance to policy and institutional reforms tends to be great even in the face of a fast 
changing reality which calls for change. 

 And yet if TAR4D focused only on poverty reduction it will cover only subsectors of two parts 
of the developing world where poverty is concentrated. The focus on poverty is necessary 
and urgent but not sufficient either for a GCARD or for achieving impacts on reducing 
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poverty. It will systematically overlook the opportunities to borrow ideas, technologies and 
approaches from other sectors and other parts of the world. 

 Emerging countries are becoming powerhouses. 

 Science and technology are advancing at remarkable speed. 

 Emerging economies and some developed countries and their regional groupings, e.g. EU, 
have expressed enthusiasm to mobilize their expertise for global cooperation under a new 
GCARD umbrella. 

 The global and regional institutional capacities, including that of GFAR, to harness these 
tremendous new opportunities remains low at present. They can, though, be built. 

 All regions are demanding and must have an opportunity to benefit from these possibilities. 

 
These are no minor threats or obstacles but also huge opportunities. They offer all the reasons why 
significant steps need to be taken now if a true Transformed Global Agricultural Research for 
Development System is to evolve. Even at best it will take more time to achieve than the changes in 
the environment require. It means mobilizing, reorienting, strengthening and bringing coherence to a 
currently fragmented system to help the poor escape poverty until they can effectively participate in 
the overall agricultural and economic growth processes underway elsewhere in their countries and in 
the world. 
 
Box A. What Does A Transformed Agricultural Research for Development Mean? 

 
A Transformed Agricultural research for development is one that helps to achieve sustainable food and 
income security for all agricultural producers and consumers and particularly for the resource poor 
households, whether they are in rural or urban areas. Sustainable agricultural intensification means 
producing more food and agricultural products from the same overall resources (e.g. land, labor and water) 
while reducing the negative environmental impacts and at the same time increasing contributions to natural 
capital and the flow of environmental services. Sustainable agricultural systems cannot be defined by silver 
bullets, i.e. acceptability of any particular technology or practice. There are no standard blueprints.  
 
AR4D is research that:  

 Operates on the principles of subsidiary: activities are best conducted at the level at which there are 
the responsibilities and accountabilities, and where research results need to be applied; 

 Builds its priorities from the bottom-up through socially-inclusive processes involving the poor and 
the disenfranchised; 

 Brings into play a diversity of approaches, technologies and practices, including combinations of 
traditional knowledge, conventional technologies, agro-ecological methods and modern 
biotechnology; 

 Exploits and integrates participatory approaches with scientific and experimental methods; 

 Ensures results-based management effectively integrated with innovative science and development; 

 Even at the local level routinely devises methods to assesses progress of implementation 
of processes through systematic independent monitoring and evaluation; 

 Maintains its identity and operation separate from development actors though seeks effective 
partnership strategies and linkages to all other relevant agricultural and rural development 
investments and policies at all levels; 

 AR4D is not development but contributes to it through greater sensitivity, active partnerships, 
vigorous commitment to building the capacity of partners including particularly the beneficiaries 
and increased accountability for more and better results on all fronts: poverty reduction, 
productivity growth and environmental sustainability. It makes trade-offs explicit and helps 
decision-makers choose better options. 

 
Science for Sustainable Intensification 
Science focuses on understanding and improving crop and animal genotypes by all methods as well as on 
agro-ecological management, in addition to improving the capacities of people and their institutions to 
deliver inputs, manage systems, and distribute and use outputs. There is a need to creatively link farmer’s 
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own innovation systems with those from science to build mutual understanding and trust and so better 
benefit from both. Participatory and interdisciplinary approaches to research on community management of 
natural resources, that combine advanced science with local adaptation, are needed but will require vigorous 
quantitative and qualitative methodologies for outcomes to be replicable at scale. They will be highly skill-
intensive.  
 
At the same time, we need to harness the best of advanced innovation in a range of scientific and social 
science disciplines, from telecommunications to micro-insurance, molecular biology to meteorology as all can 
provide valuable tools for agriculture, food and rural development.  
 
Sustainable intensification emphasizes not only technology -related research but also other types of research 
aimed at triggering policy and institutional changes. It also needs the development of enabling institutional 
environments for the local and global communities to build on strengths, address weaknesses, exploit 
opportunities and remove threats to achieving sustainable development. 
 
Therefore TAR4D means producing more and better research aimed at delivering credible facts, ideas, 
concepts and a menu of options for the benefit of the poor including current and alternative future scenarios, 
drawing on history, culture and contemporary developments in a wide range of areas, in a form which can 
help identify values, perceptions, needs, constraints and bottlenecks which all stakeholders either possess, 
face or can benefit from.  
 
Outputs can help design, monitor and evaluate interventions undertaken by multiplicity of actors in many 
sectors at all levels. It can help to develop appropriate mechanisms, partnerships and innovation pathways 
that can translate research products into development impacts at scale, from the local to global, to improve 
development outcomes and impacts globally.  

 
Cutting Hunger and Poverty: Pathways from Agricultural Research to Development Impacts  
 
Hunger threatens development in many ways: resulting in caloric and nutrient deficiency, increasing 
susceptibility to disease, encouraging child labor, withdrawal from schooling particularly of girls, out-
migration, destitution, prostitution and conflict.  

 
Where is most hunger and poverty?  
 
South Asia and Africa are the battlegrounds for poverty reduction. Yet poverty reduction should be 
at the centre stage throughout all publicly-funded agricultural research. Different measures show 
that between 1 billion to 1.5 billion people still lack basic food security or live in poverty. Regardless 
of which measure is used almost all (95 to 97%) of the food insecure and poor now live in two 
regions of the world, Asia and Sub-Saharan Africa, about two-thirds in Asia and a third in Africa. 
South Asia and Sub-Saharan Africa rank the highest in IFPRI’s integrated measure of hunger, child 
development and child mortality. IFPRI has called the situation ‘alarming’.  
 
This situation of poverty is clearly avoidable in the modern world. Prospects for reducing poverty 
quickly are greater in South Asia than in Africa. South Asia has several advantages which Africa 
tends to lack. The two large countries, India and Bangladesh, have had sustained and rapid economic 
growth, substantial scientific and other human and institutional capacities, a diversity among 
institutions including civil society, private sector and women’s organizations, a free and lively press, 
and a greater density of physical infrastructure and access to markets. Yet massive poverty remains 
alongside rapid economic growth due to policy and institutional failures, despite a number of 
successes. Besides, South Asia and particularly India ranks high among developing countries in 
making substantial increases in the allocation of funds to agricultural research. If there is the 
willingness to confront tough internal policy and institutional constraints and active partnerships 
internally with programs that are more successful and externally with regional, emerging, 
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international and advanced countries , then poverty can be substantially reduced in a decade to a 
decade and a half. 

 
The challenges are far greater in Africa in each of these respects. Africa faces greater biotic and a 
biotic stresses, has lower human and social capital in the form of a complex network of institutions, 
particularly in small countries. It has less physical infrastructure and market connectivity but now 
greater commitment to agriculture than before and therefore needs more help particularly in the 
expansion of human capital and institutions from the external community. The emerging countries of 
China, India and Brazil are already partnering and are in a stronger position to help Africa than 
Europe or North America because their systems are closer to Africa’s. A global umbrella would help 
them and other large and middle income countries (such as Mexico, Indonesia) as well as private 
foundations such as the Bill and Melinda Gates, Rockefeller and Syngenta Foundations for greater 
South-South and North-South cooperation. 

 
Pathways from Agricultural Research to Productivity, Production, Low Food Prices and Reduced 
Hunger 
 
Agricultural research has been remarkably successful in spreading new technologies among millions 
of farmers of all sizes in the past half century including particularly small farmers. When and where 
research has been accompanied by enabling policies, investments and institutions, it has helped 
triple aggregate world food production; per capita production is up by 30%. Most, but not all, 
production increases have come on existing lands. Application of knowledge generated by 
agricultural research has increased employment and incomes for the landless and near landless in 
many countries while bringing real prices of food down until 2007.  

 
Low prices benefit poor consuming households. Low prices do also help poor rural communities, as 
many men and women are now near marginal farmers, herders, fisherfolk, or forest-dwellers and 
depend on the market for food much like urban consumers. They also spend a far larger share of 
their meagre income on food than do the middle classes. The benefit from farm and non-farm 
employment created from increased production and productivity. These “backward and forward 
growth linkages”, have regularly proven to be far larger when smallholders or marginal farmers are 
the focus of development than when interventions focus on the large-scale operators. Clearly these 
benefits must be extended to the poorest producers and consumers as quickly as possible  
 
Past growth has not done enough to reduce poverty, but even that growth has now stalled, and 
come at substantial environmental costs with profound implications for the future. 
 
While research is essential, it alone cannot solve the problems of hunger, the plight of poor women 
and undernourished children, even in partnership with others. Strong political will and 
complementary enabling policy and institutional conditions are needed for research and service 
delivery providers to be accountable to the poor. This is well-proven by research on child feeding 
programs and numerous other small farm production programs and projects in South Asia. 
Appropriately strengthened national and regional stakeholders together through increased 
information and accountability measures of the media, the bureaucracy and the legal system are in 
the best position to address issues of more and better quality expenditures on the poor. 
 
At the same time AR4D cannot afford to overlook considerations of national food security and 
international competitiveness of agriculture. AR4D is essential to increase supplies, to meet urban 
and international demand, limit food price increases, and thereby maintain overall political stability 
where it exists, help secure it where it does not, and strengthen it in many newly democratized 
countries.  
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All regional priorities established through the GCARD process have in common calls for research on 
climate change, food security and management of land, water and natural resources while increasing 
agricultural productivity. Subsets have highlighted major cereals, forestry, fisheries, access to 
markets and extension. Overall however given the heterogeneity of the needs, priorities and 
constraints identified, beyond, noting that there is considerable scope for convergence, for example, 
between what the regions need and the CGIAR may offer specific programs of cooperation must 
clearly be worked out by appropriate entities with responsibilities and accountabilities in the regions, 
with the CGIAR and other partners. 
 
A global transformation will require recognition of the substantially broader multi-institutional 
architecture of scientific research and development that must now span and evolve worldwide 
creating a market place for ideas, technologies and approaches. This includes the role of small and 
large scale commercial agriculture, value chains and international trade, finance and other global 
scientific and environmental conditions, and attention to commodity research among other things. It 
will need to be inclusive of both women and the needs of small farmers and families, as well as of 
those farmers who are already in the market place. It will require representation of the poor in 
various fora designed to develop solutions. 
 
The CGIAR Reform 
 
The CGIAR has played a critical role in helping to achieve food security mainly through improved 
germplasm research, in populous countries in Asia, once dangerously dependent on large amounts of 
food aid, as well as in much of Latin America and the Middle East. Its success in research on cassava 
has improved food security for millions poor farmers and consumers in Africa. But for well over a 
decade now the CGIAR research has suffered from increased share of short-term funding tied to 
specific agendas, overlapping mandates and a lack of focus. The impacts of the CGIAR have slowed. It 
comprises 4% to 5% of the total public expenditure on agricultural research worldwide and faces 
competing demands on its resources. Since the reforms, the CGIAR’s new business model has been 
designed to address food security at large scale and in a more outcome-focused way, with a clearer 
focus on people, results, and efficiency. The new emphasis calls for collective action through 
integrated thematic research, focused on distinct development objectives. It aims to make use of the 
value of international research alongside national programs and commitments to deliver research 
outputs on a scale and value sufficient to achieve impacts on poverty among millions of smallholder 
farmers and poor urban consumers. A new Fund is expected to harmonize donor contributions to 
support the CGIAR’s 15 research centers.  
 
The total global investment in public sector agricultural research is nearly 20 times larger than the 
CGIAR’s, more than half of it in the developing regions. The rest is in advanced countries. The CGIAR 
and the developing countries need to work more proactively with the remaining 95% to 96% to 
achieve large scale global impacts. Building on past successful partnerships shedding ones which are 
not working, the new reformed CGIAR can work systematically, building on the past. At the same 
time there are numerous examples of developing countries and their regional fora establishing 
effective research and technology partnerships. 

 
International research has distinct roles and values and large countries have very different roles and 
capacities compared to small ones. These need to be that need to be harnessed better in support of 
national development, using its considerable assets which include a record of achievement and 
credibility, a vast collection of germplasm, its coordinating role, functional brokerage between 
advanced science and its application for wider benefit of global good. It is clear that in the areas of 
natural resource management, policy and social science research the CGIAR must actively encourage 
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developing countries to take the lead, decentralize research to systems in developing countries that 
are capable and committed to producing local and regional public goods research in joint partnership 
with advanced country research institutions in the public and the private sector while monitoring and 
holding each other accountable for results. The CGIAR’s Strategic Results Framework notes that 
public agricultural R and D for developing countries would need to increase from the current 
$5.1billion to $16.4 billion by 2025 – of which the $1.6 billion would need to be the CGIAR element 
to achieve its projected increases in production. This report contends that it is the minimum 
amount necessary. Developing countries’ agricultural research responsibilities extend well beyond 
the CGIAR’s mandated activities. Harnessing resources (along with private sector resources) for 
worldwide poverty reduction should be a major focus for the first and of subsequent GCARDs.  
 
The CGIAR’s new research agenda is still at a formative stage to be focused on limited number of 
unifying themes that appear in broad alignment with those identified from each region, namely (i) 
Agricultural systems for the poor and vulnerable, (ii) Enabling agricultural incomes for the poor, (iii) 
Optimizing productivity of global food security crops, (iv) Agriculture, nutrition and health, (v) 
Water, soils and ecosystems, (vi) Forests and trees, (vii) Climate change and agriculture (viii) 
Agricultural biodiversity. The CGIAR also proposes creating two platforms as catalysts for the wider 
development of research and actions on Gender, and Capacity-Strengthening.  
 
These need to build on the strengths and weaknesses of the past partnerships, including following 
the principles of increased inclusivity and good practice of shared objectives, finances, a governance 
structure, clear roles, responsibilities and accountabilities and rigorous and appropriate monitoring 
and evaluation of results. Much of the research on gender should take place in and by developing 
countries as a way of fostering greater commitment to the issues of gender inclusiveness.  
 
Currently many countries are experiencing downward pressure on economies. Nevertheless this calls 
for increased investments in agricultural research, extension and development. Barring China, 
Brazil and India, most countries have neglected to invest in their agriculture and even those systems 
acknowledge that they face challenges in addressing issues of the environment and poverty. Given 
the time lags of 7 to 20 years from research to impact in the field, increased funding to agricultural 
research to 1 % or 1.5 % of agricultural GDP is certain to be a recommendation for GCARD 1 and 
should be systematically monitored and outcomes disseminated. 
 
A very substantial amount of this investment must go into human capacity building and to 
modernize research management and incentive systems for researchers to develop pro poor 
programs an as many developing countries that national and regional organizations believe they 
can to increase their relevance and accountability to the poor clients which regional research 
stakeholders have stressed they need. 
 
Many can learn from the experiences of emerging economies and OECD countries and GFAR should 
have an active role in fostering such cross learning and good practice. 
 
It is impractical to set investment targets for overall agricultural development at GCARD 1; Sub-
Saharan African countries have adopted the target levels of investment but have not met them. In 
other cases investment has been misallocated and requirements vary depending on the resource 
base and most governments have not followed through on their promises. Yet there is need for 
massive reforms and investments to improve delivery conditions and systems including the need for 
secure land rights, seed and credit, revival of extension systems, engagement of CSOs, development 
of policy capacity, promotion of rural infrastructure and information technology, and establishment 
of appropriate financial institutions and increased attention in measuring and tracking performance 
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and accountability. All require attention and investments estimated by FAO to be in the billions of 
dollars. 
 
Avoiding paralysis by further analysis is not an option. Moving to concrete actions with each 
individual and entity taking responsibility is the only option. The Global Conference on Agricultural 
Research for Development 2010, the first in a series of biennial global conferences, is designed to 
initiate and report progress on this transformation. Successive cycles of collective action will 
determine if rapid cross-learning and progress is taking place and if more transparent mutual 
accountability among all stakeholders is developing.  
 
In summary, the Global Author Team of GFAR to the GCARD acknowledges the substantial 
contribution of agricultural research leaders and institutions to development, recognizes their role in 
the removal of persistent food poverty of many rural and urban people across both developing and 
developed countries, notes the unpredictable global economic environment resulting from rapid 
global integration which most affects the poor, accepts the emergent and uncertain challenges of 
climate change and related pressures on environmental services, argues that agricultural research 
for development must be transformed, calls for more financial investment to foster rapid and broad-
based innovation, and sets out a road map for the immediate future.  
 

The Road Map  
 
To transform the agricultural research for development system into a cohesive whole, urgent action 
is now needed on a variety of fronts.  
 
Who Should Make the Commitment? 
 
This roadmap sets out what is required in the form of collective action among stakeholders over the 
coming years. Its success will depend on individuals and institutions each to playing their part in 
delivering shared development goals. 
 
The stakeholders who should commit are: 
 
 National policy makers of developed and developing countries; 
 All relevant stakeholders at the local, sub-national, national, regional and international levels 

engaged in and/or supporting agricultural research knowledge and information systems including 
the CGIAR, educational, research and extension institutions, and farmers organizations; 

 Donors and other development assistance agencies, including bilateral and multilateral 
institutions and development banks; 

 Private sector, including small, medium and large agricultural input companies, food companies, 
agricultural banks, insurers and the agribusiness sector; 

 Civil society organizations at all levels, from sub-national to national and international; 
 Representatives of the poor and women; 
 Stewards of the environment. 
 
Towards a Well-Functioning AR4D System 
 
The resulting reforms, assuming that they have a broad ownership of the stakeholders in the 
countries and regions where action is most needed, could have major positive impacts on the NARS’ 
future capacities, incentives, and performance. The transformation should start with the 
implementation of priorities each region has set out for itself assuming they are broadly shared by 
stakeholders. Based on lessons learnt through implementation of some high priority programs 
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regional organizations should improve and refine their processes over time. GFAR/GCARD and its 
constituent members also should agree on some minimum standards for partnerships in strategic 
areas of collaboration based on some of the principles outlined in chapter 5, defining the combined 
objectives of developing countries, the CGIAR and other partners, their relative comparative 
advantages, and the principles of subsidiarity, i.e. letting actors at the relevant levels take active 
responsibility for implementation of programs designed in pursuit of sustainable intensification by 
the poor, their expected outputs and impacts.  
 
The current timeline for the final approval of the SRF and thematic areas (or mega-programs) and the 
inputs of the regions in that process clearly needs to be revisited after GCARD 1. 
 
GCARD 1 is the first step in a series of GCARDs in support of the Road Map for a long-term (4 to 6 
years) process. It needs to establish clear milestones to achieve alignment in global AR4D.  
 
A well-functioning AR4D system could have the following ten characteristics: 
 
1. Starting with priorities already established through regional consultations and sought to be 

implemented by Regional Organizations, taking early steps to help facilitate their 
implementation; 

2. Helping to ensure focus on researchable technologies and/or their delivery to meet farmer 
constraints on technology adoption; 

3. Helping to address constraints identified by Regional Organizations, e.g., human resource 
development, incentives for scientists, accountability and effectiveness of multiple partnerships. 

4. Facilitating the rapid generation of innovations in support of the spread of knowledge and 
technologies to small holders and identification of improvements needed in the delivery of 
services to involve and reach the poor; 

5. Promotes effective use of collective capacities by strengthening key relationships among 
research, development (extension, seed suppliers, the banking sector) and farmer actors; 

6. Actively achieves increased investments in human, institutional and financial resources; 
7. Promotes coordinated operational linkages among development actors aimed at monitorable 

development impacts; 
8. Increasing mutual and equal accountability among all stakeholders; 
9. Committing to action; 
10. Achieving credible monitoring and evaluation and reporting on what has changed. 

 
Role of the Global Forum on Agricultural Research (GFAR) and GCARDs 
 
The Global Forum on Agricultural Research was established to be an open and inclusive platform for 
all those involved in agricultural research and its role in development. As recognized by the G8, GFAR 
is well-suited to serve as a platform and apex body. But both GFAR and its regional constituent 
bodies need to be strengthened, acquiring increased legitimacy through inclusiveness and 
endorsement by its constituents, financial resources, expertise and credibility based on its and their 
demonstrated track records. GFAR’s governance includes members from developing and developed 
country institutions (NARS, private sector, civil society, CGIAR, farmers’ organizations, bilateral and 
multi-lateral donors, and international organizations) and has the broad upstream and downstream 
reach to include institutions that play key operational roles. 
 
With strengthening, together, they can play key roles in i) advocating for agricultural research (and 
hence agriculture) in development, ii) helping to improve capacity of NARS and SROs to catalyze 
actions among the necessary stakeholders to collectively transform agricultural research systems for 
greater development impact, and (iii) providing leadership at the global level. 
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GCARD 1 provides a unique opportunity to set in motion the process of transforming agricultural 
research for development (TAR4D). A series of biennial GCARDS over the next several years can 
become the vehicles for initiating and promoting cycles of learning and change. GCARDs can take on 
a combination of advocacy, mobilization of finance for investments, and human and institutional 
capital development at the national, regional and international levels.  
 
A global transformation of research for development cannot be achieved without the commitment to 
investments and necessary institutional changes. GFAR will need to work through its constituencies 
and other partners in the international community to strengthen the many existing partnerships by: 
 Starting to implement regional priorities identified through regional consultations; 
 Helping them to improve their accountability to their constituencies; 
 Building the capacity of the NARS and regional organizations to implement their priorities, 

improve incentives; 
 Mobilizing appropriate support for strengthening the national, sub-regional and regional 

research organizations to help carry out the pro poor, pro women and pro environment agenda; 
 developing briefs (documents) for policy makers to highlight the current state of AR4D and the 

potential contributions of AR4D; 
 Working with its constituent regional bodies to reflect the particular regional needs and establish 

a process to fully introduce AR4D into the agendas of the different political and economic 
regional bodies (e.g. G8, G20); 

 Working with multi-lateral, regional and bilateral organizations and development banks to 
establish a common strategy for the improvement of the effectiveness of the global AR4D 
system. 

 Lobbying, monitoring and reporting on increased investment commitments by both developing 
and developed countries including the added capacity for innovation generated in developing 
countries from the baseline year of 2010. 

 
For this to take place GFAR structure should be strengthened with the appropriate technical 
capacities. Its constituent regional fora should also undergo an in-depth review so as to assure they 
can play their strategic and leadership role in terms of taking the global discussion to the regional 
level and effectively connecting NARS, policy-makers and local stakeholders to the GFAR process as 
well as the CGIAR reform process and future MPs.  
 
New Ideas and Best Practices 
  
New ideas and best practices are needed. GFAR constituencies should collectively undertake the 
development of best practices related to the improvement of the architecture of the global system 
and its component by focusing on the improvement of: 
 
a) AR4D implementation processes by assuring transparent accountability to stakeholders, 

including particularly the poor, results-based management, achieving full gender 
participation, and monitoring and evaluating of implementation efforts; 

b) the global AR4D architecture by effective partnership strategies, mechanisms to increase the 
spillover effects of multi-country investments and capacities, better harnessing the outcomes 
of the reformed CGIAR research system towards development impact, and more public-
private partnerships (PPPs), and deployment of new products for the benefit of the small-
scale and resource-poor; 

c) the content of AR4D by making better use of foresight methodologies, strategic planning that 
fosters the creation of new knowledge as well as the capacity to seek existing technologies, 
research priority-setting to focus on reducing the vulnerability of poor people, and ensuring a 
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diversity of approaches that include combinations of traditional knowledge, conventional 
technologies, agro-ecological methods and modern biotechnology; 

 
Exogenous Factors 
 
The largely exogenous conditions for delivery include the need for secure land rights, revival of 
extension systems, engagement of CSOs, development of policy capacity, promotion of rural 
infrastructure and information technology, and establishment of appropriate financial institutions.  
 
Monitoring and Reporting System for an Evolving TAR4D Global System 
 
An effective transformation needs a process with clear reporting and accountability. This should be 
built on objective data on key indicators that enables (i) keeping track of changes and their results, 
and (ii) a transparent feedback to all concerned stakeholders about progress on the transformation 
strategy and its implementation.  
 
GCARD should thus establish a monitoring and reporting system to track commitments and progress 
towards a more effective global AR4D system. This system should: 
 
 Develop a baseline analysis of the state of the AR4D system, starting with 2010 as the base 

year and including all partners currently not included in the research and reporting; 
 Track improvement in the capacities, incentives and management systems in which national 

and regional organizations seek reforms; 
 Ensure countries are committed to developing the databases for their countries as tools for 

policy-making. 
 Develop a transparent registry of actions, commitments and responsibilities by national and 

international actors; 
 Support a permanent mechanism enabled under GFAR for the development of key indicators 

on investments and capacities in research, human resource development and institutional 
innovations in support of food security, poverty reduction and increased environmental 
sustainability; 

 Ensure the wide dissemination of results to those concerned with AR4D at least every two 
years at successive GCARDs and to policy makers in the G8 and G20. 

 
The Responsibilities of Individual Developing Countries 
 
Developing countries including emerging economies should commit to: 
 
a) Taking leadership positions at their respective levels; 
b) Enhancing their own policies, institutions and investments in support of achieving better impacts 

on the poor; 
c) Fostering institutional innovations to transform their national and regional AR4D systems; 
d) Incorporating their strategic needs to support such transformation in strategies; 
e) Adopting an inclusive process involving all relevant stakeholders to develop strategies on what 

technologies and knowledge need to be generated or mobilized nationally and how to access 
new technologies and knowledge from external sources; 

f) Strengthening their SROs and ROs as instruments to foster regional cooperation, better use of 
available resources, and improved scientific infrastructures. 
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Industrialized Countries, Emerging Economies and Global and Regional Organizations  
 
Industrialized countries, emerging economies and international organizations should commit to: 
 
a) Adopting explicit commitments to increase investment and human resource development to (i) 

meet MDGs or nationally-established goals for poverty reduction, food security and 
environmental sustainability, and ii) ensure that national and international efforts attain the 
required levels of investment; 

b) Supporting national efforts to build SROs and ROs to complement national efforts, particularly to 
support smaller countries, so as to achieve the necessary scale to effectively meet research 
needs and promote international standards and accountability in research management; 

c) Ensuring effective inclusion of research, extension and capacity development in rural 
development programs funded by governments and donors. 

 
Concluding Comments 
 
Agricultural research and development efforts that engage farmers and build from the bottom-up 
can release locked-up innovation, become responsive and effective, encourage many different 
pathways, and result in adequate food for all. Without investments in agricultural and overall 
economic and social development, research alone would be a blunt instrument in efforts to eradicate 
poverty and hunger. 
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Chapter 1: By 2050 A Warmer Crowded Interconnected World of 9 Billion 
People 

 
 

The World in 2050 
 
This first Global Conference on Agricultural Research for Development (GCARD 1) provides a unique 
opportunity for reflection and action. The aim is to begin transforming the current fragmented global 
system of cooperation in science, technology, and related policies and institutions to meet the 
growing challenges of food insecurity, poverty, changing consumption patterns and environmental 
degradation. On the demand side the world is likely to contain some 9 billion people by about 2050. 
Urban populations will increase from today’s 3.4 billion to well over 6 billion. Almost all this growth 
will occur in developing countries. Sub-Saharan Africa’s population will continue to grow while Asia’s 
tapers off by 2030. With higher incomes and different tastes, diets in developing countries will shift 
from low to high value cereals, poultry, meats, fruits and vegetables. This will constitute an 
improvement for many; at the same time, this nutrition transition is likely to see the adoption of 
obesogenic diets by many social groups. The changing consumption patterns will create more 
employment in peri-urban agriculture and through value chains since urban women with more work 
and less time will embrace modern appliances and demand foods which are more processed, 
packaged and easier to cook. But it will also have implications for energy use as a result of growing 
transportation and processing of raw food as well as for food quality and food safety, mimicking 
some of the challenges of industrial agriculture in advanced countries.  
 
Figure 1. Total Population, by Region  

 
(Lele and Agarwal, Forthcoming B) 

 
Potential for Variable Performance Among Regions of the World 
 
The FAO estimates that by the middle of the 21st century more than 90% of the world population 
may live in countries with an availability of more than 2700 kcal per capita per day, up from 51% at 
present and only 4% three decades ago (Wik et al, 2008). Agricultural and overall economic growth 
rates have and will continue to have an important role in these scenarios. Economic growth rates 
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have already reached close to double-digit numbers in China and India, and other countries are 
following suit. Indeed as a group, post 2000, developing countries, including Sub-Saharan Africa, 
performed better than OECD countries until the food and financial crises struck (Agarwal, 2008). 
Improvements in the most populous countries will carry a significant proportion of these 
improvements.  
 
Least Developed Countries 
 
But not all countries and individuals in them will perform as well. 32 countries had average 
undernourishment rate of 42% (see Chapter 2 for further discussion of this issue). The population of 
these poor countries is projected to increase from the current 580 million people to 1.39 billion by 
2050, and food consumption will under “fairly optimistic assumptions” increase from the current 
2000 kcal/person/day to 2450 kcal in the next 30 years, still not enough for good nutrition in several 
of these countries. Reducing undernourishment may be a very slow process in many countries (Wik 
et al, 2008). 
 
Heterogeneity in the Role of Smallholder Agriculture in Employment, Income Generation and 
Structural Transformation from Agriculture across Regions 
 
Figure 2. Agricultural Population, by Region 

 
(Lele and Agarwal, Forthcoming) 

 
The role poor women, men and children residing in the rural areas will play in this radical structural 
transformation will depend on the distribution of land holdings, extent of the land access and 
security, and employment opportunities. The regions are very heterogeneous both within and across 
the developing world and well as in their stages of development. Some have already experienced 
substantial decline in the share of population in agriculture, e.g. Latin America and the Caribbean and 
the Eastern European region, but in other regions the share of population in agriculture has not yet 
begun to decline and there is considerable population pressure on the land (see Figures 2 , 3, and 4). 
Thus for example, in South Asia average cultivated land per person has been declining rapidly and is 
as low as 0.3 ha per person. It is slightly over 0.7 hectare in South-east Asia, about 2.5 hectares in 
Sub-Saharan Africa, the Middle East and North Africa but well over 8 hectares per person in Latin 
America and Eastern Europe.  
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Figure 3. Annual Growth Rates of Agricultural Population in Developing Regions 

 
(Lele and Agarwal, Forthcoming) 

 
With larger share of urbanized population average land size has been increasing in Latin America and 
Eastern Europe. Needless to say smallholder agriculture is the dominant mode of production in Asia 
and Sub-Saharan Africa and agricultural growth is far more labor intensive than in Latin America or 
Eastern Europe, where capital intensity of agriculture is already high and productivity on larger scale 
farms has been increasing, with declining share of labor in agriculture. In sub-Saharan Africa, by 
contrast, analysts project growth to be heavily labor intensive with only moderate increase in capital 
base, with limited efficiency gains. Some projections for the gross value of production for instance 
suggest that revenues generated by an agricultural laborer in sub-Saharan Africa will rise only by 50 
percent over the next four decades. The expected growth in food markets will not suffice to lift 
revenues significantly but this would depend a great deal on how much capital is invested in 
agriculture and of what kind, issues explored later in this report (Schmidhuber et al, 2009).  
 
Figure 4. Agricultural Land Pressure 

 
(Lele and Agarwal, Forthcoming) 
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 Smallholder agricultural growth has provided strong linkages to the growth in the non-agricultural 
sector through backward and forward linkages. Besides growth linkages of small scale agriculture to 
the rest of the economy have been much larger than of large scale agriculture (von Braun, 2009; 
Mellor and Lele, 1981). Thus agricultural and non agricultural linkages have been shown to be much 
stronger, creating more employment and incomes in both the agricultural and the non-agricultural 
sectors in much of East South East and South Asia relative to Latin America where farm sizes are 
larger. Smallholder agriculture in Africa has been shown to be efficient (Lele, 1975, 1990; Pretty et al, 
2006), and more so than large scale agriculture even though large farms achieve higher yields 
because large farm use more of all inputs to relative to small farms (Lele and Agarwal, 1989).  
 
Consolidation of land holdings and increased farm size is a natural outcome of successful economic 
modernization as labor moves out of agriculture and is substituted by capital, increasing labor 
productivity. However labor can also “move out” of agriculture due to a failure to provide secure 
land rights to small farmers resulting in land grab and disincentive to investment in agriculture, an 
issue discussed in chapter 4. By the same token a failure to achieve sustained productivity growth in 
smallholder agriculture has historically led to a temptation to embrace a large farm strategy, 
including for example, most recently in Sub-Saharan Africa (Collier and Dercon, 2009; Wiggins 2009). 
Although large farms have a place where there is a history of large scale farming and land has been 
plentiful, there is no question that smallholder agriculture will have to be the mainstay of agriculture 
in both Asia and Africa, as the sheer number of small farms and the large size and share of 
population in agriculture in these countries requires and given that a large share of the agriculturally 
dependent population has smaller and smaller plots of land to cultivate. 
 
Past and current factor endowments i.e. land available relative to population densities, the sizes of 
countries and markets, the stages of their development, policies and institutions all vary substantially 
and the tremendous heterogeneity in turn continues to influence policy decisions. Depending on the 
pathways of policies and investment strategies countries will choose to pursue, their economic 
performance will either converge over time or diverge substantially from each other.  
 
Future scenarios thus vary considerably depending on the assumptions the models, such as those 
presented at the FAO Expert Meeting on Feeding the World in 2050 make about the extent and 
patterns of economic growth, investment requirements, climate change and energy use, sources and 
efficiency.2 Indeed, FAO has refined its own projections of food demand and supply on a routine 
basis to attune them to the realized population, income, production and market changes 
(Alexandratos, 2009). Growth in demand for the range of different biofuels is expected to change any 
one of the recently made projections substantially including across regions.3 Yet even taking into 
account greater future share of international trade in food consumption, the FAO estimates that 
developing countries will need to double their cereal production (mainly of rice, wheat and maize) to 
meet the expected growth in food demand. The same applies to poultry, fish and livestock 
production, the demand for all of which has been growing even more rapidly but the projections for 
which are far less developed. Yet it is clear that having exhausted much of the fish population in the 
wild, to meet the growing demand for fish, aquaculture, like poultry and dairy would grow in 
importance with implications for the scale of enterprise development, choice of technologies, 
employment creation and environmental impacts. All these future demand projections have implicit 
in them priorities for agricultural research in terms of commodity production that would need to 
increase or natural resources which would need to be managed sustainably. 

                                                 
2
For further information please reference the reports and proceedings of the FAO Expert Meeting on How to Feed the 

World in 2050, 24-26 June 2009, FAO Headquarters, Rome.  
3
 Ibid.  
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A key question remains on the demand for and the role of root crops, tubers and many so-called 
“inferior” rain fed crops such as sorghum and millet. Root and tuber crops are quite important in 
production and human consumption in many parts of the world, particularly in Africa (see Figures 5 
and 6). Pulses and beans rich in protein are important in production and consumption in South Asia 
and have been declining in production, which has adversely affected the supply of proteins, in turn 
also affecting soil health in the rice wheat systems that replaced traditional farming systems in the 
Ganges delta. Production of beans and pulses is, particularly important for countries largely 
dependent on vegetarian diets even in the face of income changes and urbanization and often the 
poor households are the producers of these crops that have seen little technological change. 
Research on rice wheat systems has shown substantially high rates of returns, and benefits to the 
farming populations. 
 
Figure 5. Cereal Production Growth in Developing Regions 

 
(Lele and Agarwal, Forthcoming)  
 
 
Figure 6. Roots & Tubers Production Growth in Developing Regions 

 
(Lele and Agarwal, Forthcoming) 
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Some of the “orphan crops” too contain substantial nutritive value and meet caloric needs of the 
poor, particularly the indigenous forest dependent people of which India alone has close to 60 
million. Most these crops have seen little research or productivity growth and are rapidly losing their 
genetic diversity. The CGIAR lacks their gene banks. The McKnight Foundation and the M.S. 
Swaminathan Research Foundation (MSSRF) have been supporting research in these areas, believing 
that wild genes would be of substantial value for breeding in the context of increasing climate 
variability (Lele and Gandhi 2009; Lele and Coffman, 1993). MSSRF has also been working with 
indigenous households that have been the guardians of these orphan crops to promote in and ex-situ 
conservation to ensure sustainable livelihoods. Their future role in human consumption, even of the 
poor, beyond the intensification of livestock production and industrial uses however remains unclear 
due to global neglect of these issues but needs more attention in future research.  
 
Perennial crops, although often seen as competing with local food crop needs, can also be crucial 
elements of export income and economic growth, e.g. coffee is the second most valuable globally-
traded commodity after oil, while cocoa brings more finance directly into Ghana’s rural areas than 
does the country’s largest export, gold (see Figure 7).  
 
Figure 7. Africa: Cocoa Bean, Green Coffee & Oil Palm Fruit Production 

 
(Lele and Agarwal, Forthcoming)  

 
The demand on natural resources of growing irrigated crops such as rice and wheat compared to rain 
fed crops may also enter consideration in research and production priorities as water shortages 
increase (Rosegrant et al, 2010). Whereas productivity of the three major cereals (rice, wheat and 
maize) has increased more rapidly than of the rain fed crops consumed by the poor, productivity 
growth has slowed in recent years due in part to the neglect of financing of plant breeding research 
on these important crops in future demand (see Figures 8 – 13 and Chapters 2 and 3). Smallholder 
dairying has similarly shown advances in many countries (von Braun et al, 2008). Production of 
poultry, fish and livestock too has grown and yet knowledge about productivity changes in the 
smallholder sector is patchy although these activities constitute an important source of current and 
future livelihoods for the poor with growing peri-urban and urban markets. In this vein, as countries 
grow they tend to substitute capital for labor with increase in total factor productivity as labor moves 
out of agriculture.  
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Figure 8. East Asia & Pacific Region: Cereal Production and Input Use Growth 

 
(Lele and Agarwal, Forthcoming)  
 
Figure 9. Latin America & the Caribbean Region: Cereal Production and Input Use Growth 

 
(Lele and Agarwal, Forthcoming)  
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Figure 10. Middle East & North Africa Region: Cereal Production and Input Use Growth 

 
(Lele and Agarwal, Forthcoming)  
 

 
Figure 11. South Asia Region: Cereal Production and Input Use Growth 

 
(Lele and Agarwal, Forthcoming)  
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Figure 12. Sub-Saharan Africa Region: Cereal Production and Input Use Growth 

 
(Lele and Agarwal, Forthcoming)  
 
Figure 13. Eastern Europe Region: Cereal Production and Input Use Growth (NOT AVAILABLE)  

 
(NOTE: Due to a change in coverage of countries and incomplete reporting, FAO data for Eastern 
Europe do not allow time series analysis as in the case of other countries.) 

 

Global Integration of Markets 
 
The food and energy price increases of 2007 combined with the financial crisis of 2008 brought to a 
halt the optimism about rapid progress in food supply through technological change, productivity 
growth and declining real commodity prices. These crises led to considerable new analysis and 
insights.  
 
Experts agree that the food price boom of 2007 was part of a larger boom fueled by many interacting 
factors that characterize today’s global markets. It was not just declining growth in investments in 
agricultural research and technology over the past two decades, which is a principle theme of this 
paper, but also low past investments in extractive industries such as oil and natural gas, the weak 
dollar, fiscal expansion in many countries, and, to some extent, investment fund activity in the 
financial markets (van der Mensbrugghe et al, 2009). Diversion of some agricultural commodities to 
the production of biofuels, adverse weather conditions, global stock declines to historical lows and 
government policies, including export bans and prohibitive taxes, accelerated the food and other 
price increases and eventually led to the 2008 hike (van der Mensbrugghe et al, 2009). 
 
A strong consensus has also emerged that increased link between energy and non-energy commodity 
prices, strong demand by developing countries (when the current economic downturn reverses 
course) and changing weather patterns prompted by climate change together with related natural 
resource challenges will dominate the shape of commodity markets for the coming decades (van der 
Mensbrugghe et al, 2009). Precisely what shape those markets will take is difficult to predict. 
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Interconnectedness has had beneficial impacts as well as downsides  
 
With the rise in food prices, it is almost certain now that the first Millennium Development Goal 
established in 2000 of halving the proportion of the world’s hungry by half by 2015 from its 1990 
base level will not be met. The cascading effects of the food and financial crises on food, poverty and 
insecurity have been global and deeper than before. With reduced size of international trade and 
investments, falling employment, returning migrants from abroad and from urban centers, and with 
reduced remittances, agriculture and rural sectors have become the safety havens for the poor, 
much like in the Asian crisis of 1998. The financial crisis has swelled the ranks of these to well over 2 
billion people, a third of the global population who now earn less than $2.50 a day. With an 
increasing number of the poor dependent on the market for food, price increases hurt those living in 
or returning to the rural areas the most. Most also lack access to formal social safety nets. Global 
food stocks are low and food aid deliveries are down. 
 

Increased Role of Science and Technology: Mainstreaming Sustainability 
 
Two recent influential British publications (Royal Society, 2009; Conway and Waage, 2010) stress the 
importance of science, technology and interdisciplinary problem-solving research to address these 
challenges both in terms of the well-proven record of science in the past and future prospects for its 
contributions. Both take an inclusive view of science that embraces biological, information and GIS 
technology, human and animal health research; and an equally broad view of what constitutes 
science, ranging from local to global, indigenous to genomics, social to biological. This is also a spirit 
embraced in the work of M.S. Swaminathan, progenitor of India’s first Green Revolution. The appeal 
of the British scientists to the UK and EU governments to invest more in research to bring about a 
substantial impact on poverty through sustainable agricultural intensification, or the doubly green 
revolution, has parallels with Swaminathan’s appeal for an evergreen revolution. That broad a view 
of science and its role in public policy by contemporary scientists is better understood by the 
challenges faced in today’s agricultural research with its many dimensions of sustainability. The 
challenges are too great and the speed of scientific progress in recent years too rapid to leave any 
options unexplored. 
 
Evidence proves their point. Returns to agricultural research have been high (Renkow and Byerlee, 
2010; Evenson and Gollin, 2003). Although the Green Revolution started in the 1960s, during the 
1961-1980 period, a large number of developing countries achieved production growth mainly 
through smallholder households increasing area under cultivation. In the post-1980s thanks to 
investment in science and technology (see Chapter 3) and concurrently in agriculture and rural 
development including in irrigation, fertilizers, seed production, agricultural finance, a vast number 
of smallholders in developing countries (including in the case of some crops in some countries in Sub-
Saharan Africa) adopted these new technologies and experienced agricultural production growth 
concurrently with growth in agricultural productivity (Wik et al, 2008).  
 
Modern plant varieties contributed more to yield growth in the decades after the 1980 than in the 
previous 20 years (Evenson and Gollin, 2003). Investment in plant breeding and associated inputs 
and infrastructure development in developing countries resulted in increased productivity. In ten 
countries productive inputs were declining in the post-1980s concurrently with growth in agricultural 
production, due to growth in total factor productivity (Wik et al, 2008). Had there not been 
agricultural intensification, including particularly in Asia, the world would have needed to bring 
millions of hectares of additional land under cultivation beyond today’s millions of hectares to 
achieve the same agricultural production (Renkow and Byerlee, 2010; Evenson and Gollin, 2003).  
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Box 1. Broadening the concepts of agricultural intensification (Pretty, 2008; Royal Society, 2009). 

Traditionally agricultural intensification has been defined in three different ways:  
 Increasing yields per hectare,  
 Increasing cropping intensity (i.e. two or more crops) per unit of land or other inputs (water),  
 Changes in land use from low-value crops or commodities to those which enjoy higher market prices 

(from pulses to rice and wheat in the Ganges Delta, from maize to fruits, vegetables and flowers in 
Kenya). 

 
 Total factor productivity (TFP) growth is the difference between growth in aggregate output and 

aggregate inputs. 
 

 Sustainable agricultural intensification is producing more output from the same area of land while 
reducing the negative environmental impacts and at the same time increasing contributions to 
natural capital and the flow of environmental services. (Godfray et al, 2010; Royal Society, 2009; 
Conway and Waage, 2010).  

 
Sustainable agricultural systems cannot be defined in terms of the adoption of any particular technologies or 
practices. There are no blueprints. If a technology assists in efficient conversion of solar energy without 
adverse ecological consequences, then it is likely to contribute to the system’s sustainability. Sustainable 
agricultural systems also contribute to the delivery and maintenance of a range of public goods, such as clean 
water, carbon sequestration, flood protection, groundwater recharge, and landscape amenity value.  
Few of these resources, commodities or services have “market” value and therefore the cost benefit of 
conservation is determined by the scarcity value of resources (e.g. willingness of farmers or populations in 
urban areas to pay for watershed protection). To achieve scalability of resource management interventions 
public education as well as public policy and informal or formal regulatory institutions with enforceable 
capacity are crucial. Although sustainable agricultural systems are, by definition, more resilient and less 
vulnerable to shocks and stresses, determining the level and timing of incentives needed for conservation and 
the mechanisms to bridge the divergence between the private and the public benefits, between local and 
national or global costs and benefits, to adopt sustainable practices tend to be key challenges (van den Berg 
and Feinstein, 2010) in the type of characteristics typically attributed to a sustainable production system:  

i. Utilizes crop varieties and livestock breeds with a high ratio of productivity to use of externally-derived 
inputs; 

ii. Avoids the unnecessary use of external inputs;  

iii. Harnesses agro-ecological processes such as nutrient cycling, biological nitrogen fixation, allelopathy, 
predation and parasitism;  

iv. Minimizes use of technologies or practices that have adverse impacts on the environment and human 
health;  

v. Makes productive use of human capital in the form of knowledge and capacity to adapt and innovate and 
social capital to resolve common landscape-scale problems; 

vi. Quantifies and minimizes the impacts of system management on externalities such as greenhouse gas 
emissions, clean water availability, carbon sequestration, conservation of biodiversity, and dispersal of 
pests, pathogens and weeds.  

vii. It is clear that development practitioners must increasingly and simultaneously traverse two paths, 
namely of development and environment. 

 

 
Looking ahead, FAO estimates the world agricultural production growth will slow to 1.5% annually in 
the next two and a half decades and then to 0.9% annually in the succeeding 20 years to 2050, 
compared with 2.1% per year since 1961 (Alexandratos, 2009; Wik et al, 2008). The reasons for this 
predicted slow down range from the lower population growth and the gradual achievement of 
medium to high levels of per capita consumption in a number of countries cited earlier (Wik et al, 
2008) to slowing rates of yield growth through a variety of causes (Fischer et al, 2009).  
 
Expanding the production frontier to achieve higher potential yield levels through research calls for 
increased investment in all types of agriculturally-related science and making better use of existing 
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technologies and indigenous innovation. Science focuses on understanding and improving crop and 
animal genotypes by all methods as well as on agro-ecological management, in addition to improving 
the capacities of people and their institutions to deliver inputs, manage systems, and distribute and 
use outputs. In most situations there is a gap exceeding 30 percent between farmer yields and 
potential yields, but it is as great as 100 percent in several rice cases and can be several times higher 
in tree crops. The rate of gap closing has been slow suggesting that there is substantial scope to 
bridge the yield gap by better understanding the constraints smallholder agriculture faces in 
adopting new practices and increase farm productivity. For maize progress in farmer yield is often 1.5 
percent or better, but it has been difficult to get good estimates of progress on potential yield. The 
gap between farmer yield and potential yield is large in maize, especially in sub-Saharan Africa where 
it easily exceeds 100 percent. (Fischer et al, 2009).  
 
Closing the yield gap between the best yields and those realized by a large majority of farmers calls 
for increased investments in adaptive research, extension, and a variety of other delivery services 
which constrain yield growth (as explored in chapters 3 and 4). 
  
Sustainable productivity growth adds an entirely new dimension to investments in science and 
technology. 
 
Even though it is said that 150 million hectares of land could potentially be brought under cultivation 
(mostly in Latin America and Africa), a consensus is emerging among promoters of sustainable 
intensification that all future food production increase should come from productivity growth on 
already cultivated lands. Expanding the agricultural frontier into new lands would result in losses of 
important natural habitats, biodiversity and environmental services, including the valued use of wild 
foods by many rural households (Royal Society, 2009; Godfray et al, 2010; Bharucha and Pretty, 
2010).  
 
Unlike in the past it should thus come through sustainable agricultural intensification (Box 1). 
However, this view is not universally shared. Binswanger (2009) argues that there are wide tracks of 
Cerado-type lands in sub-Saharan Africa which can be brought under cultivation. Collier and Dercon 
(2009) argue that the challenges of substantial increase in food production and climate change 
cannot be squared with a continuing commitment to smallholder agriculture as the main route for 
growth in African agriculture and for poverty reduction. They question the evidence base for an 
exclusive focus on smallholders, and argue for a much more open-minded approach to different 
modes of production including large scale farming to move low productive labor out of agriculture 
while at the same time achieving food security in sub-Saharan Africa.  
 
However, this view ignores the fact that many countries with rural poor do not have alternative 
urban or rural income streams that can be turned on as a substitute for mass employment in 
agriculture, also that there is now a blurred continuum between rural and urban and smallholder 
farming and other income sources as seen in Bangladesh and parts of India. 
 
Sustainable productivity growth of small farmers on existing lands has very different implications for 
how much public investment to make in science and technology, and into which kind of science and 
technology as it occurs at different levels from the local to national, regional and global. It also has 
very different implications for different regions of the developing world given that the process of 
agricultural intensification is at a different stage in Latin America and Asia relative to Sub-Saharan 
Africa with very different levels of modern input use and the degree of intensification (Renkow and 
Byerlee, 2010) (see Figure 14). 
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Figure 14. Fertilizers Consumption in Nutrients Growth in Developing Regions 

 
(Lele and Agarwal, Forthcoming)  

 
 
Lessons from Evidence of Research Impacts for Future Allocation of Agricultural Research 
Resources at Various Levels and Types of Research 
 

Renkow and Byerelee (2010) draw important implications for allocation of research resources at the 
local, national and international levels using a subsidiary principle depending on the types and levels 
of impacts different types of agricultural research has had, e.g., on germplasm research, policy 
research and natural resource management research. They note for example that “… research 
contributions in crop genetic improvement, pest management, natural resources management, and 
policy research have, in the aggregate, yielded strongly positive impacts, and appear likely to 
continue doing so.  
 
But in their view crop genetic improvement research stands out as having had the most profound 
documented positive impacts and whereas substantial evidence exists that other research areas 
within the CGIAR too have had large beneficial impacts. These impacts have often been local and 
national rather than international. The “right-time, right-place” nature of successful policy research 
and the relatively limited geographic scale of much natural resource management research appear to 
limit the overall scale of impacts of these programmatic thrusts vis-à-vis genetic improvement 
research. They conclude that “the CGIAR’s portfolio of research allocations has become overly 
skewed toward natural resource management and policy research over time; hence, restoring 
somewhat the share of resources allocated to crop genetic improvement in the CGIAR is warranted” 
(Renkow and Byerlee, 2010). The flip side of their finding is that majority of such policy and natural 
resource management research should be undertaken at the country and local levels, working 
directly with farm households and consumers. These findings have profound implications for the 
organization of research discussed in chapters 3, 4 and 5. 
  
Research on Deforestation, Climate Change and Environmental Services 
 
Opening up new land for cultivation would also entail the high costs of new infrastructure 
development. Besides if land use changes are brought about by conversion of forest lands into 
agriculture, they would further contribute to GHG emissions and climate change in much the same 
way that bringing more land under cultivation in the recent past has done. This will mean further 
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adverse impacts on climate, rainfall patterns, water availability and biodiversity. Increases in pest and 
diseases, soil erosion and loss of watersheds will also continue unabated.  
 
The Stern Report estimated that nearly a third of all GHG emissions, almost equal to those from 
automobiles, already come from the combination of agriculture, livestock and deforestation. 
Research on environmental sustainability of agricultural intensification will need to be undertaken 
both at the micro level of farms and communities but also at scalable macro levels of countries and 
regions of the world (Stern, 2006). Countries with the world’s largest tropical forests rich in 
biodiversity and carbon, namely Brazil and Indonesia, have been the largest GHG emitters of forest 
carbon through land-use changes. Fast growth in China and the concomitant import demand for 
soybeans, livestock, and palm oil, combined with commodity price rises of 2007 provided a great 
impetus for conversion of forest margins to agriculture particularly in Brazil. On the other hand, 
having exhausted their forest margin, most Asian countries, China and India included, have gained 
forest cover, China by a spectacular 40 million hectares.4 Costa Rica has been at the forefront of a 
program on payments for environmental services. Many of these issues are at the center stage of the 
climate change agreement in the stalled debate in Copenhagen. Research needs to contribute to the 
design, implementation and measurement of outcomes of such large schemes including particularly 
in understanding their total costs and benefits as perceived by different stakeholders. Serageldin 
notes that the Stern “report focuses on climate change and does not take into account the food, feed 
fuel combinations” (2009: 14).  
 
Research on production systems that use fewer synthetic inputs, less water and more sustainable 
crop mixes without giving up productivity growth will be particularly critical in a wide range of 
irrigated areas where a variety of water issues, water logging, salinity and timing and quantity of 
water available have been huge issues for some time (Pretty et al, 2006). This kind of research also 
poses a challenge of integration of research on crops with that of water management. In many 
countries agricultural research institutions tend to be crop-focused whereas those concerned with 
water belong to other Ministries. 
 
The challenges in semi-arid areas of Sub-Saharan Africa and Asia, or in the coastal areas most likely 
to be affected by climate change, are quite different where much of the increase in production has 
come from area expansion with low use of modern inputs and very complex locally divergent 
cropping systems and constraints with regard to soils, moisture, pests and diseases. The diversity of 
constraints and the lack of scalability in this kind of research pose particular challenges for science 
and technology to deliver products and knowledge for scalable intensification that is environmentally 
sustainable.  
 
Research on Mitigation and Adaptation and Implications for Future Research 
 
Mitigation has received more attention (for example through programs such as REDD and the Bio 
Carbon Fund) than research on adaptation even though risks and uncertainties are particularly 
severe for the poorest, 95% of who are concentrated in South Asia and sub-Saharan Africa and are 
already badly affected by climate change with more adverse impacts predicted with considerable 
uncertainty as to their nature, timing. 
 
The World Bank’s modeling of a longer term outlook, for example, projects significantly higher 
temperatures (the rise of 2.5o C) than most of those that form the basis of the climate change 
analysis presented in the IPCC Fourth Assessment Report (van der Mensbrugghe et al, 2009; IPCC, 

                                                 
4
China proposes to bring more land under forests through the world’s largest Grain for Green Program under 

implementation since 2000. The program entails $50 billion committed to convert marginal crop land into forests by 2015. 
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2007). The damage to agricultural productivity could be as high as 40%, particularly, mostly expected 
to occur in South Asia and Africa. 
 
The Case for International vs. National and Local Public Goods Research 
 
There is considerable debate about the specific roles of “international public goods” research in the 
areas of climate change adaptation and resilience, particularly in place of enabling national systems 
to increase their capacity substantially and urgently to address these complex issues which will likely 
remain for years to come. Not only do the growing conditions tend to be very diverse but even the 
concepts of adaptation and resilience varies depending on the nature of the precise resource 
management challenges. Interdisciplinary research is not only weak in Europe and North America, 
due to incentives for disciplinary scientists to work in silos, the benefits of research or interventions 
are often not easy to define or to measure. This leads to a vigorous debate among professionals of 
different disciplines about whether what is not measurable does not count.  
 
What is clear is that “participatory, interdisciplinary” approaches to research on community 
management of natural resources that combine advanced science with local adaptation will need to 
be carried out at the local and national rather than at the supra national levels and that vigorous 
methodologies will be needed to determine if the findings of research are to be replicable. Besides 
such research will likely be highly skill-intensive and may have fewer scale economies. Scale 
economies will be possible mostly in the case of germplasm improvement. The latter has shown 
consistently very high rates of return but allocations to germplasm research have suffered severely in 
the CGIAR in relation to policy research or research on natural resource management (Renkow and 
Byerlee, 2010; World Bank, 2003a).  
 
Research on NRM or policies lacks replicability or scalability, thus such research in these areas 
would need largely to be conducted at the national level, with at the minimum active participation of 
national researchers and local communities on an equal footing to co-create knowledge, learn and 
replicate, if poverty reduction on a large scale is the objective. Partnerships among unequal partners 
in terms of skill mix, financial and human resources and incentives hold few chances of success. 
(Chapter 5) Moreover research carried out without deep roots in the countries whose problems are 
being analyzed is less likely to have long-term sustainable impacts on policies and institutions. This 
has implications for how partnerships for NRM research are designed, funded, implemented and 
evaluated as well as for investments in science and technology capacity in developing countries (see 
Chapter 5). 
 
 
Appropriateness of the current Results Based Framework for Impact Analysis  
 
The current evaluation frameworks focus on inputs, outputs, outcomes and impacts. They have been 
developed for accountability in the uses of funds and is unlikely to be adequate to deal with issues of 
risk and uncertainty, adaptation and adaptability of different groups, and the iterative nature of 
decision-making based on learning in response to changing circumstances. In this regard the CGIAR 
faces a dilemma. Its recent reform measures are even stronger on seeking evidence on the system’s 
effectiveness although whether the effectiveness is to be measured at the level of research outputs 
or on ultimate impacts on poverty is unclear. Many of the results are likely to be difficult to quantify 
including particularly the benefits for the poor (Picciotto, 2009).  
 

Implications and Limitations of Existing Impact Studies as a Guide to Research Resource 
Allocations in the Framework of Poverty Reduction 
 



Final Draft  

16   

Recent Studies note three potential biases in the CGIAR impact evaluations (Raitzer, 2008; Raitzer 
and Kelley, 2008a; Ringler et al, 2010), namely, insufficient accounting of research carried out prior to 
funding a particular investment, insufficient assessment of the contribution of partners to the 
outcomes and insufficient analysis of the distribution of benefits among the intended beneficiaries so 
that the proportion of benefits accruing to the poor are not considered to know if the CGIAR mission 
of poverty alleviation is being effectively fulfilled. Thus a substantial village level evidence suggests 
that producer benefits accrue relatively equitably to poorer and better-off groups (David and Otsuka, 
1994; Hazell and Ramasamy, 1991; Hossain, 1998), but the benefit–cost studies do not include 
distributional analyses that could substantiate this contention over large areas, nor any analysis of 
multiplier effects, although other research suggests that for each additional dollar generated in the 
farm sector, an additional 50 cents to one dollar is generated in the surrounding non-farm economy, 
as a result of increased rural demands for goods and services when farm incomes rise (Delgado et al, 
1998; Hazell and Haddad, 2001).  
 
Yet, it is widely accepted that changes in producer returns comprise a small proportion of the social 
gains assessed, as the bulk of analyzed research benefits are realized through prices reductions 
resulting from supply increases enabled via boosted productivity. For example, approximately two 
thirds of rice breeding benefits in Latin America result from price declines which largely benefit 
consumers, while only one third accrues to producers (Sanint and Wood, 1998). Although not 
explicitly illustrated by the impact assessments, the predominance of this impact pathway implies 
that the poor have received considerable shares of benefits generated, since poorer groups spend 
greater proportions of their income on food (Kerr and Kolavalli, 1999). Moreover, most of the 
benefits assessed are derived from genetic improvement of crops with low expenditure elasticities, 
which further ensures that the consumer benefits derived from productivity increases accrue largely 
to poorer beneficiaries. Research on pesticide use has also shown substantial health benefits of such 
research of the users of pesticides (IRRI, 2008). Assessing impacts of policy research poses a number 
of methodological challenges but also stresses the location specificity of policy research and the need 
to build national capacity for it and also stresses the location specificity of most such research (IRRI, 
2008). 
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Chapter 2: The Current Patchy State of Micro-Economic Knowledge on Levels 
and Determinants of Poverty to Assess Impacts of Agricultural Research 

 

Food Security, Poverty and Gender 
 
Hunger threatens development in many ways: resulting in caloric and nutrient deficiency, increased 
susceptibility to disease and, by reducing access to adequate and nutritious foods, also the 
effectiveness of health interventions to contain HIVAIDS and tuberculosis. Hunger encourages child 
labor, leads to withdrawals from schooling particularly of girls, prompts outmigration, and, at worst, 
permanent destitution, prostitution, child trafficking. It also fuels conflicts. World Bank President 
Zoellick noted that in 2007 rising food prices caused urban food riots in over 30 countries, 
threatening political stability (FAO, 2009a, 2008; Zoellick, 2008). The price rises of 2007 and their 
impacts particularly on the poorest households even living in rural areas brought to the center stage 
the importance of food security at the national level as an essential element of development 
strategies of countries in much the same way they had in the 1970s, and in ways they still continue to 
in the large successful emerging economies.  
 
Over time the focus on food security has correctly evolved from the national to the household level 
with mounting evidence since 2007 that food price rises increase the vulnerability of the poorest 
households the most. At the household level, evidence is preponderant that women are 
disproportionately represented among the poorest agricultural households, as marginal farmers or 
laborers particularly those residing in rural areas and their average productivity is even lower than 
that of the male headed poor household counterparts (Meinzen-Dick et al, 2010). Their numerical 
importance is due to a combination of factors: male migration, disease related male deaths, 
increased feminization of agriculture from changing patterns of agricultural production, e.g. from 
traditional export crops in which male workers have been the principal labor force to non-traditional 
fruit, vegetable and flower production involving increased employment of women. The increased 
employment of women in the more formal rural and semi-urban labor markets related to agricultural 
value chains is explained by their view as docile and less organized workers, lacking in union power. 
And yet there tends to be great “misrepresentation and under reporting of women’s contribution to 
agriculture and even though there has been progress, in sensitizing statistics bureaux. A study for 18 
Latin American undertaken by IICA at the beginning of the 1990´s showed between 50% and 300% 
more women than those reported by official census and household surveys (Chiriboga et al, 2006; 
Kleysen, 1996; Lastarria-Cornhiel, 2006). 
 
And of course there is great variation across countries. Women’s participation in agriculture is 
greater in poorer countries and among poorer households. Participation decreases with increases 
incomes and then increases again as households become more affluent. Women’s education is 
known to have impacts on children’s health and nutrition. Hence the importance of investing in 
women in a variety of ways including in improving their agricultural practices, education and health 
(Lele, 1986).  
 
The latest review of literature carried out for GCARD also shows however that despite these changing 
trends, which remain largely invisible, women’s traditional roles in fetching fuel wood and water, 
cooking and minding children have not changed much particularly among the poorest households, 
nor their access to such little public extension services which exist, nor to secure property rights or to 
agricultural finance and markets. Community Driven Development programs do not involve them 
directly because the CDDs largely focus on the provision of infrastructure, i.e. feeder roads, water 
points and school buildings. The latter benefit all rural populations including women, but there is also 
evidence that women’s participation changes the preference set for interventions whether related to 
research or agricultural services. The fact that the change in inclusion of women is slow is not 
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surprising given that gender roles are largely culture driven and culture changes at its own pace, and 
differently in different places and different respects. But this provides all the stronger reasons why 
there is need for interventions to increase women’s access to services. 
 
There are many examples of progress in women’s inclusion, through policies and practices in 
developing countries where the poor are most concentrated, e.g. in Asia and Africa. Thus the 30 
percent representation of women mandated in local panchayats in India and most recently in the 
parliament, a variety of civil society driven development programs through Amul are examples of this 
phenomenon as are BRAC and Grameen, SEWA and the Swaminathan Foundation directed 
specifically to women (see Box 6, Chapter 3), through the formation of women’s groups for vegetable 
farming and marketing in East Africa, via the inclusion of women in land legislation in Ethiopia, 
through the informal practice of women leasing land from men in return for their work in cocoa 
farming in the classic household bargaining mode in Ghana first explored in the 1980s and now 
confirmed in the IFPRI paper (Lele, 1986).  
 
Regional consultations stressed repeatedly that today’s agricultural research is insufficiently poverty-
oriented (Chapter 3), but contributions to the GCARD articulated less well how the gender dimension 
of poverty, or the extent of progress against this development objective and implications for the 
future AR4D should be taken into account. This is not surprising. There continues to be very limited 
systematic harboring of knowledge at the micro (household and individual) level on the nature of 
poor households on which global level advocacy, policy and strategy are based, whether at the 
international or the national levels. This paucity of knowledge has serious implications for the way 
MDGs are being monitored or the interventions to achieve them are designed, i.e., in segmented, 
insular ways, explaining the disconnect between health and food security interventions (Conway and 
Waage, 2010; Desai, 2007). 
 
The constraints to the poor are so interacting -- between health, lack of their own labor due to 
already long hours of work, quality of water, lack of access to energy for cooking, etc. -- that 
improving access to an entire gamut of constraints is essential. More micro -level indicators are 
needed to assess how we are improving the quality of life of poor households by redressing 
insecurities of food, fuel, water, access to nutritious foods, services, security of tenure, and finance. 
In this regard, several studies discussed in Chapter 1 note that the impact studies focus on a 
relatively narrow range, e.g. of technical change on productivity growth but not on whether and how 
the poor have benefited (Raitzer and Kelley, 2008a). The more recent studies have begun to look at 
the cross sectoral impacts (e.g. of pesticide use in rice on health) (IRRI, 2008).  
 

Measures of Poverty and Food Insecurity from the Perspectives of Roles and Impacts of 
Agricultural Research 4 Development 
 
The most widely used poverty and food insecurity estimates for global monitoring are undertaken by 
the World Bank and FAO respectively. They reflect well the zigzag of focus on food security and 
poverty reduction in the CGIAR’s mission’s statements over the years and are relevant in assessing 
impacts of research.  
 
There is a widespread consensus that sustained broad based/ inclusive economic growth achieves 
food security for most households most of the time through increased incomes such as that has 
occurred in most of East and South East Asia. As necessary countries produce or import food, 
although increased caloric intake may be accompanied by obesity, lack of food safety, or micro –
nutritional deficiency. Furthermore some bottom income level households may lack the necessary 
purchasing power either all the time or may fall into poverty in the case of crises (e.g. the Asian 
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Financial Crisis, Tsunami, droughts or global food price increases). The decisions on how to address 
those crises rest with individual nations.  
 
Poverty reduction through inclusive economic growth is achieved both through agricultural and 
industrial growth as in South or South East Asia through large or small scale agricultural development 
or through large scale agriculture and substantial transfers, e.g. social security, cash transfers or 
indeed even land transfers, as in Brazil and South Africa. FAO SOFA (2009) describes various safety 
net programs including in particular Brazil’s Bolsa Familia - which provides conditional cash transfers 
for school attendance, vaccines and prenatal care, extended from 10.6 million to 11.9 million people 
in 2008 following GDP decline of 3.6%, and Ethiopia’s (which seems to face constant crisis) largest 
Productive Safety Net Program in Africa of cash or food which goes to 7 million Ethiopians and 
depends a great deal on WFP’s food aid.  
 
Food Security too can be addressed through public food distribution programs at subsidized prices, 
or through non-farm employment schemes as in much of South Asia (e.g. India’s national rural 
employment scheme, and Integrated Child Development Programs) or through cash transfers, food 
aid or WFP funded food for works programs as in Sub-Saharan Africa. All these latter activities are 
important for food security; however, they are not the areas in which agricultural research has a 
comparative advantage. AR4D’s comparative advantage lies in issues related to equitable and 
sustainable increase in agricultural production, value addition, market access, and safe distribution of 
food and agricultural production (see Box 2). Within this broad concept of agriculture broadly 
defined to include food as well as non-food crops, the main specific comparative advantage of the 
CGIAR lies in the areas of globally traded cereals and root crops and as a convenient funding and 
operational mechanism for international action. Its activities in forestry, agro-forestry and water 
address some of the issues related to the sustainability of some of the natural resources but are also 
increasingly important as a vehicle for related actions such as addressing climate change. Its policy 
work helps address some of the food security issues at the global, regional and national levels. Much 
like in the case of agricultural research generally, the CGIAR’s comparative advantage lies in 
productivity enhancing research and not in food aid, cash or food transfers, or food for works 
programs.  
 

Box 2. What Does A Transformed Agricultural Research for Development Mean? 
 
A Transformed Agricultural research for development is one that helps to achieve sustainable food and 
income security for all agricultural producers and consumers and particularly for the resource poor households, 
whether they are in rural or urban areas. Sustainable agricultural intensification means producing more food 
and agricultural products from the same overall resources (e.g. land, labor and water) while reducing the 
negative environmental impacts and at the same time increasing contributions to natural capital and the flow 
of environmental services. Sustainable agricultural systems cannot be defined by silver bullets, i.e. acceptability 
of any particular technology or practice. There are no standard blueprints.  
 
AR4D is research that:  

 Operates on the principles of subsidiary: activities are best conducted at the level at which there are 
the responsibilities and accountabilities, and where research results need to be applied; 

 Builds its priorities from the bottom-up through socially-inclusive processes involving the poor and the 
disenfranchised; 

 Brings into play a diversity of approaches, technologies and practices, including combinations of 
traditional knowledge, conventional technologies, agro-ecological methods and modern 
biotechnology; 

 Exploits and integrates participatory approaches with scientific and experimental methods; 

 Ensures results-based management effectively integrated with innovative science and development; 

 Even at the local level routinely devises methods to assesses progress of implementation of processes 
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From this perspective it is useful to review the measures of poverty and food insecurity available for 
global or regional monitoring which the CGIAR’s strategic research framework has used to assess its 
mega programs. Each has food prices and food availability at the centre of their estimates.  
 
How useful would they be in assessing future impacts of agricultural research on poverty? The causal 
chain from research to agricultural prices through adoption of technologies is relatively easy to 
establish but to poverty reduction is long indeed and tracing the link is fraught with difficulties 
(including of mega programs of the CGIAR).  
 
Besides there are huge differences in poverty and food security estimates the World Bank and FAO 
use, using different concepts, data and different approaches to assessing poverty and food insecurity 
(Box 3). They are likely to be less useful than more micro level assessments of the current constraints 
households face and how new technologies and interventions improve their livelihoods. 
 

through systematic independent monitoring and evaluation; 

 Maintains its identity and operation separate from development actors though seeks effective 
partnership strategies and linkages to all other relevant agricultural and rural development 
investments and policies at all levels; 

 AR4D is not development but contributes to it through greater sensitivity, active partnerships, 
vigorous commitment to building the capacity of partners including particularly the beneficiaries and 
increased accountability for more and better results on all fronts: poverty reduction, productivity 
growth and environmental sustainability. It makes trade-offs explicit and helps decision-makers 
choose better options. 

 
Science for Sustainable Intensification 
Science focuses on understanding and improving crop and animal genotypes by all methods as well as on agro-
ecological management, in addition to improving the capacities of people and their institutions to deliver 
inputs, manage systems, and distribute and use outputs. There is a need to creatively link farmer’s own 
innovation systems with those from science to build mutual understanding and trust and so better benefit from 
both. Participatory and interdisciplinary approaches to research on community management of natural 
resources, that combine advanced science with local adaptation, are needed but will require vigorous 
quantitative and qualitative methodologies for outcomes to be replicable at scale. They will be highly skill-
intensive.  
 
At the same time, we need to harness the best of advanced innovation in a range of scientific and social science 
disciplines, from telecommunications to micro-insurance, molecular biology to meteorology as all can provide 
valuable tools for agriculture, food and rural development.  
 
Sustainable intensification emphasizes not only technology -related research but also other types of research 
aimed at triggering policy and institutional changes. It also needs the development of enabling institutional 
environments for the local and global communities to build on strengths, address weaknesses, exploit 
opportunities and remove threats to achieving sustainable development. 
 
Therefore TAR4D means producing more and better research aimed at delivering credible facts, ideas, concepts 
and a menu of options for the benefit of the poor including current and alternative future scenarios, drawing 
on history, culture and contemporary developments in a wide range of areas, in a form which can help identify 
values, perceptions, needs, constraints and bottlenecks which all stakeholders either possess, face or can 
benefit from.  
 
Outputs can help design, monitor and evaluate interventions undertaken by multiplicity of actors in many 
sectors at all levels. It can help to develop appropriate mechanisms, partnerships and innovation pathways that 
can translate research products into development impacts at scale, from the local to global, to improve 
development outcomes and impacts globally.  
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The Bank’s revised poverty estimates for 2005, the latest year for which data are available stand at 
1.4 billion people living on $1.25 or less, up from less than 1 billion for the same past period (see 
Figure 18, next section). According to these estimates an overwhelming 95% of the poverty in the 
developing world lies in Asia (67%) and in Sub-Saharan Africa (28%). This has increased the number 
of the poor by 400 million. 
 
While the Bank has not published estimates of the number of poor following the food and financial 
crisis, it has acknowledged that nearly 100 million additional people might have fallen into poverty, 
meaning about 1.5 billion; most would be expected to be in Asia and Africa (Chen and Ravaillion, 
2008). 
 

FAO's Food Security Measures 
 
Like the World Bank, FAO too has stated that the financial and economic crises have “pushed an 
additional 100 million people in hunger in 2009. But according to FAO this brings “the overall number 
of undernourished people in the world to over 1 billion” in 2009 (World Summit on Food Security, 
2009). FAO estimated undernourishment in 2009 to be at 1.02 billion globally, including in developed 
countries (Figure 15). Of the nearly one billion 97 percent (642 million and 265 million) respectively 
were in the Asia and the Pacific and in the Sub-Saharan Africa Regions, including presumably the 
additional 100 million people pushed into hunger in 2009. 
 
Figure 15. Undernourishment in 2009, by region (millions) 

 
 
This suggests that the World Bank’s measures of poverty, if they were calculated for 2009, and FAO’s 
aggregate measures of food security, may differ by nearly 500 million. Clearly these macro measures 
are not the best measures to assess impacts on either poverty or food security as the CGIAR’s SRF 
does (Chapter 5). Both depend on a variety of factors which are difficult to measure. 
 
Instead the level and determinants of real food prices and food access of poor individuals and 
households and other measures such as impacts of chemical inputs or contaminated water on their 
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health are more likely to be robust and easier measures/ indicators of impacts of agricultural 
research than impacts on poverty levels.  
 
Box 3. Changing Estimates of Global Poverty and Food Insecurity 

The World Bank’s widely used poverty estimates are based on minimum income required to acquire food for a 
daily minimum caloric intake needed for an active healthy life. The World Bank’s revised estimates are based 
on a more complete global survey of prices and include surveys in China as well as a revised poverty lines to 
$1.25 and $2.50 a day from the original $1 a day and $2 a day. For inter-country comparisons it estimates per 
capita income in terms of Purchasing Power Parity (Chen and Ravallion, 2008). 
 
The FAO defines Food Security as when all people have, at all times, physical, social and economic access to 
sufficient, safe and nutritious food that meets their dietary energy requirements and food preferences for an 
active and healthy life. Whereas the Bank estimates come from the consumption side of the equation, FAO 
estimates food insecurity from the supply side by calculating availability as the sum of production imports-
exports- losses and converting national availability to per capita availability by dividing it by population. 
 
The Bank’s revised estimates of global poverty, for 1981-2005, have increased the estimate of poverty level for 
2005 period by about 400 million compared to its previous estimates (Chen and Ravillion, 2008). This is, 
primarily because the price levels for most non-OECD countries were revised substantially upward and income, 
production and consumption levels revised sharply downward, most importantly for China and India. The 
estimates of GDP per capita in Purchasing Power Parity (PPP) terms are two thirds of those in the World 
Development Indicators for the same years for China and India (see Chen and Ravillion, 2008, and Hillebrand, 
2009, for a detailed discussion). Indian analysts have raised questions about whether the fall in the Indian 
poverty really has been so small compared to other lower estimates (Bhalla, 2002), but within India too there 
are disparities in the aggregate and household level estimates, e.g. in the share of consumption in GDP.  
 
FAO too has revised its estimates of food insecure populations for the previous period retroactively with the 
result that the number of food insecure in the SOFA 2008 are considerably larger for the past years than those 
estimated before (Alexandratos, 2009)

5
. But despite this adjustment in both there is a large difference in 

estimates of poverty and food insecurity. 

 
 

Poverty’s Changing Size and Locations over Time Based on the World Bank’s Revised 
Estimates 
 
Using World Bank numbers, there have been dramatic changes both in the levels and location of 
poverty since 1981.6 China’s estimated share of poverty in 1981 in the total poverty level of 1.9 
billion was 44%; India’s share in 1981 was half as much, 22%; Sub-Saharan Africa’s share in poverty of 
1.9 billion was 11%, slightly less than the rest of East and Southeast Asia (Figure 16). People living in 
poverty in the developing world as a whole declined very little from 1981 to 1991, to 1.81 billion and 
shares changed relatively little, China’s share came down to 38 % from 44% and South Asia and Sub-
Saharan Africa increasing their shares. The biggest decline in share came about during the 1990 to 
2005 period. China’s share in a much smaller level of poverty of 1.4 billion was only 15%. India’s 

                                                 
5
 Alexandratos (2009) notes that the U.N. Millennium Development Goals (MDGs) -- halving the proportion of people who 

suffer from hunger may be achieved. He argues further, that "despite the slow pace of progress in reducing the prevalence 
of undernourishment, the projections do imply considerable overall improvement. In the developing countries the numbers 
well-fed (i.e. not classified as undernourished according to the criteria used here) could increase from 3.9 billion in 1999/01 
(83 percent of their population) to 5.2 billion in 2015 (90% of the population), to 6.2 billion (93%) in 2030 and to 7.2 billion 
(96%) by 2050. That would be no mean achievement. Fewer countries … will have high incidence of undernourishment, 
none of them in the most populous class …. undernourishment will tend to become smaller in absolute numbers and in 
relative terms (proportion of the population), hence it will become more tractable through policy interventions, both 
national and international." 
6
Of the 1.9 billion poor living on less than a $1.25 a day in 1981, an overwhelming 85 percent were in Asia. Well over half 

(56 percent) was in EAP, slightly over a quarter in South Asia and only 11 percent in Sub-Saharan Africa. Only 4 percent of 
the poverty was in the rest of the developing world in 1981—i.e., in MENA and LAC regions together (World Bank, 2010).  
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increased to 33%, the rest of South Asia’s to 11% and Sub-Saharan Africa’s to 28% (Figures 17 and 18. 
According to World Bank estimates then India alone now contains nearly 453 million poor, compared 
to China 206 million. The remaining South Asia and East Asia contained 10% and 9% of the poverty 
each in 2005. Sub-Saharan Africa’s share of 28% of the global poverty showed a steady rise from 11% 
and 16% in 1981 and 1990, to nearly 385 million. 
 
Indian analysts have disputed the World Bank estimates of poverty at these higher levels (Bhalla, 
2002) but some appear to accept that 330 million may be living in poverty and be food insecure 
(Singh, 2010). Even though smaller in absolute numbers, India’s greater share of the developing 
world’s poverty is explained by the fact that Indian economic reforms started nearly 15 years after 
the Chinese reforms and China and South East Asia’s economies, including their agriculture and 
manufacturing sectors, grew far more rapidly for a longer period than India’s creating more 
employment and incomes including for their poor (India’s overall all growth performance indicators 
have picked up since 1991 and track perfectly with those of China if superimposed on its earlier 
period (Agarwal, 2008). How much poverty will be reduced in India and South Asia more generally 
will depend on the extent to which many of the policy, investment, institutional and increasingly 
resource issues of land, water and soils explaining slower productivity growth well articulated by 
Chand are addressed (Chand, 2009). 
 
The LAC and MENA regions have shown much more mixed performance of their economies from 
year to year although agriculture of the largest country in LAC, Brazil has performed very well. 
 
Figure 16. 1981: Population living below $1.25 a day 

 
 
Figure 17. 1990: Population living below $1.25 a day 
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Figure 18. 2005: Population living below $1.25 a day 

 
(Data Source: World Bank, 2010; Lele and Agarwal, Forthcoming) 

 

IFPRI’s Global Hunger Index  
 
IFPRI captures yet other dimensions of hunger: insufficient availability of food (i.e. proportion of 
people who are food energy deficient according to FAO), shortfalls in fewer than 5 years of age, the 
nutritional status of children (prevalence of underweight in children) and child mortality. It reports 
that worldwide progress in reducing hunger remains slow; South-east Asia, the near-East and North 
Africa and Latin America and the Caribbean, the latter two regions with already very low incidence of 
global hunger—have reduced it substantially since 1990 and in Sub-Saharan Africa progress has been 
marginal. South Asia and Sub-Saharan Africa stand out as still the regions with the highest ranking 
global hunger indices—despite the big drop in South Asia from the 1988-92 bases of 7 % points. 
South Asia continues to have the highest proportion of fewer than five children who are underweight 
although the incidence of child mortality has declined. Sub-Saharan Africa’s overall GHI at 22.1% is 
still slightly lower than in South Asia at 23%.  
 
The countries that have made the most progress in these areas are mostly middle income 
countries—Brazil, Saudi Arabia, Mexico, Malaysia. A number of African countries have lost in GHI, 
including DR Congo, Burundi, Zimbabwe, Liberia, Gambia, Sierra Leone and Swaziland. 
 

Investment Needs in Agricultural Research and Development 
 
Chapter 3 addresses issues of investments in the agricultural research systems of developing 
countries. It shows that all countries but two, China and India for which data were available for 2005 
have experienced reduced rates of growth of investments in agricultural research. While cross 
country data on agricultural research are not available for a more recent period, recent data for 
provided at the BRICs meeting indicate that Brazil’s investments in agricultural research have been 
increasing as well as its international partnerships (Chapter 5)7. China’s research system like Brazil’s 
has been tremendously more productive than India’s when the agricultural performance of the three 
countries is considered. 
 
To achieve rapid agricultural and rural growth however requires tremendous complementary 
investments in irrigation and water management, rural roads, agricultural finance and extension 
among others. There is considerable evidence that developing countries’ own investments in these 

                                                 
7
 The “BRICs Meeting”, otherwise known as the “International Workshop on Fast Growing Economies’ Role in Global 

Agricultural Research for Development” was held in Beijing, 8 – 10 February 2010, and was hosted by the Chinese Academy 
of Agricultural Sciences. Further information can be found on the GFAR website.  
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areas have seen reduced rates of investments, perhaps out of complacency. Investments in 
agricultural research have been experiencing a declining rate of increase in most countries and in 
some cases even an absolute decline (see Chapter 3). 
 
CGIAR’s Strategic Results Framework notes that public agricultural R and D for developing countries 
would need to increase from the current $5.1 billion to $16.4 billion by 2025 – of which the $1.6 
billion would need to be the CGIAR element.  
 
FAO estimates that gross investments for agricultural research, infrastructure and safety nets 
averaging $ 210 billion per year are needed to meet food demands by 2050, an increase of almost 
50% over current levels (Chapter 4). IPCC similarly estimated the cost of REDD or equivalent schemes 
at $10 billion annually compared to the World Bank commitments to such schemes of a few hundred 
million annually. 
 

Declining Aid and Declining Share of Agriculture and Infrastructure in Aid8 
 
The real aid picture is quite different from the popular perceptions of high level of assistance to 
developing countries which generally prevails in donor countries. Since donors have recently pledged 
$20 billion to agriculture in the next three years, how much of it will materialize and whether these 
new commitments will result in increased net flows into agriculture and rural development remains 
to be seen. 
 
Over the 1982 to 2007 period, the share of net aid flows (inflows less repayments of past debt) in the 
total of both public and private flows has become negative for Latin America and for East Asia, and it 
has declined substantially for South Asia. Even for Sub-Saharan Africa, the importance of aid has 
declined whether it is considered as share of GDP, investment or imports (see Figures 19, 20 and 21). 
For South Asia aid as share of GDP was 1.4 % in the 1982-1990 periods but had declined to 0.7% for 
2005-2007 periods. For Sub-Saharan Africa the share of aid was slightly over 6% of GDP in the early 
1980s but had declined to 4.5% in the 2005-2007 period. Net disbursements increased every decade. 
But when aid flows are considered on an annual basis a different picture emerges. Net 
disbursements increased from the early 1980s to the early 1990s but then decreased or remained 
constant till the early years of this century. There was a very sharp decrease until 2001 and then 
again net disbursements have been almost constant. Most increases in aid were for humanitarian aid 
and debt rescheduling. 
 
Most of the remaining development aid went to health and education although the share of 
education too declined over time. The share of aid going to the social sectors has increased while 
that going for infrastructure and agriculture declined. Productive sectors suffered the most with a 
decline in the share of agriculture from 10.5% in the early 1980s to less than 4% in the share of aid 
going to agriculture. 
 
Even in the case of Sub-Saharan Africa where aid is still significant, aid is less than 10%of all net 
capital inflows. Gross private capital flows have increased substantially over the years. These flows 
seemed to have stabilized at about 10% for Latin America and East Asia. They continue to rise sharply 
in Sub-Saharan Africa and in South Asia. Continuation of the high rate of growth of FDI into Sub-
Saharan Africa will likely depend on whether there would be another commodity boom and whether 
there is further privatization. The high rates of growth in South Asia are likely to continue to attract 
private capital. They would increase even faster if privatization became more important in India. A 
more recent phenomenon is outward flow of FDI from the large developing countries to other 

                                                 
8
IDA, 2007; Agarwal and Lele, Forthcoming.  
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developing and developed countries including to agricultural related investments (Chapter 4). More 
recently, in response to high agricultural prices and a renewed recognition of the importance of an 
adequate food supply, funding has begun to trend upward again. CGIAR funding was over $495 
million in 2007, and World Bank agricultural lending increased from an annual average of $1.5 billion 
in 2002 to $4.6 billion between 2006 – 2008 (CGIAR Independent Review Panel, 2008; Lele 2003; Lele 
et al, 2003; Wright et al, 2010; World Bank, 2009).  

 
Figure 19. Aid Flows as % of GDP, by Region (1982 - 2007) 

 
(Agarwal and Lele, Forthcoming)  

 
Figure 20. Aid Flows as % of Investment, by Region (1982 - 2007) 

 
(Agarwal and Lele, Forthcoming) 
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Figure 21. Aid as % of Imports of Goods and Services, by Region 

 
(Agarwal and Lele, Forthcoming) 
 

Some issues in increasing aid to the agriculture and the rural sector 
 
One of the many reasons why development assistance to agriculture and rural development has 
been falling is that the transaction costs of preparing and supervising agricultural, rural and forestry 
projects for investment banks and for governments tend to be higher per unit $ committed and 
disbursed - due to their institutional complexity, safeguard issues - among others - relative to lending 
or providing concessional assistance to large scale infrastructure and urban projects where 
commitments tend to be larger and disbursements faster. 
 
The same applies to development policy loans which have been on the rise - compared with project 
loans of investment banks DPLs are faster to disburse and are more popular with donors and 
recipients alike. By their nature the fast disbursing development policy loans are weak on the 
institution and capacity development elements of project lending. On the other hand projects have 
often been funded and implemented with artificial units created in governments, particularly in 
Africa, where capacity for implementation has been weaker. As a result scaling up programs and 
making them sustainable in the normal apparatus of the governments remains a challenge. Unless 
these issues are addressed it is unclear how increased assistance can be effectively absorbed on a 
large scale (Agarwal and Lele, Forthcoming).  
 

Implications for Development of, by and for the Poor 
 
Recent evidence on development effectiveness gathered by the World Bank's Independent 
Evaluation Groups indicates that the World Bank has been overoptimistic in its assumptions of what 
could be delivered in relation to the actual performance of projects and countries (IEG, 2008). It has 
done best in countries which are already the strongest, namely China and Brazil. The Bank's record in 
the least developed countries, e.g. such as Malawi which has recently shown great success in food 
production but where development challenges are still substantial, has been the weakest. It further 
goes to stress that global public goods are most effectively delivered where there is greater 
congruence between global and local costs and benefits. Challenges are the greatest when there is 
considerable divergence between the two. The challenges are particularly the greatest when it 
comes to environmental global public goods such as climate change, compared to communicable 
diseases - where local people can see the benefits to themselves immediately and therefore buy into 
the process (IEG, 2008). 
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Pardey and Beintema (2001) calculate that the agricultural research resource stock, as a proportion 
of value of agricultural output, is at least 12 times larger in the United States than in Africa, given 
reasonable rates of interest and depreciation. Wright and Shih (2010) note that there is mounting 
evidence that multiple, mutually blocking intellectual property claims on inputs are hindering access 
to research tools that can be incorporated in the marketed products of agricultural research (Pardey 
et al, 2007; Wright and Pardey, 2006). The rising application of IPRs to plant components and 
processes imposes high transaction costs for researchers who must acquire or license fragmented 
proprietary inputs to develop and commercialize a single downstream innovation.  
 
Agricultural economists have long been concerned that patents on locked-in but otherwise non-
crucial genetic technologies have been retarding innovation and affecting the market structure of 
private research. In the field of plant biotechnology in particular, where ownership of the genes, 
markers, or promoters incorporated in a single innovation is fragmented, upstream IPR-holders, 
unwilling to allow commercialization of varieties using their property, have in some instances 
foreclosed university development of new crops or technologies. The broader economics profession 
has become focused on these issues more recently, due to growing problems with blocking patents 
on embedded software (Besen and Hunt, 2004; Cohen et al, 2000; Lemley and Shapiro, 2007; Lemley 
and Shapiro, 2005).  
 

In a 2003 Science article signed by fourteen university presidents, chancellors, and foundation 
presidents, the authors highlight the negative effect of intellectual property rights on “freedom to 
operate” in agricultural research (Atkinson et al, 2003). They note that in fact, universities 
themselves appear to have contributed to the problem by insisting on the use of material transfer 
agreements (MTAs) governing exchanges of research materials between researchers, to protect 
university intellectual property rights and limit university liability.  
 
Going forward these findings may well have considerable implications for the CGIAR’s and the 
national system’s partnerships with developing countries including for public private partnerships of 
the CGIAR. We turn to these issues in the chapters that follow. 
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Chapter 3: The Current Landscape of Agricultural Research for Development 
(AR4D) 

 
This chapter is aimed at serving three purposes. The first is to describe the sweeping changes in the 
number and the strength of players in the current fragmented international architecture of 
agricultural research at the national and international levels. The second purpose is to present a 
picture of the growing differentiation among the “haves” and “have-nots” of science. The third is to 
illustrate simultaneously our rather poor state of knowledge about the major players and the funding 
of this fragmented global architecture. Particularly looking ahead in constructing a new and more 
integrated global system of agricultural research for development, this poor state of knowledge 
should be a matter of concern indeed. By necessity, and the reality of the time and resource 
constraints, this chapter is illustrative rather than comprehensive. The implications of the presence 
of these many actors for the research priorities of the national and regional systems going forward 
which have emerged from the consultative processes, the CGIAR’s new themes leading to Mega 
programs, the extent of convergence among and between them and their implications for future 
programmatic approaches and partnerships are explored in Chapter 5. 

 
A. Institutional Diversification: A Multiplicity of AR4D actors 
 
Today’s global agricultural research system is the result of a complex and a very rapidly evolving 
process of international cooperation among research systems that started in the post World War II 
period. It involves a number of international efforts aimed at modernizing agriculture in developing 
countries by transferring technology from the developed countries and integrating peasant farmers 
into the market economy (Schultz, 1964). This chapter contains a comprehensive review of what we 
know, do not know and need to know to move towards a more cohesive AR4D system.  
 
This review, though, is hampered by major information gaps. Based on the latest year for which data 
are available the CGIAR constitutes between 4 to 6 % of the total global public expenditures on 
agricultural research with about 94 to 96 % of the public expenditures now divided roughly equally 
between the public research systems of developed and developing countries. But there is much 
activity beyond the public institutions which is captured in an assortment of recent studies and on 
websites of donor organizations. It is evolving rapidly, evolving activity, particularly of large emerging 
countries such as Brazil, China and India, the multinational and national private sectors, the civil 
society and the OECD countries, which is impossible to capture in this short report. Some of it 
involves activity in developing countries. Other is of relevance to developing countries and which 
foundations and developing countries are in the process of accessing. Currently the global 
agricultural community lacks sufficient information on this highly diverse but an increasingly 
important part of the global agricultural research system. Science is advancing very rapidly in OECD 
countries and much of it is captured in the publications of individual countries, e.g. the US academy 
of sciences, the Royal Society’s recent report (RS, 2009) or the tropical research and development 
institutions of European countries, but there is no comprehensive source even for individual 
countries from where the water front of such developments could be known (Alberts, 2009). 
Scientific communities are also surprisingly isolated from a developmental viewpoint. Thus what 
research the North American, European and Japanese scientific communities undertake bilaterally in 
developing countries through their development assistance is not always well known to others 
working on similar issues. Besides despite untying of aid, a larger share of the little aid that goes to 
agricultural research, if it is largely in the form of technical assistance, remains in developed 
countries and its impacts are neither easy to measure nor clearly explored, unlike those of US 
investments in research and training in Asia. 
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Besides far too little is known about the substantial and the growing bilateral research and 
development activities of emerging economies in developing regions of the sort which were 
discussed at the BRICs meetings organized in the context of the GCARD process.  
 
Even some of the very valuable information that is available on the public sector research 
expenditures in developing countries is dated. Since the dissolution of ISNAR, one of the CGIAR 
centres, which had a long term program to support national agricultural research systems and 
systematically collected such information, recent information gathering has been more ad hoc and 
dependent on short term donor support. As part of the transformation process recommended at the 
end of this report, the report suggest the urgent need to put in place a system which will routinely 
collect and disseminate such information under the GFAR umbrella, to improve our knowledge of 
these new and old stakeholders and their changing activities of relevance to sustainable food security 
and poverty reduction in developing countries. 
 
The goal of international cooperation in the 1960s and 1970s was to increase agricultural production, 
foreign exchange earnings and savings, and reduce labor in agriculture, all of which could be used for 
industrialization and modernization (Reynolds, 1975). The conventional wisdom was that agricultural 
transformation would require little new research. It was assumed that the problem was not lack of 
knowledge or technology – there was enough known at the international level – but capacities were 
needed in the national research and extension systems to adapt it to local conditions. In practice, this 
largely meant conducting variety trials and establishing appropriate doses and forms of application of 
fertilizers and pesticides with a heavy emphasis on community development programs to persuade 
farmers to adopt known technologies. 

 
With this view, research units were created, first within the Ministries of Agriculture and then 
decentralized into semi-autonomous public research institutes or research councils. The aim was to 
set up institutional structure that was less bureaucratic and more protected from short-term political 
pressures. Agricultural extension was a part of this institutional novelty in many settings, though it 
tended to be kept under a separate structure, mostly as operational units within the Ministries of 
Agriculture. All these initiatives received significant political and financial support both from national 
sources and from international donors, development assistance agencies and multilateral 
organizations. Some have called the 1980s the golden decade for investment in agricultural research 
(Pardey et al, 2006a). 
 
1. Birth of an International System: the Establishment of the CGIAR 
 
From a fascinating history of the establishment of the CGIAR (CGIAR, 2008c), at its inaugural meeting, 
the CGIAR adopted a simple "Statement of Objectives, Composition, and Organizational Structure." 
This founding resolution committed the CGIAR to: examine the needs of developing countries for 
specialized efforts in agriculture; harmonize international, regional, and national efforts to finance 
and undertake agricultural research; provide finance for high priority agricultural research activities; 
undertake continuing review of priorities. The CGIAR also established a Technical Advisory 
Committee, headed by Sir John Crawford, to provide the Group with independent technical advice. In 
28 years from the launch of the collaborative effort in Mexico, far-seeing donors had created a 
unique institution to mobilize science and financial support to serve the needs of the poor. 
 
Today the CGIAR, remains at the centre stage of the international system of research. Its strengths 
and weaknesses have been well identified in the numerous reviews and stakeholder consultations 
the system engaged in as part of the reform process. The strengths include the CGIAR’s noble mission 
and a substantial record of achievement, demonstrated high rates of return on some of its research, 
its human resources and networks with a coordinating role in working with scientists in developed 



Final Draft  

31   

and developing countries, its breeding expertise and collections of genetic resources, its research and 
training programs, its honesty, credibility, talent, dedication, and experience of staff (see Figures 22 
and 23). Stakeholders also caution however that its human capital is been eroding quickly through 
reliance on special funding and other financial challenges, caused by short term funding, medium 
term planning, and too many centers looking for funding with overlaps and competition among them 
(see Annex X). The CGIAR has been seen by the stakeholders to be too slow change, as gradually 
having moved away from its mission and research focus, and spread too thinly with a limited 
presence on the ground (Echeverria, 2009). The IPR issues are also nagging at the margin in the case 
of its spectacular germplasm work (Wright and Shih, 2010). Given this assessment the recent reforms 
are welcome; more on it is said in Chapter 5. The CGIAR’s history provides much optimism that it can 
regain its premier position again. 
 
Figure 22. CGIAR's Internationally and Nationally Recruited Staff (2004 - 2008) 

 
(CGIAR, 2008d) 

 
Figure 23. CGIAR Expenditure by Category, 2008 

 
 
How did the CGIAR come about and achieve such high returns to investments? 
 
Progress on increasing agricultural production and productivity was limited particularly in Asia in the 
1960s and 1970s while many populous countries faced heavy shortfalls in food supplies and were 
becoming increasingly dependent on food aid. The Ford and Rockefeller Foundations however had 
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been experimenting with plant breeding of wheat, rice and maize in Mexico and the Philippines by 
cross breeding plant varieties and noted that they could achieve considerable success in increasing 
productivity by using shorter duration, shorter plants which had demonstrated considerable success 
in productivity grown in Asia in the 1960s with rice and wheat. Foundations however had no 
resources to scale up the approach and therefore approached the World Bank and USAID if the 
international and bilateral organizations would help create an international system of centers with 
public sector support to scale up their approach. This led to the creation a major international 
initiative – the creation of the Consultative Group of International Agricultural Research (the CGIAR 
system). The international centers initially concentrated primarily on collecting, enhancing and 
distributing improved germplasm with substantial simultaneous emphasis on training national 
scientists in specific crops and research issues through formal long and short duration training and 
developing highly effective networks of scientists who could test these approaches and varieties in 
their countries and provide a regular feedback to the CGIAR centers on the efficacy of the new 
varieties. The group is now comprised of 15 centers. 
 
Following the same logic used in setting up the semi-autonomous national research institutes, in 
which USAID and the later the World Bank invested heavily particularly in Asia and Latin America, the 
CGIAR centers were designed to create a critical mass of highly-trained scientists with sufficient 
resources who could work in a non-bureaucratic setting shielded from political pressures. All these 
initiatives received significant political and financial support both from national sources and from 
international donors, development assistance agencies and multilateral organizations. The 
institutional system that emerged from this process was centralized, top-down, and supply-driven. 
 
Throughout the process, the state played a dominant role in promoting technological change. This 
role reflected the prevailing views that the state should be the driving force in promoting economic 
development that the commercial private sector was weak, and that private firms will not invest in 
the development of technologies whose benefits they cannot capture. The private sector was limited 
to supplying seeds and agrochemicals where markets were large, and the food processing industry 
was still in its early stages, heavily dependent on public sector support. Except for a few export crops, 
private sector research was virtually nonexistent (Pinero and Trigo, 1983). 

 
The institutional system that emerged from this process was centralized, top-down, and supply-
driven (Biggs, 1990). Germplasm was collected, improved and tested at the international centers, 
passed on to the national research institutes for multi-location tests, and then promoted by national 
extension services and seed firms through demonstration plots. Where private seed companies for 
grain crops did not exit, with assistance from the Ford and Rockefeller Foundations, USAID and the 
World Bank some developing countries such as India, established public sector seed companies in 
which the World Bank invested. The seed market was too small and farmers perceived high risks in 
adoption, the quality, quantity and timeliness of seed production and distribution had to be assured 
to encourage farmers to adopt. In the absence of a domestic seed industry India had imported 8 
million tons of seed from CIMMYT in Mexico to get the Green Revolution underway (Lele and 
Goldsmith, 1986). Public extension and credit agencies, and later private firms, sold agrochemicals, 
veterinary products, breeding stock for cattle, and agricultural machinery and implements. The 
system was simple and each actor had a clearly defined role, and largely achieved their goals. It 
succeeded, particularly in Asia, in “building up the pile of rice” and by raising food supplies and their 
year to year stability, lowered food prices. By creasing employment through double and triple 
cropping it increased incomes and had a significant impact on reducing poverty while reducing food 
import dependence (Lele, 1995). Agricultural research has had very high rates of returns on 
investments as indicated in previous chapters.  
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Recently the initial focus on food availability, production and productivity has become broader, most 
notably in the CGIAR and to a varying degree in the national agricultural research systems, although 
the regional consultations noted that the research is still not sufficiently focused on the problems of 
the poor or the environmental and natural resource issues, At the same time, national systems have 
been dealing with the issues of marketing and processing technology. German and Japanese rice 
milling technologies and cold storages for potatoes became ubiquitous in Asia once the new crop 
varieties were introduced.  
 
With the increasing scope, the scope of work of the initial set of national and international research 
organizations has broadened, and new organizations have been brought into the fold. This has 
resulted in a landscape of great diversity both in the types and number of organizations and in the 
ways that R&D activities are organised and funded. They reflect the diverse country and regional 
characteristics and agro-ecologies, types of agriculture, socioeconomic conditions, economic scales 
and historical and cultural backgrounds. The following overview of the main components of this 
evolving system of agricultural research actors highlights the differences among developing regions. 
 
2. Public Sector Research Institutions at the National Level 
 
Public sector institutions still constitute the backbone of the world AR4D system. Whether in the 
form of national agricultural research institutes, or as agricultural research councils acting as 
coordinating bodies of specialized, regional or local research institutions, government organizations 
make up the bulk of research capacities in every region of the world. The agricultural research 
council concept is the one most prevalent in South Asia and the Pacific (Bangladesh, India, Pakistan, 
the Philippines, Nepal, Sri Lanka, and Taiwan). It entails a central body mainly responsible for priority 
setting and funding of research but leaves implementation to other independent bodies. The 
national institute model on the other hand is more common in Latin America and the Caribbean and, 
more recently, the African countries. It brings all research under one operational structure. However, 
this later type of institutions is also present in some Asian and the Pacific countries such as Indonesia, 
Malaysia, Papua New Guinea, and South Korea.  
 
China, India, Indonesia, Brazil, Mexico, Argentina 
 
While the prevalence of the public sector in the AR4D systems seems to be a common feature across 
the developing world, there is great variability among the sizes and sophistication of systems. This 
variety has profound implications for the performance of individual NARS as well as partnerships 
among them and with the CGIAR. Some of the larger countries – China, India, Indonesia, Brazil, 
Mexico, Argentina, among others – now have highly developed and complex structures whose 
capacities and growth in some specific areas has surpassed the capacity of even some developed 
countries, but the smaller NARS barely have the minimum capacities to act individually. The Chinese 
agricultural research system with 50,000 scientists and the highest number of agriculturally related 
patents, for example, while highly centralized until recently is in the process of reorganization of its 
system. It involves a number of different structures such as the Ministry of Agriculture’s Chinese 
Academy of Agricultural Sciences (CAAS), the Chinese Academy of Fishery Science and the Chinese 
Academy of Forestry, along with their associated institutes, and a number academies and provincial 
government-sponsored agricultural research institutes, focusing on local issues and conditions.  
 
In India, the Indian Agricultural Research Council, ICAR, overseeing a system of 26,000 scientists 
involves more than 90 different research institutes with independent disciplinary, crop, and 
ecoregional mandates. However, with the development of the land grant universities two-thirds of 
the agricultural scientists are in agricultural universities. The US supported training 1,000 Indian 
agricultural scientists and that now work in its 42 agricultural universities, the ICAR and the CGIAR.  
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Brazil, the largest of the LAC countries, has a two-tier system of federal- and state-based agencies, 
with the Brazilian Agricultural Research Corporation (EMBRAPA), a semiautonomous federal agency 
administered by the Ministry of Agriculture and Food Supply, as the apex of a system that includes 37 
research centres throughout the country. In addition to that structure, 16 of Brazil’s 26 states 
operate state agricultural research agencies, although most state-level activities are carried out in 
São Paulo, the largest of the country with 64 experiment units and 43 research laboratories of its 
own. The Research Centre for Cacao (CEPEC) and the Brazilian Institute for the Environment and 
Renewable Natural Resources (IBAMA) and a number of (mostly federal and state) universities 
complete the network of capacities in the AR4D area in addition to some research in universities and 
the private sector. The picture in Mexico and Argentina is similar. EMBRAPA’s budget of $1 billion 
was nearly twice that of the CGIAR in 2009 with international collaborations ranging a number of 
developed and developing countries. In Mexico, government-led agricultural R&D is overseen by 
National Institute for Forestry, Agricultural, and Animal Husbandry Research (INIFAP), a large 
organization with eight regional research centres (CIRs) spread over the country, as well as five 
national disciplinary research centres (CENIDs), that attend to a broad range of agricultural R&D 
needs at the regional level. In Argentina, the central role is played by the National Institute of 
Agricultural Technology (INTA), which is the major government agricultural R&D agency, but a large 
number of agencies under the National Scientific and Technical Research Council (CONICET) also 
undertake scientific research covering a broad and heterogeneous spectrum of both agricultural and 
non-agricultural disciplines.  
 
The small countries NARS and the need for options 
 
Agricultural science output from these countries is increasing very rapidly and they now rank among 
the world’s largest providers of agricultural research knowledge. At the other extreme of these large 
and complex research institutions are the national systems of a majority of the smaller countries in 
the developing world. They need to serve a diverse range of demands and research needs 
comparable to those in larger NARS, but with structures lacking the minimum necessary capacity in 
many of the key agricultural disciplines, except perhaps certain types of adaptive research. This is the 
case in most of the countries in Sub- Saharan Africa as well as in Central America. In these cases, 
most countries have one research organization, and are frequently grossly understaffed and under-
resourced. In sub-Saharan Africa in 2000, 93% of the region’s agricultural R&D agencies employed 
fewer than 50 researchers, and 40% of them employed fewer than five full time-equivalent 
researchers (Beintema and Stads, 2004a; Eicher, 2009).  
 
Looking ahead it is clear that addressing the small country agricultural research and technical skills 
problem is central to any successful strategy for assuring food security and reducing poverty with the 
help of agricultural research. The implications of this go well beyond research itself. Skilled technical 
knowledge is now an essential component of trade, through both subjective measures such as Good 
Agricultural Practice and explicitly-defined measures such as the International Plant Protection 
Convention and HACCP. However, the strategy today will be significantly different than the past. The 
emergence of China, India, Brazil and other emerging countries with their research power houses, 
opens a whole host of new opportunities for south–south cooperation on the basis of shared 
interest, concerns and experiences among countries that are closer both in agro ecological and 
socioeconomic terms. Emerging countries are already engaged in such activities. Brazil has opened 
an office in Accra (Ghana) with an aim of promoting scientific cooperation between Brazilian and 
African NARS including universities, and China has set in place a number of programs to help building 
human capital systems with African teachers and researchers; some African countries are currently 
receiving more graduate scholarships from China than from any other country. India has similarly 
increased its exchange programs with African and Latin American agricultural research and 
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educational institutions. The same is occurring in other parts of the world, such as Central America, 
where EMBRAPA is opening a regional office to work directly in the field to improve Central American 
AR4D efforts.  
 
3. Institutions of Higher Education 
 
Higher education institutions have been increasing in numbers and their importance within the AR4D 
landscape over the last decades and in some cases they actually represent a larger capacity – in 
terms of human resources – than other public research institutions. Because they differ greatly in 
quality they provide a major opportunity for the transformed AR4D to help upgrade their capacities. 
In Latin America and the Caribbean region a number of countries (among them Argentina, Costa Rica, 
Mexico, Honduras and Uruguay), universities represent over 40% of the countries’ research 
capacities (Stads and Beintema, 2009). In Africa there is a similar tendency and the importance of 
universities has more than doubled between 1970 and 2000 to about 19% of total capacities 
(Beintema and Stads, 2004c). However as Eicher notes there are 100 universities on the African 
continent and there is urgent need to create true centers of excellence. Which universities to select 
by what criteria to turn them into centers of excellence is a major strategic issue for AR4D (Eicher, 
2009).  
 
In Asia the picture is less clear in terms of trends, but still universities seem to be important. In India, 
where the land-grant system of integrating education, research and extension has been adopted, 
universities employ more researchers than in the government sector. The issue with universities 
within the AR4D system of developing countries (unlike counterparts in the USA), is the focus of 
university research, on more academic and disciplinary-oriented, with less emphasis on applied 
issues of direct relevance to agricultural problems in general and for small holders agriculture in 
particular although again there is considerable difference among them. Some universities and 
specific departments among them tend to be close to farmers and others less so. In general, faculty 
staff at most higher education agencies devotes their time to teaching, with research being a 
secondary activity. They nonetheless hold a key role in capacity development and with appropriate 
support for their growth and development to applied agricultural research.  
 
4. The Private Sector 
 
Private R&D fosters innovation and productivity gains in agriculture in both rich and poor countries. 
Yet our knowledge of the full scope of the work the private sector is doing directly on developing 
countries or work which is relevant to the needs of the poor is very limited because there has not 
been a concerted global effort of the kind that the Bill and Melinda Gates Foundation have 
undertaken in the case of vaccines to assess what kind of research and development needs to take 
place in food security, agriculture and environmental management, and what role the private sector 
might be able to play in this process although there have been a number of such initiatives on a 
regional basis (e.g. AGRA) and several others reported in this paper. Those reported are in the areas 
of crops. But there are also a number of technologies in the private sector on water (on 
desalinization and drinking water), climate change (e.g. new carbon funds in the World Bank in which 
the private sector is investing and related to which a great deal of (scientific) research should be 
underway).  
 
Studies attest to the positive impact of private agricultural research by Indian seed companies on 
crop yields and farm profits in that country. Econometric studies cited by Pray et al (2007) 
demonstrate (i) that increases in the use of manufactured agricultural inputs developed and sold by 
the private sector added to average annual agricultural growth in Asia and Latin America, but not in 
Africa, and (ii) that private research had the effect of increasing agricultural output by raising total 
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factor productivity when the quality of inputs improved such as when breakthrough chemicals and 
varieties of seed or machinery were developed and diffused. Ferroni (2010) reports that assessments 
of total factor productivity in Indian agriculture that looked at the relative contributions of public and 
private agricultural research found positive private contributions, but they were smaller than those 
derived from public R&D.  
 
The role of the private sector in agricultural research in the developing world has evolved rapidly 
from its initial involvement with a few export crops in the post world war period to become a key 
player in the supply of genetic technologies and seeds, agrochemicals, veterinary products, 
agricultural machinery and implements. In most cases, however, their efforts, both by multinational 
as well as by national input supply firms, are concentrated in the commercial agriculture sector 
where the market and institutional conditions to assure appropriate rates of returns for their 
investments are present, and thus their focus is mostly on the near the market end of the R&D 
spectrum (Mignouna et al, 2008).  
 
This trend is particularly present in Asia and Latin America, but smaller in Africa. But even in Africa it 
is increasing, particularly in some of the larger countries and with respect to certain market 
segments. In a number of Asian countries (such as India, Philippines, Indonesia and Malaysia), the 
private sector presence is significant share of spending - reaching 15% of total (public and private) in 
agricultural R&D (Singh, 2010). Most of these investments are directed to plantation crops (oil palm, 
coconut palm, sugarcane, and rubber), where financing of private sector R&D is mostly from export 
levies and promotional instruments such as investment tax allowances and tax exemptions. 
Nonetheless, it should be noted that these models do have a significant strength absent in most 
staple crops, in that they often have direct accountability for research and its responsiveness to 
farmers. There have been attempts such as in Uganda’s National Agricultural Research Organization 
(NARO) and National Agricultural Advisory Development Service (NAADS), to provide funds direct to 
farmers to commission the services they seek, but these are not yet commonplace elsewhere. 
 
Recent private investments, in India and the Philippines, have been directed to biotechnology 
research. A good example is the Mahyco Maharashtra Hybrid Seeds Company, the first Indian 
company commercially to grow and market transgenic Bollgard cotton in 2002 – India’s first 
transgenic crop. Private sector participation in Chinese agricultural research has also increased, with 
some estimates placing private investment at about 9% of total research investments in 2003, 
although many of the firms involved were still at least partially state-owned. Researchers analyzing 
China’s impressing agricultural productivity growth attribute at least a part of this growth to 
borrowing technologies from private companies (Jin et al, 2009).  
 
In many countries, including India and China, there are active policies to provide further incentives 
for the private sector becoming a larger actor agricultural research (Singh, 2010). However, unlike in 
China and Brazil private sector involvement is also intensely controversial in several developing 
countries because it is associated with GM technologies. This poses a challenge for informing public 
judgments as well as whether all existing knowledge can be deployed without clear and credible 
technology policies with strong ownership among in -country stakeholders.  
 
This calls for major improvements in technology policies in developing countries. Middle income 
countries such as Brazil, Argentina and China are more advanced in putting in place technology 
policies than India or Mexico. Their political systems also enable them to more effectively harness 
knowledge that exists externally than other countries. 
 
In Latin America and the Caribbean, private involvement is less significant than in Asia, even though 
there is a long experience with producer and export levies based systems - coffee, sugarcane, oil 
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palm, cacao, cotton, and other crops. LAC agriculture is also technologically advanced, and is serviced 
by a sophisticated system of private input supply, post-harvest handling, and processing. Estimates 
place total private participation at a level below 5% of total investments, and many countries in the 
region (Argentina, Chile, Paraguay, Uruguay, Brazil, Colombia, and Peru) also have significant 
publicly-supported programs to promote private participation in their agricultural research efforts 
(Stads and Beintema, 2009). As in the case of Asia, this overall picture also hides very different 
situations. In some of the large countries – and also in a number of the smaller with stronger 
economies and international market integrated agricultures, such as Colombia, Chile and Uruguay 
among others – there are a number of important private led initiatives, particularly in the area of 
seeds, animal health technologies – diagnostics and vaccines – and biotechnology applications. In 
most of this countries a significant proportion of plant variety and veterinary vaccines development 
is in the hands of the private sector and most of the GM work in soybeans, maize and cotton, is 
linked to multinational corporations, although many of it is through joint ventures with local firms. 
The private sector is also a significant actor in technology development in the fruit sector in Chile 
(Piñeiro and Trigo, 1996; Trigo et al, 2010).  
 
Most of the existing private R&D investments in Africa are from non-profit institutions receiving their 
funding via levies on production or exports. These include agencies conducting research on tea 
(Kenya, Tanzania, and Malawi), coffee (Uganda, Kenya, and Tanzania), cotton (Zambia), cotton 
(several West African countries) and sugar (Mauritius, South Africa). Research of non-food crops was 
substantial and of high quality in Africa in the past (Eicher, 2009; Lele, 1975, 1990), but most such 
research has suffered during the reform processes of the 1990s which dismantled some of the 
marketing boards to which the financing for research was linked. There are also non-profit 
institutions in a number of countries, including Madagascar and Togo, although they play only a 
limited role in agricultural research, accounting for a very small proportion of the research effort 
(Mokwunye, 2009). 
 
Box 4. Water Efficient Maize for Africa (WEMA) 

Drought is the most important constraint of African agriculture severely affecting maize, the most important 
African staple food crop. Three-quarters of the world’s severe droughts over the past 10 years have occurred 
in Africa. One of the most important public-private agricultural technology partnerships – the Water Efficient 
Maize for Africa (WEMA) partnership - was recently created in response to a growing call by African farmers, 
leaders, and scientists to address the effects of drought in a way that is cost effective to African smallholder 
farmers. The aim is develop drought-tolerant African maize using conventional breeding, marker–assisted 
breeding, and biotechnology, and to make this maize available royalty-free to small-scale farmers in partner 
countries - Kenya, Mozambique, South Africa, Tanzania, and Uganda. It uses the two core platforms of 
Monsanto’s technology pipeline, namely, breeding and biotechnology, to develop breeding stock, and 
genetic traits to enhance a plant’s characteristics, such as producing insect resistance, herbicide tolerance 
and drought-tolerance (Oikeh, 2009). 

 
5. Public Private Partnerships 
 
A key issue in private sector participation centers on public-private partnerships (PPPs). These are 
aimed at joining effort to exploit better each partner’s areas of strengths. These types of mechanism 
are increasingly becoming effective means of conducting advanced research, commercializing new 
technologies, and deploying new products for the benefit of small scale resource-poor farmers, food 
insecure consumers and other marginalized groups in developing countries. They commonly involve 
collaboration between national and international public and private sector entities in which partners 
jointly plan and execute activities with a view to accomplishing mutually agreed-upon objectives, 
while sharing costs, risks, and benefits. Relevant examples of this type of arrangements include as 
diverse undertakings as the developments of new GM varieties – EMBRAPA and BASF in the case of 
soybeans and Monsanto and China in cotton, maize and soybeans – or the more common 
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agreements between NARIs and universities to undertake with local and multinational firms 
downstream breeding and variety commercialization.  
 
PPPs are also growing at the international level involving multinational firms and CGIAR centers. 
Ferroni (2010) describes recent examples (see Table 1) of public-private partnerships in international 
agricultural research aimed at better use of advanced genomics, molecular biology and breeding 
methods. As an example, the Syngenta Foundation for Sustainable Agriculture brokered an 
agreement between Syngenta (the Corporation) and CIMMYT in 2009 to cooperate on breeding for 
resistance to Ug99, the new, virulent strain of stem rust (a fungal disease) that threatens the global 
wheat harvest and requires stepped-up research to find sources of resistance and breed varieties 
that can cope. The project seeks to identify and map genetic markers for use in wheat resistance 
breeding, combining Syngenta’s genetic profiling expertise with the strengths of CIMMYT’s extensive 
field research to develop a genetic map of wheat stem rust resistance. The marker data will be 
published, and will thus be in the public domain and be used by others without restriction, and 
breeding products, in turn, will be marketed by each partner in its geographies and markets. Other 
initiatives along the same lines include germplasm exchange and collaborative evaluation and 
training with several leading USA maize companies; a Latin American Program funded by Pioneer to 
evaluate maize germplasm in genebanks in the region; and discussions in progress on a tripartite 
agreement involving CIMMYT, Monsanto and the Kenya Agricultural Research Institute (KARI) as the 
lead institute for an evaluation of Striga control using herbicide resistant maize in Kenya. 
 
Table 1. Recent Examples of Public-Private Partnerships in International Agricultural Research 

 
(Ferroni, 2010) 

 
The African Agricultural Technology Foundation (AATF), an initiative of the Rockefeller Foundation, 
USAID, the UK’ Department for International Development (DFID) and a group of African 
stakeholders, is also an attempt to further PPPs and better exploit the strengths of the private sector. 
AATF is a unique facilitative organization that operates by creating partnerships with existing 
organizations, offers opportunities for access to the most advanced agricultural technologies held by 
multinational corporations and other research institutions on a royalty-free basis. Its mandate is to 
handle intellectual property management, regulatory compliance, liability and licensing, sub-
licensing, and freedom-to-operate assessments (AATF, 2003). 
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These partnerships naturally pose implementation issues, a number of which are non-trivial. These 
include the knowledge of just what products and services are available from the private sector for 
the benefit of small farmers. need for agreement on the sharing of germplasm, open access to data, 
implementable approaches to market segmentation, arrangements to deal with stewardship and 
liability in the case of transgenic crops, market analysis, and performing routes to market and the 
farmer. Further challenges centre on the development of technologies and management that 
contribute to sustainable intensification, thereby reducing harm to environmental services.  
 
6. Regional Research Associations and Networks of Developing Countries 
 
There has been a significant increase in international agricultural research associations at different 
levels and in new networks. Among the advantages, they aim to complement national agricultural 
research infrastructures and help capture technology spillovers across geographical and national 
boundaries, and in the case of the small countries can become significant resources towards lifting 
some of the diseconomies of scale limitations they confront. These types of institutional mechanisms 
are present in all regions and they represent a major actor in the current AR4D landscape and 
potentially an extremely important, but as yet untapped resource for collaboration in a future 
transformation strategy. But some have been far more successful in regional cooperation than 
others.  
 
There are three main types of regional associations and networks (Trigo, 1993):  
 
i) The first type is the institutional associations, bringing together research institutions from 

different countries within developing regions, to interact at the institutional level. 
Interactions may include general exchange of information, the coordination of their research 
efforts in different issues and training.  

ii) The second type, also at the institutional level, goes beyond cooperation and exchange of 
information on the basis of what each participating institution/country is already doing as 
part of their on-going programs, to include the identification of issues of common interest 
and the development of specific program and projects to deal with them.  

iii) Finally the networks mostly bring together individuals of different institutions and countries 
with common working interests. Networks have a varying spatial definition and the bonding 
element is the issue at stake; they can be defined by disciplinary interests, commodities or 
products, or given issues. 

 
GAT’s Landscape “Inventory” of the current global AR4D infrastructure approach had to be modified 
significantly to benefits from the regional reports. Rather than producing a straightforward 
descriptive narrative of the landscape, most of which is already contained in the regional reports, the 
GAT adopted a strategic approach of analysis, so as to also address GAT’s TORs on what mechanisms 
and partnerships are required to translate research outputs to development impacts, and how the 
barriers and bottlenecks identified by regional consultations and GAT should be overcome with 
investments, policies and capacities. In Chapter 5, GAT has summarized the needs and priorities of 
each region. In this chapter description of the regional associations, provided below is meant to be 
complementary to and derived from regional consultations to identify issues that will help define 
future individual and collective action need to transform AR4D. Materials from the regional and sub-
regional AR4D structures, synthesized later, are also available on the GCARD website.  
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Asia-Pacific 
 
The largest region in terms of population (see Figure 1, Chapter 1) has a wide number of associations 
related to agricultural research. Prime among these is the Asia-Pacific Association of Agricultural 
Research Institutions (APAARI), established in 1991 with the aim of promoting “the development of 
national agricultural research systems in the Asia-Pacific region through facilitation of intraregional, 
inter institutional, and international cooperation.” APAARI membership includes the NARS of 20, 
countries from South Asia, South-East Asia, North-East Asia and the Pacific, including Australia, Japan, 
South Korea and Taiwan China, as well 18 associate members comprising most of the GIAR centers, 
the Asian Vegetable Research Center, ARVC, and regional and global agricultural producers 
organizations, and a number of affiliate and reciprocal members, such as the Asia-Pacific Association 
of Forestry Research Institutes, APAFRI, the Asia-Pacific Seed Association, APSA, the Network of 
Aquaculture Centers in Asia-Pacific, NACA and the Asian Institute of Technology (Singh, 2010).  
 
The APAARI network works to promote the exchange of scientific and technological knowledge; the 
improvement of research capacity; and strong linkages across national, regional, and international 
partners, through an operational strategy covering seven main areas, which include (i) regional 
collaboration on priority programs (collaborative research among member countries, through 
network development and support) (ii) networking of centers of excellence (data bases and 
electronic connectivity), (iii) human resources development (supporting NARS programs, APAARI 
fellowships and post-doctoral program), (iv) policy advocacy (policy papers), (v) promotion of 
technology transfer (publications, newsletters, success stories, workshops and seminars), (vi) 
resource generation (World Watch and stimulating the interest of non-traditional), and (vii) 
publication enhancement (supporting all other areas) (APAARI, 2010).  

 
At the operational level APAARI and its partners have been active in the development and support of 
a large number of regional and subregional networks covering a diverse thematic agenda, including 
among others the Alternatives to Slash-and-Burn Programme (ASB), the Asia and Pacific Regional 
Network of the International Network for Improvement of Bananas and Plantains (ASPNET), the Asia 
Forest Network (AFN), the Asian Network on Sweet Potato Genetic Resources (ANSWER), the Asian 
Rice Biotechnology Network (ARBN), the Cereals and Legumes Asia Network (CLAN), the 
International Coconut Genetic Resources Network (COGENT), the International Network for Genetic 
Evaluation of Rice (INGER), the Regional Co-operation in Southeast Asia on Plant Genetic Resources, 
the Regional Network for Conservation and Utilization of Plant Genetic Resources in East Asia (EA-
PGR), the South Asia Vegetable Research Network (SAVERNET-II), the Southeast Asian Network for 
Agroforestry Education (SEANAFE), the Southeast Asian Sustainable Agriculture Knowledge Network 
(SEASAKNet), the Tropical Asian Maize Network (TAMNET), and the Underutilized Tropical Fruits of 
Asia Network (UTFANET), among other initiatives (Singh, 2010). 
 
Latin America and the Caribbean  
 
The region with the most resources and advanced modern agriculture and relatively small incidence 
of poverty also has complex regional and sub-regional AR4D structure, with the Forum of the 
Americas on Agricultural Research and Technology Development (FORAGRO), and the Cooperative 
Research and Technology Transfer Programs (PROCIs) representing the most important institutional 
features. FORAGRO is the apex body of the system, bringing together all of the relevant stakeholders 
of the AR4D regional system. The PROCIs are partnerships among the national agricultural research 
institutes of the countries in the sub-region aimed at implementing collaborative activities and joint 
research efforts on issues and problems of common interest. These initiatives have a strong 
concentration on institutional development and strengthening, formulating and coordinating 
projects, transferring technologies, and promoting networking on specific topics, and have been in 
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continued operation for more than 40 years since the late 1960s-early 1970s. The oldest of these 
programs is the Cooperative Program for Agricultural Research in the Southern Cone, PROCISUR, 
created before 1970 to serve the LAC Southern Cone’s countries (Argentina, Bolivia, Brazil, Chile, 
Paraguay, and Uruguay). Later on and following the same institutional approach four other regional 
programs have been put in place to serve the mountainous areas of Bolivia, Colombia, Ecuador, Peru, 
and Venezuela (PROCIANDINO), to promote and coordinate R&D efforts in the tropical regions of 
Brazil, Bolivia, Colombia, Ecuador, Peru, Surinam, and Venezuela (PROCITROPICOS), to address the 
needs of the Island States in the Caribbean (PROCICARIBE) and to network the research efforts of the 
countries in the Central America and Panama region (Central American Integration System for 
Agricultural Technology: SICTA). Overall these initiatives are widely regarded as a valuable 
institutional resource for the countries in the region as they promote and facilitate their participating 
countries pulling together their human and financial resources to work on shared concerns. Over 
time these cooperation mechanisms have become increasingly outward-looking and now also include 
other public and private partners in their activities (Filho et al, 2009).  
 
The LAC regional AR4D landscape is completed by three other major components, the Regional Fund 
for Agricultural Technology (FONTAGRO), the Agronomic Center for Research and Education in the 
Tropics (CATIE) and the Caribbean Agricultural Research and Development Institute (CARDI). 
FONTAGRO is an alliance of LAC and other countries and donors, to support research and innovation 
in the agricultural sector of the LAC region through funding collaborative projects on key regional 
issues (FONTAGRO, 2010).9 CATIE and CARDI are country owned subregional research implementing 
and coordination facilities serving the small countries of Central America and the Caribbean islands 
states respectively (CATIE, 2010; CARDI, 2010).  
 
Sub-Saharan Africa  
 
Sub-Saharan Africa’s regional efforts are unique because they are implemented within the 
Comprehensive Africa Agricultural Development Programme (CAADP) which has been designated the 
key platform for food and agricultural development. CAADP has been endorsed by the African Heads 
of State and Government as a framework for the restoration of agriculture growth, food security, and 
rural development in Africa. The primary CAADP goal is agriculture led development that eliminates 
hunger, reduces poverty and food insecurity, opening the way for export expansion. To achieve this 
goal, African governments have agreed to increase public investments in agriculture by a minimum of 
10% of their national budget, and to raise agricultural productivity by at least 6%.  
 
The CAADP has laid out the priority areas for action and investments to stimulate and sustain 
improvement in Africa’s agriculture, food security and trade balances. The four priority areas for 
action, known as the four pillars are: (i) programs to extend the land under sustainable land 
management and reliable water control systems; (ii) programs that improve rural infrastructure and 
trade-related capacity for market access; (iii) programs that increase food supply and reduce hunger; 
(iv) programs that promote agricultural research, technology, dissemination and adoption; the AR4D 
agenda for Africa is embedded in this CAADP Pillar – agricultural research for technology generation, 
and the ultimate dissemination and adoption of those technologies.  

 
At the continental level the coordinating organ for CAADP pillar IV is the Forum for Agricultural 
Research in Africa (FARA). FARA fulfils this mission by providing network support functions (NSFs) to 
the SROs so as to strengthen Africa’s capacity for agricultural innovation. The NSFs are in advocacy 
and resource mobilization; information and knowledge management; policy and markets; capacity 

                                                 
9
 Since its inception in 1998, it has supported a portfolio of 65 projects for a value of $20 million (plus close to $65 million in 

counterpart funding) (FONTAGRO, 2010; Mateo, 2010). 
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strengthening; and partnerships and strategic alliances. These are congruent with the priorities and 
strategic objectives of its constituent sub-regional organizations (SROs): namely ASARECA (for East 
and Central) CORAF/WECARD for West and Central; SADC/FANR for southern; and AARINENA for 
North. All of Africa’s AR4D activities relating to agricultural innovation are implemented in 
partnerships with the Sub-Regional Organizations (SROs). AR4D implementation for economic impact 
is coordinated in partnerships with the Regional Economic Commissions (RECs): ECOWAS for the 
West, COMESA for East and Southern, and SADC for Southern Africa (Mokwunye, 2009). 
  
There are considerable ecological, social, economic and other variations between and within 
member nations in the African continent, and research priorities are therefore best set at the 
national level. Yet the SROs have established guidelines on investment options that cut across 
national boundaries. The sub-regions are thus divided into "Agricultural Development Domains”, and 
within these domains, widespread consultations result in generally acceptable sub-regional priorities.  
FARA has also developed a number of “time-bound” activities that are implemented by the SROs in 
support of the CAADP agenda: 
 

 The Regional Agricultural Information and Learning Systems (RAILS) is an African 
Development Bank (AfDB)-funded project that is designed to fill current gaps in the rural 
community-NARS-regional-continental-global information chain. 

 The Dissemination of New Agricultural Technologies in Africa (DONATA) project is also an 
AfDB-funded project that aims to “capture relevant lessons and develop effective trans-
boundary partnerships and investments for the dissemination of high-potential 
technologies”. 

 The Strengthening Capacity for Agricultural Research and Development in Africa (SCARDA) is 
a DFID-funded project that aims to overcome weaknesses that affect the capacity of NARS to 
conduct and manage agricultural research. 

 Building Africa’s Scientific and Institutional Capacity (BASIC) is aimed at strengthening African 
Universities’ capacity to build the scientific manpower that Africa requires for endogenously-
driven innovation systems. 

 The Sub-Saharan Africa Challenge Programme (Sub-Saharan Africa -CP) is a multi-donor-
funded programme that uses the Integrated Agricultural Research for Development (IAR4D) 
approach in place of the traditional ARD approach that relies on a linear research-extension-
adoption approach. IAR4D draws upon innovation and uses a systems perspective as its 
organizing principle. 

 The Partnership for Africa-European Partnerships for Agricultural Research and Development 
(PAEPARD) seeks to strengthen African AR4D stakeholders’ capacity to participate in 
European-led development initiatives for Africa and to create more responsive development 
for Africa.  

 
Many of these initiatives are implemented through collaborative arrangements with different civil 
society organizations, including NGO groups, farmers associations, and the Pan African Agribusiness 
Consortium—a network of networks involving national and sub-regional associations of producers, 
input suppliers, marketers, transporters, processors, research systems, financiers and exporters as 
well as corporate enterprises to improve agricultural productivity and the competitiveness of Africa’s 
agriculture (Mokwunye, 2009). 
 
Alongside the above efforts exists the Alliance for a Green Revolution in Africa (AGRA), an initiative 
jointly-sponsored by the Rockefeller Foundation and the Bill and Melinda Gates Foundation. It is 
working to establish a regional platform for both research and extension, and its strategy includes 
three programs: seed systems, soil health and markets. Many of these initiatives are implemented 
through collaborative arrangements with different civil society organizations, including NGO groups, 
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farmers associations, and the Pan African Agribusiness Consortium—a network of networks involving 
national and sub-regional associations of producers, input suppliers, marketers, transporters, 
processors, research systems, financiers and exporters as well as corporate enterprises to improve 
agricultural productivity and the competitiveness of Africa’s agriculture (Mokwunye, 2009). 
 
Western Asia and Northern Africa 
 
AARINENA is the apex body that brings together research efforts and organizations from the Arabian 
Peninsula, the Maghreb, the Masreq, the Nile Valley and Red Sea, and Western Asia. AARINENA 
emphasizes the coordination of national efforts in these areas and operates mainly through specific 
thematic networks, and has established initiatives for date-palm, cotton, olive, medicinal plants, 
water use efficiency, agricultural biotechnology, and plant genetic resources. The major development 
goal of all the governments in the region is to improve the living standards of the people, although 
public agricultural research strategy, like much of the overall development strategy had neglected 
the needs of smallholders, and producers who operate at the margins. The AR4D focus is currently 
on the poorest in the region with special emphasis on achieving the Millennium Development Goals 
(AARINENA, 2010).  
 
Established in 1985, its aim was to “contribute to the enhancement of agricultural and rural 
development through fostering agricultural research and technology development”. The association 
promotes the exchange of scientific and technical experience and knowledge and partnership 
through four thematic commodity networks and 3 cross cutting networks supported by a Regional 
Agricultural Information System (RAIS). The association covers 28 countries and focuses on the 
establishment of cooperative research and training programs for the development of agricultural 
research in the WANA region. Of its total research effort, 43% is directed to crops, 32% to livestock 
and the remaining research focuses on food technology & nutrition and natural resources 
management disciplines. 
 
Seven major AR4D challenges have been identified as regional priorities to enhance regional 
integration and food security as follows: Food, security with sustainable productivity of agriculture in 
the irrigated and rain-fed less favored areas; Improvement of the declining living standards and 
livelihoods of farmers, with special focus on promotion of welfare for rural women in agriculture; 
Protection of the environment, especially land and water resources and range land from 
degradation, special challenges relating to climate change and desertification; technology, 
information, knowledge and innovations, with improved extension systems to create linkages with 
farmers, researchers and civil society organizations; markets and marketing to link smallholder 
producers with retailing and super-markets ; and the enhancement of energy security compatible 
with the economy and ecology (El-Habbab, 2010). As part of the regional review AARINENA has 
attempted to set priorities, with broad stakeholder involvement beyond the NARIs 
 
Central Asia and the Caucasus 
 
The region consists of five countries in Central Asia (Kazakhstan, Kyrgyzstan, Tajikistan, 
Turkmenistan, and Uzbekistan) and three in the Caucasus (Armenia Azerbaijan and Georgia), is 
endowed with a large geographical area of 419 million ha (M ha) consisting of irrigated land, 
rangelands, mountains and deserts. The eight countries of the region attained independence after 
the breakdown of the former Soviet Union in 1991.  
 
The main development goal of all the CAC countries after independence has been and continues to 
be to improve the wellbeing of their people. The countries have also now realized the important role 
the agricultural can play in reducing poverty especially in the rural areas, enhancing food security, 
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and improving the ecological environment. They further the potential role for agriculture in providing 
sustainable livelihoods for the vast majority of the population that live in rural areas and mountains 
and also to some in urban areas in the CAC countries.  
 
The region has tremendous potential for agricultural development in its eight countries because it 
has the required institutional infrastructure and human resources. It has a heritage of traditional 
agricultural practices and genetic wealth (both plants and animals), and also vast arable areas and 
rangelands. Thus its potential for future agricultural development in crop production (food and 
commercial), livestock (both small and large ruminants for meat and milk and milk products), 
horticulture (fruits, vinery and vegetables), fisheries and agro-forestry is enormous. 
 
The priority areas of AR4D as identified in the 2009 GCARD review process by the Central Asia and 
the Caucasus Association of Agricultural Research Institutions (CACAARI) could be grouped into five 
categories: (i) Institutional issues, (ii) Research issues, (iii) Policy issues, (iv) Environment protection 
issues, and (v) Socioeconomic issues. Among the institutional issues, agricultural extension was on 
the top of the list followed by agricultural research and education, and linkages, partnerships and 
collaboration. Among the research issues per se included improved technology for sustainable crop 
production; Water and irrigation management; Livestock research including rangelands; Horticulture; 
Seed systems; Forestry; and Mountain agriculture. Among the policy issues, the need for greater 
investments in agriculture (including agricultural research, education and extension) was the most 
important followed by marketing of agricultural commodities and developing suitable agricultural 
development policies. Conservation of biodiversity and climate and desertification were considered 
the two important issues under Environment protection issues. Among the socioeconomic issues, 
attention to gender/women-related issues and livelihoods analysis were considered the two most 
important. 
 
Priority areas for investments also include fisheries and aquatic production systems, crop 
diversification, reducing adverse effects of land and water degradation, improving legal frameworks, 
and extension and knowledge transfer. 
 
The present state of activities, weaknesses and action required in addressing the priority areas 
identified have been summarized in the CAC Regional Research Review Report as follows:  
 

 Assure greater investments in and support to agricultural research, education and extension. 

 Restructure and strengthen agricultural research, education and extension systems (NARES) 
(creating suitable structure and capacity building) and ensure the required collaboration, 
partnerships and linkages among different stakeholders of the AR4D at the national, regional 
and global levels, which are vital for the region. 

 Ensure that the prioritized researchable issues are addressed by the NARS of the CAC 
countries. 

 Develop favourable policies (creating employment opportunities in rural and mountainous 
areas, marketing of agricultural commodities, and land tenure and property rights) to create 
a favourable policy environment in different countries of the region and bridge the 
“underinvestment gap” by investing more in the rural sector and mountainous areas to 
speed up the development of rural and mountainous areas to improve the livelihoods of the 
poor. 

 Address socioeconomic issues especially gender/women-related issues. 

 Given that the CAC region has economies in transition, the countries require a lot of 
assistance in strengthening agricultural research, education and extension for agricultural 
development from the international community including the CGIAR and GFAR. 
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In the priority areas of AR4D in the region the NARES of CAC countries must identify appropriate 
agricultural development pathways specific to the countries in the region. This will require an 
analysis of existing models, as well as the need to design and test new models. This will also require 
policy reforms, and changes in regulatory regimes, increases in institutional investments and better 
linkages with the private sector. It will require increased capacity development in strategic areas of 
knowledge and information technology (Beniwal, 2009).  
 
The European Forum on Agricultural Research for Development (EFARD)  
 
Founded in 1997 in Montpellier to participate in the activities of the Global Forum on Agricultural 
Research (GFAR), EFARD is an informal and volunteer mechanism without its own financial resources; 
all activities are supported through specific initiatives. EFARD offers a platform for strategic dialogue 
among the various European ARD stakeholders to promote research partnerships linking Europe and 
the South. European ARD stakeholders which are part of EFARD include: universities and research 
institutions represented in particular by NATURA and ECART, which recently joined forces to form 
AGRINATURA10; private sector; nongovernmental and producers organizations; donors represented 
by EIARD.  
 
EFARD’s mission follows the principles of the Global Forum on Agricultural Research (GFAR), and 
contributes to GFAR’s Global Plan of Action, in partnership with the other regional fora of GFAR. In 
particular, EFARD has an important advocacy role to maintain Agricultural Research for Development 
as a high priority in the political agendas at European and International levels. EFARD contributed to 
the development of some key ARD initiatives during the last years, for example, the Agricultural 
Research for Development Dimension of the European Research Area (ERA-ARD) project.  
 
 EFARD’s geographical region comprises 42 countries, with 18 countries from Western Europe and 1 
country associated with the EU programme for research (Israel); and 23 countries from Eastern & 
South-East Europe. In Europe, there is a diversity of development and agricultural issues facing rural 
farmers. Levels of absolute poverty are low in comparison with the developing world but relative 
poverty levels are high, and increasing (EIARD, 2003). 
 
Europe (as a whole) is the largest contributor to the CGIAR. Within this European contribution, the EC 
has committed more than €110 million since 2007, through the Food Security Thematic Program, to 
support policy development, sustaining biodiversity, improving germplasm, sustainable management 
of natural resources, agricultural diversification and climate change and this is supplemented by 
substantial contributions from member states. Through EIARD the EC is also promoting reform of the 
CGIAR to further improve effectiveness and accountability. Several CGIAR centers (e.g. ICRISAT, 
CIMMYT) are situated in emerging economy countries but their reach extends to less developed 
countries, providing a good mechanism for creating partnerships to deliver ARD results to 
beneficiaries. Individual European countries have a long history of providing support to developing 
countries in their efforts to build strong and well functioning NARS, National Agricultural Research 
Institutions (NARIs) and extension systems that can deliver research outputs to the end-users. In 
recent years, European governments and the EC have promoted and supported the development of 
many of the new research approaches and mechanisms, such as regional and sub-regional research 
organisations, public-private research partnerships, GPPs and CPs (Richards and Chartier, 2009a).  
  
A number of European networks and organisations have been established to facilitate the 
coordination of European technical contributions to ARD. National ARD fora have been established in 
most European countries to bring together the broad range of ARD stakeholders from the public, 

                                                 
10 For further information NATURA, please visit http://www.natura-net.eu; for further information on ECART, please visit 
www.ecart-eeig.org; for further information on their new initiative, AGRINATURA, please visit www.agrinatura.eu.  

http://www.ecart-eeig.org/
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private and civil sectors. These national fora are coordinated by the European Forum for ARD 
(EFARD), which meets every three years, and acts as the European regional forum of the GFAR. The 
European Consortium for Agricultural Research in the Tropics (ECART), and the Network of European 
Agricultural (Tropically and Sub-tropically Oriented) Universities and Scientific Complexes Related 
with Agricultural Development (NATURA) provide further networking of researchers; and the 
International Centre for development-oriented Research in Agriculture (ICRA) is dedicated to 
capacity building in ARD. A European ARD database, and information management services, are 
provided by EARD-InfoSys+.11 Effective promotion and support for these various European ARD 
activities, and for ARD generally, requires coordination of European ARD policy, which is the role of 
EIARD. The ERA-ARD project is more focused on coordination issues (Richards and Chartier, 2009a).  
 
There are also differences in the socio-political systems, agricultural policy, agricultural performance, 
research systems, and levels of poverty which impact on AR4D. EFARD’S challenges are further 
compounded by weak agricultural R&D processes especially with regard to ‘how’ research is 
programmed and implemented by European countries for ARD, and due to a clear lack of 
coordination between donors – despite the presence of several informal and formal initiatives aimed 
at facilitating greater collaboration. Knowledge management is also acknowledged to be very weak, 
under-resourced and generally not fit for purpose. Knowledge transfer problems are acknowledged 
to exist at all levels – and the need to boost expenditures and change the approaches for knowledge 
management/extension service systems are proposed by all reviewers. 
 
There are technological as well as social issues which must be addressed to tackle challenges facing 
poor farmers. Some of these are somewhat different in their particularities in Western Europe from 
those in Eastern Europe. In Western Europe emphasis will be on the need for efficiency gains in the 
light of escalating input costs, and reduced sale price of farm produce. High on the Western 
European AR4D agenda is the issue of specialization vs. mixed enterprises on small farms in light of 
greater demands by consumer groups, and the need for realistic alternative roles for the future of 
small farms, given the options of – agro-tourism, carbon trading, commodity specialization etc. 
Looming large on the horizon is also the need for strategies for coping with and mitigating the effects 
of climate change at the small farm level. 
 
In Eastern Europe on the other hand the emphasis is on research priorities for small semi-subsistence 
farmers to enable them to decide whether to intensify their farming enterprises, to diversify their 
income, to ‘hobby farm’ or to exit farming. There is considerable effort in innovative approaches to 
non-farm employment, and some effort at developing organic agriculture/agro-processing/labor 
intensive industries/part-time activities in addressing the needs of poor producers (Dearden, 2009). 
 
The Global Forum on Agricultural Research 
 
The Global Forum on Agricultural Research (GFAR) is a multi-stakeholder-led initiative that serves as 
an open and inclusive forum for dialogue and action on strategic issues in agricultural research for 
development. 
 
GFAR’s origins lie in a 1994 international consultation on a national agricultural research system 
vision of agricultural research, which recognized the need on the part of the various stakeholders of 
agricultural research to develop mechanisms to facilitate understanding of different views, explore 
research partnerships and exchange knowledge.  
 

                                                 
11

 See www.infosysplus.org for further information.  
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From this, the initiative for developing a global forum was supported by the World Bank, FAO, IFAD 
the EC and other donors for agricultural research. GFAR was established in 1998 to bring together all 
those involved in shaping and determining the future of agriculture.  
 
The formation of a global forum was a response to the need to: 
 

 Facilitate the participation of all stakeholders in a truly global framework for development-
oriented agricultural research; 

 Promote the integration and capacity development of national agricultural research systems 
driven by development demand; 

 Increase awareness among policymakers of the need for investment in agricultural research 
towards development impact; 

 Foster collaborative partnerships and the exchange of knowledge among diverse 
stakeholders in agricultural research for development. 

 
Support through a number of international institutions and wide consultations among stakeholders 
led to associated actions in the establishment or strengthening of Regional/Subregional Fora. 
Concurrently CGIAR’s funding agencies recognized the need for the CGIAR to expand partnerships 
through a novel neutral platform.  
 
GFAR mobilizes partners from science and society to reform and strengthen research and extension 
systems around the world, to increase their impact in development. Sectors represented in GFAR 
include UN Agencies, the CGIAR, national and regional agricultural research and extension systems, 
development funding agencies and organizations representing farmers, the private sector and civil 
society. Its actions are governed by a multi-stakeholder Steering Committee and GFAR operates to 
key principles of: Subsidiarity, Additionality (value-added products), Complementarity to existing 
efforts, Openness and Transparency and Inclusivity of diverse partners. 
 
If appropriately equipped, GCARD provides GFAR the most important opportunity since its 
establishment to contribute in the substantive areas of research and technology content for the poor 
while foster partnerships to make a quantum jump in impacts. 
 
7. OECD Countries Involvement in AR4D efforts 
 
Most OECD countries are active participants in AR4D activities, either directly through their research 
centers and universities, or as donors in their development assistance programs. Within this group,  
 
Europe 
 
Europe (both Member States and the EU) is collectively the largest actor in the AR4D global system. 
In 2006 there were 85 programs involving around 1800 organizations working in ARD activities in 
Europe, with a total budget of 415 million Euros (Africa 44% of total budget, Asia 31%, and Latin 
America 25%). Efforts were targeted at both research and capacity building (about half each), with 
around 50% of the budget invested in European research institutions, around 25% allocated to 
international research institutes and the remaining 25% allocated directly to developing countries – 
mostly NARS.  
 
The EC also supports ARD through development assistance programs and through the 7th RTD 
Framework Program (FP7). At the EU level, the international S&T cooperation of the European Union 
(INCO) has a 20-year history of promoting excellence in scientific and technological cooperation with 
third countries in all parts of the world. The program is based on dialogue with partner regions and 
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promotes the development of long-term durable research partnerships and uptake of their research 
results. It increases coordination with Member State‘s bilateral cooperation and supports the 
implementation of Community policies with respect to third countries and other international 
commitments. Its overarching objective is to help stimulate sustainable socio-economic development 
and global competitiveness by: enhancing the added value and cost effectiveness that joint research 
projects can generate by exploiting the resources and scientific excellence of all partners, funding 
new research that reflect EU and partner priorities, exchanging know-how and transfer technologies 
whenever possible, and providing on-the-job training and work experience. Apart from the EC 
programs and the bilateral agricultural research programs of several European countries (particularly 
Germany, France, the UK and Spain) which for practical reasons are not reviewed here, research 
funds are also provided to other organizations and initiatives, including the CGIAR system (more than 
140 million Euros per year), specific NARS, other national and regional IARCs and regional and sub-
regional research networks such as FARA and sub-regional groups.  
 
Two significant changes in the last 10 years period have been the increase in untied bilateral aid from 
68 to 92%, and the increased involvement of the new Member States of Eastern as active donors to 
AR4D activities in different parts of the development world. One of the weaknesses of these efforts, 
though, is that these large investments tend not to be coordinated at the central level in Europe nor 
at the developing country level. ARD program planning and funding in EU countries is often shared 
between different ministries, public institutions, public/private initiatives and research foundations; 
in recognition of this, in recent times there are number of initiatives aimed at reducing the 
fragmentation of European ARD by improving coordination between member states.  
 
The Australian Centre for International Agricultural Research (ACIAR) 
 
ACIAR is also a significant actor in the AR4D field. Although it does not conduct research in the 
developing countries itself, it does develop international agricultural research partnerships that focus 
on reducing poverty, improving food security, and sustaining natural resource management. ACIAR 
supports over 300 bilateral projects in developing countries, primarily in the Asia-Pacific region 
aiming to promote capacity building and knowledge and technology exchange. In 2007, ACIAR’s 
budget totaled 60 million Australian dollars (about US$50 million), 75% of which was disbursed as 
grants to partnering research agencies, including the CGIAR centers (ACIAR, 2009).  
 
The Japanese International Research Center for Agricultural Sciences  

JIRCAS conducts experimental research for the technological advancement of agriculture, forestry, 
fisheries, and related industries. Although JIRCAS’s mandate includes all developing countries, most 
of its research is conducted in Asia. In 2007, JIRCAS employed 107 scientists, and its budget was 3.5 
billion yen, or close to US$30 million (JIRCAS, 2006). 

Canada 

Increasing food security is one of the thematic priorities for the Government of Canada's 
international assistance envelope (IAE) and one of three priorities for CIDA. Canada stated its 
commitment in 2009 at the G8 l'Aquila Summit to increase its investment in food security and 
agricultural development programming by $600 million over the next 3 years. CIDA’s commitment 
and IDRC’s mission and objectives of initiating, encouraging, supporting and conducting research into 
the problems of the developing regions have now been aligned to create a joint program, the 
Canadian International Food Security Research Fund (CIFSRF). CIFSRF will have dedicated funding of 
up to $CAD 62 Million over a 5-year period and will promote more productive and sustainable 
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agricultural systems through partnerships between research organizations in Canada and in 
developing countries.  

The various components of Agricultural Research for Development (AR4D) in Canada are carried out 
by a range of actors which include universities, government research centers, civil-society 
organizations, and private sector companies. The CIFSRF provides the funding support for 
collaboration on concrete solutions to food security, linking policies, with scientific knowledge, and 
development activities to combat poverty and improve livelihoods. The CIFSRF funds are to be 
invested in harnessing Canadian expertise and knowledge for applied research designed to increase 
crop and livestock productivity and enhance human nutrition.  
 
The CIFSRF is designed to benefit the most vulnerable, particularly women small farmers, and to fund 
organizations and institutions that can make a difference in sustainable agricultural development.  
It is expected that the Research Fund will result in the following outcomes: 

 Developing country institutions and organizations are better able to implement and support 
effective, cutting-edge solutions for agricultural productivity and nutrition. 

 Canadian-developing country researchers establish and improve upon partnerships that 
facilitate applied research on food security issues in the developing world. 

 Poor people living in rural areas, researchers, and resource managers, are more aware of 
new and effective technologies that increase sustainable agricultural productivity and the 
nutritional value of crops and livestock in developing countries. 

 Policy makers have greater awareness and understanding of application-ready solutions to 
food security issues in developing countries 

Examples of concrete results of the funded research may include: new knowledge, skills, 
technologies, innovations, tools, improvements to existing practices related to agricultural 
productivity and nutrition. Research will focus on topics that include, among others: post-harvest 
losses, genetic potential of crops, livestock vaccines, crop resilience, the nutritional value of crops 
and infectious diseases related to crop and animal production. 

France and the Centre International de Recherches Agricoles pour le Developpement (CIRAD) 
 
French research institutions have a long tradition of investment in research for development 
bilaterally and in collaboration with the CGIAR. CIRAD and IRD in particular have been implementing 
a number of collaborative projects bilaterally through their own research agreements with NARS, 
SROs and ROs but also contributing to the CGIAR research agenda mainly through secondment of 
scientists to/and implementation of joint projects with IARCs (there are currently about 50 scientists 
out-posted from both institutions to CGIAR centers, representing an in kind contribution of about 6 
Million Euros). Unlike Britain which has lost much of its expertise in tropical agriculture (Royal 
Society, 2009), France has retained it by substantial involvement of its scientists in international 
agriculture through the use of its aid funds. 

 
CIRAD’s thematic domain of intervention is similar and complementary to the mandate of CGIAR. 
CIRAD has a budget of 203 million euros (2008) and 1,800 staff including 800 researchers. It works 
with more than 90 countries, and has regional scientific platforms in the French overseas regions. It 
hosts and trains around 800 researchers and technicians every year. One of CIRAD’s objectives is to 
promote the development of a more balanced global system involving CGIAR centres, advanced 
research institutions (ARI), universities, and research centres of developing countries. France and 
CIRAD are supporting the Global Forum on Agricultural Research (GFAR), which has been mandated 
by the international community to fulfil this task. 
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Partnership is a founding principle mentioned in the statutes of CIRAD (1984) which set out CIRAD’s 
mandate within French national agricultural research and in implementing its international activities. 
In 2009 it had 200 researchers posted abroad in national, regional and international institutions 
which amounts half of all CIRAD researchers, who are collaborating directly with partners at their 
home sites.  

CIRAD has its most numerous and long-standing ties with Sub-Saharan Africa which remains a 
geographical priority. But has also signed many scientific agreements over the years and set up major 
research programmes with organizations on other continents. CIRAD interventions in developing 
countries are supported by research carried out in Montpellier and in the French overseas 
department and territories. 

The United States of America 
 
The Agricultural Research Service (ARS) of the United States Department of Agriculture (USDA) is 
the principal in-house research agency of the department, and one of the three mission areas (the 
other two being Education and Economics). This program now has a work force of approximately 
8,000 employees including 2,000 scientists representing a wide range of disciplines. The agency’s 
mission is to develop end transfer solutions to agricultural problems of high priority and provide 
information access and dissemination to ensure high quality, safe food and other agricultural 
products, assess nutritional needs of Americans; sustain a competitive agricultural economy, 
enhance the natural resource base and the environment, and provide economic opportunities for 
total citizens, communities and society as a whole. The office of International Research Programs 
(OIRP) serves as the principal contact for international activities in the ARS. The OIRP mission is to 
enhance the productivity, effectiveness and impact of the ARS national programs through mutually 
beneficial international activities to facilitate international cooperation and exchange to benefit US 
agriculture and the consumer; to participate in activities that promote the strategic interest of the US 
Government, and to extend the capacity of the US national programs to address problems 
confronting US and global agriculture. 
 

The following are among the many issues and constraints that extend beyond the borders of the US 
which require collaboration from the ARS’ regulatory and action agencies:  

 the ability of developing countries to feed themselves  
 the threat of foreign diseases to crops and livestock  
 the need to ensure that U.S. crops don't harbor diseases or pests  

that might restrict their trade  
 a responsibility to lead in developing scientific and intellectual capacity worldwide.  

These challenges have taken on greater emphasis at USDA and ARS. So, globalization of selected 
strategic areas of work is a natural evolution of the agency’s national programs. Food safety is now 
one of several of ARS' major programs that have global implications, to ensure that trade partners 
establish and adhere to certain quality standards. There is also major emphasis on germplasm 
collection and enhancement, as the genetic base of many crops shrinks and wild species are 
displaced by a burgeoning human population, the need increases to locate and exchange genetic 
resources around the globe. Feeding the rapidly increasing global population will depend increasingly 
on genomics and genetic improvement.  
 
Other areas of collaboration with international partners now include access and knowledge of 
mechanized farming as the need for large-scale agricultural production increases; and increasing 
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attention is being paid to environmental protection, especially high air, soil and water quality 
standards.  
 
USDA/ARS has had a long-standing research program with Israel under the Binational Agricultural 
Research and Development fund (BARD). Since its inception in 1977, BARD has financially supported 
more than 850 research projects of mutual benefit to both countries. Its germplasm system 
contributes to the global resources towards solving food insecurity in parts of Africa, and its 
biotechnology skills are being used to support a more productive agricultural sector in many parts of 
the developing world. Under a memorandum of understanding with the Consultative Group on 
International Agricultural Research (CGIAR), ARS is partnering with CGIAR-member centers 
throughout the world to develop stress-tolerant germplasm through innovative biotechnological 
approaches. USDA ‘s search for new agricultural products is contributing to the viability of farm 
enterprises, creating cures for diseases, uncover unique phytonutrients, and introducing entirely new 
views on what constitutes good nutrition. 
 
There is some recent development in research on bio-based energy to produce new fuels that are 
both more efficient and environmentally benign. Superimposed on all of this is the need to promote 
science education and capacity. The United States, through the work of ARS is playing a global role in 
promoting science and technology, through training a new generation of researchers to meet the 
needs of the new millennium. Joint programs have been developed with: Latin American countries to 
advance research in graduate education through the Tropical Agricultural Research and Higher 
Education Center (CATIE) and various U.S.-based universities; with ministries of agriculture in Africa 
to ensure advanced training of scientists who will work towards food security for the peoples of 
Africa.  
 

The National Institute for Food and Agriculture (NIFA). Recognizing the increasingly global nature of 
agriculture, the U.S. Department of Agriculture’s (USDA) National Institute of Food and Agriculture 
(NIFA) (formerly the Cooperative State Research, Education and Extension Service (CSREES)) has 
planned and implemented a number of technical assistance projects in developing countries. Since 
the 1980’s, the agency’s International Programs (IP) office has collaborated with land-grant 
universities and other institutions to provide expertise around the world. Although NIFA does not 
have funds of its own to carry out foreign assistance programs, it has obtained funding from such 
sources as the State Department, the U.S. Agency for International Development and the Foreign 
Agricultural Service (FAS) to reimburse U.S. universities for engaging their faculty. In addition to the 
projects outlined below, NIFA may also recruit university faculty for short-term agricultural 
development assignments overseas identified by FAS. The intent of these projects is not only to 
provide appropriate technical assistance abroad, but to also strengthen the international dimension 
of research, education and extension programs at our partner institutions here at home.  

U.S. Land Grant Universities. Drawing on the agriculture extension knowledge and resources 
available at the land-grant universities, NIFA provides agriculture research, education and extension 
training through collaboration with several US universities which include: Texas A&M University, New 
Mexico State University, University of California-Davis, Utah State University and Washington State 
University, Michigan State University, Ohio State University, The University of Wisconsin, and Cornell 
University. 

The United States Agency for International Development (USAID). USAID works to bring the latest 
scientific knowledge and technology to those who need it most and helps farmers innovate and 
adapt to overcome agricultural development challenges. USAID assists partner countries and regions 
to formulate science policies, strategies and governance systems; support technology development 
and application; expand public and private sector partnerships, institutional capacity-strengthening 
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to stimulate greater production and processing of foods, and promote more efficient delivery of 
products to end users (USAID, 2010).  

USAID’s strategy to promote the link between agricultural producers to markets includes:  

 supporting development of sound policy environments that enable open markets, private 
sector investment, and gender-equitable access to factors of production, products, and 
income  

 promoting effective institutions and services, such as rural extension and finance, to enable 
both women and men producers to acquire, protect, and use the assets they need to take 
advantage of emerging market and trade opportunities  

 strengthening producer and other rural organizations to help them participate effectively in 
markets, reduce transaction costs, acquire productivity-enhancing technologies, and make 
use of information on domestic, regional, and international markets  

 developing product standards and quality control to meet market demands for food safety, 
purity and quality, and to reach higher-value markets  

 identifying infrastructure development priorities to support efficient marketing and reduce 
high transport and storage costs that undercut the advantage of low production costs 

 building food system value chains that connect small-holder agricultural producers to 
national, regional and global markets  

 developing the public sector’s roles as provider of market-facilitating goods and services, 
regulator and referee, and monitor and analyst. 

Examples of USAID’s work and partnerships:  

Agribusiness Market and Support Activity (AMARTA) 
A three year, $14.9 million project from 2006 to 2009 to assist the Government of Indonesia to 
promote a robust Indonesian agribusiness system that will significantly improve employment, 
growth, and prosperity. 

Kenya Horticulture Development Program (KHDP) 
A project that works to increase and sustain smallholder sales and incomes in Kenya from the 
production and marketing of high-value and added-value horticultural crops and products, and to 
increase incomes from employment within the wider horticultural industry.  

Partnership for Food Industry Development – Fruits & Vegetables Program 
A joint university and food industry technical assistance program that collaborates with public and 
private partners to increase the competitiveness of small and medium scale producers in local, 
regional, and international markets. Projects are in operation in Guatemala, Nicaragua, India, South 
Africa, and Ghana. 

Partnership for Food Industry Development – Meats, Seafood & Poultry Program 
A university based partnership that promotes awareness of food safety, food security and 
international regulatory compliance, enhancing the international market enhancement and 
improving food safety for consumers. The Partnership works in the former Soviet Republics, 
Nicaragua, and South Africa. 

Partnership for Food Industry Development – Natural Products Program  
A public-private partnership that works toward sustainable improvements to the livelihoods of rural 
producers in Sub-Saharan African communities through the development of the natural products and 
natural foods markets. 

http://www.usaid.gov/cgi-bin/goodbye?http://www.amarta.net/amarta/EN.aspx?mn=A1&lang=EN
http://www.usaid.gov/cgi-bin/goodbye?http://www.fintrac.com/donor.asp?project=kenya
http://www.usaid.gov/cgi-bin/goodbye?http://www.pfid.msu.edu/
http://www.lsuagcenter.com/en/administration/about_us/chancellors_office/International+Programs/Projects/partnership+for+food+industry+development/
http://www.usaid.gov/cgi-bin/goodbye?http://www.pfidnp.org/
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The USAID primarily supports science and technology through the Collaborative Research Support 
Programs (CRSPs) and the Consultative Group on International Agricultural Research (CGIAR). Since 
1975, USAID has funded long-term multidisciplinary research and training initiatives through 
collaboration between researchers from US universities and scientists from developing-country 
universities, national agricultural research systems, the CGIAR, US agricultural companies, and NGOs 
to identify research needs, design research projects, analyze results, and disseminate knowledge. 
Other agriculture-related science and technology programs supported by USAID include the 
following: Agricultural Biotechnology Support Program II - supporting scientists, regulators, extension 
workers, farmers, and the general public in developing countries to make informed decisions about 
agricultural biotechnology; Farmer-to-farmer Program ; International Fertilizer Development Center 
(IFDC); Middle East Regional Cooperation (NERC) Program; and the US-Israel Cooperative 
Development Research (CDR) Program. 

Recognizing the important role women play in development, USAID and its partners also support 
women’s capacity to participate in innovation and ensure that investments in science and technology 
are regionally and nationally appropriate.  

B. Financial and Human Resources Support for AR4D 
 
1. Developing regions are gaining ground within a context of slower global growth and immense 
change in the diversity and capacities 
 
While in 1980 developed countries represented the greatest share of total expenditures, today the 
situation has reversed (see Table 2 and Figure 24). Worldwide, public investment in agricultural R&D 
increased by 51% in inflation-adjusted terms between 1981 and 2000 from an estimated $15.2 billion 
to $23 billion (in 2000 international dollars). It grew faster in less-developed countries, and the 
developing world now accounts for more than half of global public-sector spending, though still 
substantially less than half the world’s total (i.e., public and private) agricultural R&D spending. The 
Asia and Pacific region has continued to gain ground, accounting for an ever-larger share of the 
developing country total. Since 1981, while Africa has remained largely stagnant, the growth rate of 
expenditures across the globe (developing and high income countries), has decreased from 2.7 % in 
the 1980s to 1.1% in the 1990s. This reflects a trend towards a contraction in support for public 
agricultural R&D among developed countries, as spending in the US increased, albeit slower than in 
preceding decades, and public R&D was massively reduced in Japan (and also, to a lesser degree, in 
several European countries) towards the end of the 1990s, leading to a decline in developed country 
spending as a whole for the decade. More recent data reinforce the longer-term trends - support for 
publicly-performed agricultural R&D among developed countries is being scaled back, or at best is 
slowing down. In part, this points to a shifting emphasis from public to privately performed 
agricultural R&D when it comes to production issues, but also to a shift in government spending 
priorities. This overall picture can be characterized as positive. Yet it hides, besides the implications 
of a slower rate of growths and the long terms implications of the lessened support to agricultural 
research in the developed world, to a number of other issues of concern.  
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Table 2. Total public research expenditures by region, 1981, 1991, 2000 

 
(Pardey et al, 2006b) 

 
Figure 24. Public Agricultural R&D investment trends in Developing Countries, 1981 - 2006 

 
(Echeverria and Beintema, 2009) 

 
2. A global context of evident underinvestment  
 
Research intensity ratios (measured as agricultural research investment relative to agricultural GDP) 
have been considered a good indicator of the level of the political priority allocated to AR4D and of 
the extent of the underinvestment problem affecting the developing world AR4D system (Figure 25). 
The average agricultural research intensity in developing countries was 0.53 in 2000, that is $0.53 per 
$100 the domestic agricultural product of the developing countries taken together, a figure similar to 
what they were investing twenty years earlier in 1981. Latin America and the Caribbean and the Asia-
Pacific regions showed moderate increases in their rates through this period and again Africa showed 
a deterioration of an already modest rate.  
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This situation is in sharp contrast to the trends in the developed world where the intensity ratio was 
around 2.3 in 2000, a slight decline from the 2.5 levels developed countries were showing a decade 
earlier. The consequence of this trend is a growing divide between the different parts of the world 
about their abilities to confront the challenges they face in terms of developing a sound technical 
basis for poverty reduction and sustainable food security strategies. Some of the impacts have 
already started to show in the evolution of production and productivity growth in the major food 
commodities, but the full impact would come in the future when the world will confront food 
demands of a growing global population and a more hostile climate change environment. 
  
Figure 25. Intensity of Agricultural R&D Investments. Global and different regions of the world. 1981 - 2000 

 
(Pardey et al, 2006b) 

 
 
3. A high concentration of capacities in just a few countries 
 
Although research expenditures in the developing world have increased at a healthy rate, aggregate 
figures hide a situation of great disparities among countries, with a small group of countries 
representing an ever growing share of investments and a large number amounting only to a very 
small fraction of existing capacities. The last two decades have seen the emergence in the developing 
world of a number of research giants –probably with capacities to compete with developed countries 
in a number of areas – along side with a majority of the smaller countries lacking the minimum scale 
required for an effective research effort. In 2000, 63.3% of all investments were concentrated in just 
three countries—China, India, and Brazil. In contrast, these countries accounted for only 20.9% of the 
developing country total in 1980. In 2000, two countries from the Asia-Pacific region, China and 
India, accounted for 39.1% of all developing country expenditure on public agricultural R&D, a 
substantial increase from their 22.9% combined share in 1981. In stark contrast, sub-Saharan Africa 
continued to lose ground, falling from 17.3 to 11.4% of the developing country R&D investment total. 
 
This pattern of concentration parallels what is happening in overall science spending patterns 
throughout the world. In developed countries, agricultural R&D has also become increasingly 
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concentrated in a handful of countries, with just four countries (the United States, Japan, France, and 
Germany) accounting for 66% of all public R&D conducted in 2000. Similarly, just five developing 
countries (China, India, Brazil, Thailand and South Africa) undertook just over 53% of the developing 
countries’ public agricultural R&D in 2000, up from 40% in 1981. Meanwhile, in 2000, a total of 80 
countries with a combined population of approximately 625 million people conducted only 6.3% of 
total agricultural R&D (Pardey et al, 2006b). Besides research conducted in advanced countries is less 
directly of use to developing countries and its gestation lags in achieving impacts have increased 
(Pardey et al, 2007).  
 
4. A Vast Majority of Public Resources 
 
Who pays the bill is another major issue in which there are great differences between developed and 
developing countries. In the developing world, public sources are, by large, the main providers of 
AR4D funding, accounting for more than 90% of total funds in 2000 (Table 3). Government 
allocations represented about 81% and donor loans and contributions another 7%, with the rest 
coming from different sources, including public enterprises and marketing boards (Echeverría and 
Beintema, 2009). This global picture – surprisingly homogenous across developing regions – does 
vary at the country level. For instance in the Asia and Pacific region some countries have government 
contributions in the 60-70% range, while in India the government accounts for more than 90%. A 
similar trend is present in LAC, with countries such as Argentina, Panama and El Salvador reporting 
government shares of over 90%. In contrast, a relatively large number of countries show a very high 
level of donor dependency, with government allocations below 50% of total resources (Echeverría 
and Beintema, 2009). In any case, there is the absence of significant private involvement, in sharp 
contrast with in the situation in the developed world, where the private sector represents more than 
50% of all resources. This has a number of significant implications both in terms of management 
restrictions as well as the instability it brings to program implementation and, in many cases, the 
polarization of programs. 
 
Table 3. Estimated global public and private agricultural R&D investments, circa 2000 

 
(Pardey et al, 2006b) 

 
5. The Unbalanced Human Resources Situation 
 
Human resources availability and training is also an area of differing tendencies. Since the early 
1970s, most developing countries have made considerable progress in building their research staff 
capacity, both in terms of total researcher numbers and qualification levels (that is, postgraduate 
degrees). By 2000 there were more than 110,000 researchers in the developing world and in most 
countries – with the sole exception of China – showing positive growth rates for most of the period, 
but the main feature of the process was not so much the increases in the numbers of researchers, 
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but the significant increase in the proportions of researchers holding postgraduate degrees (MSc or 
PhD), with all the developing regions showing average figures of the percentages of highly trained 
personal in the 20-30% range and some individual countries, such as India, Bangladesh, Pakistan, 
Brazil, and Mexico reporting the highly trained personnel representing proportions greater than 80% 
of the total number of their research staff. The participation of female scientists has also increased in 
some countries (see Box 5).  
 
Box 5. Female Scientists and Researchers in Agricultural R&D  

Over the past few decades, the number of female scientists and managers working in agricultural research has 
increased significantly in both industrialized and developing countries, although empirical studies have 
repeatedly shown a disproportionately low number of women working in senior scientific positions. In 
addition, the attrition rate of female researchers in S&T agencies is higher than that of their male colleagues. 
Throughout the world, female scientists are subjected to more stereotyping and associated negative biases in 
the work place than their male colleagues; they are less well connected to informal social and professional 
networks, ultimately leading to lower publication rates; and the cultural stereotypes of men’s and women’s 
roles within the household still appear to limit women’s opportunities for advancement into senior positions. 
For this reason, the integration of women into research agencies, which have traditionally been staffed largely 
by men, poses challenges for women interested in building a career in the sciences, as well as for employers 
responding to demographic shifts (Sheridan, 1998; Brush et al, 1995). 
 
According to the ASTI regional surveys, in Asia and the Pacific Region, the 11-country sample for 2002/03, one 
in every five agricultural researchers was female, but this average masks large variations across countries (for 
instance, Pakistan 6% and Philippines, at 40%). Similarly, in LAC a 15-country sample for 2006, shows 34 
percent of all agricultural researchers were female, but this average masks large variations across countries 
(Argentina and Uruguay more than 40% while Honduras, Guatemala, El Salvador and Panamá the average is 
less than 20%). In 2000, 18 percent of African agricultural researchers in the 27-country sample were female 
but in this case, the distribution is more homogeneous. 
 
In Asia and the Pacific and LAC, female scientists are also consistently less well-qualified than their male 
counterparts. For example, in Asia and the Pacific, fewer women than men held PhD degrees on average (29% 
compared with 41%) while in LAC the difference was smaller (60% compared with 67%). 

 
The number and increased quality of scientists cannot be taken, however, as a direct, or only, 
measure of the systems’ increased operational capacity. Even though, as indicated above, 
agricultural research expenditures have grown at a healthy rate in many parts of the developing 
world, in some they have not kept pace with what has happened with the number scientist, creating 
a sharp decline in the levels of spending per scientist throughout the developing world, in a marked 
contrast with what happened, for instance, in the US, where resources available per scientists grew 
by more than 50% between 1981 and 2000, at a rate of 2.6% per year. This is the case in Sub-Saharan 
Africa (27 country sample) expenditures per scientist in 2000 were only 70% of what they were in 
1980, and in Latin America and the Caribbean (11 countries sample) where the reduction was less 
pronounced, bug noticeable and significant nevertheless (Parley et al, 2006b). In Asia the situation is 
quite different, as the available resources per scientist grew by 30% between 1991 and 2002, if China 
was not considered (11 country sample) and by 90% in China was included in the calculations (Figure 
26) (own calculations on the basis of information in Beintema and Stads, 2008).  
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Figure 26. Spending per researcher, 1981 - 2000 

 
(Pardey et al, 2006b) 

 
6. Research efforts concentrated in crops 
 
About half of all the agricultural research effort in the developing world is directed to crop 
improvement (53.3% in Asia and the Pacific, 45.5% in South Saharan Africa, and 43.3% in Latin 
America and the Caribbean). Of the remaining 50%, 15-20% goes to livestock, 7-13% to natural 
resources related research, and 4-8& to forestry and forestry issues. Post harvest related research 
accounts for less than 5% in every region, and socioeconomic research receives equal or less 
attention. Within the crops fruits and vegetables are the most important emphasis as crop group 
amounting to between 20% and a quarter of all the research effort and rice, wheat and beans are the 
more important as individual crops. As could be expected, the country by country differences in 
research efforts are considerable. 
 

C. Conclusions and Implications for the future 
 

 There is a large diversity of actors involved in the AR4D global system. The original system 
consisting of a relatively simple set of national agricultural research institutions has significantly 
grown to include universities, various types of regional and sub regional organizations, networks 
– institutional, disciplinary, crops – farmers and commodities organizations, civil society 
organizations of different types, international research organizations, private sector entities and 
specialized centers from industrialized countries, among others. This diversity covers a vast 
spectrum of agro ecologies and levels and provides an invaluable platform for future 
development. 

 

 Behind the diversity of actors there are also important differences: majority of very small and 
understaffed national systems and at the same time the emergence among some developing 
countries of a small number of research power-houses that open up a great number of new 
opportunities for innovative partnerships and south–south cooperation. 

 



Final Draft  

59   

 For effective AR4D public and private actors need to act together. Private R&D fosters innovation 
and productivity gains in agriculture in both rich and poor countries. The role of the private 
sector in agricultural research in the developing world has evolved rapidly from its initial 
involvement with a few export crops in the post world war period to become a key player in the 
supply of genetic technologies and seeds, agrochemicals, veterinary products, agricultural 
machinery and implements. A key issue in private sector participation in developing countries 
agricultural research is that of public-private partnerships (PPPs). These are aimed at joining 
effort to exploit better each partner’s areas of strengths. This type of mechanism are increasingly 
becoming effective means of conducting advanced research, commercializing new technologies, 
and deploying new products for the benefit of small scale resource-poor farmers, food insecure 
consumers and other marginalized groups in developing countries. 

 

 In recent decades there has been a significant increase in different types of international 
agricultural research associations at different levels and in new networks. Among other 
advantages, they aim to complement national agricultural research infrastructures and help 
capture technology spillovers across geographical and national boundaries, and in the case of the 
small countries can become significant resources towards lifting some of the diseconomies of 
scale limitations they confront. These types of institutional mechanisms are present in all regions 
and they represent a major actor in the current AR4D landscape and for any future improvement 
strategy. 

 

 Within this context the CGIAR plays a significant role as a key partner with contributions that 
probably go well beyond the small percentage of the global system it represents, particularly in 
their contribution to the “green revolution” and increased food security in the past. Its current 
attempt to realign its strategy to increased effectiveness in transforming research output into 
development outcomes and be more effective in their contributions to poverty reduction and 
environmental services is a positive process and so far has shown congruence with priorities and 
expectations as expressed from the different regions. However, to be fully successful and 
effective it will need to assure adequate levels of consultation with the other stakeholders in the 
design of its operational details. 

 

 OECD countries are also key actors in the AR4D effort not only as donors supporting a great 
variety of programs and specific projects and activities through out the world, but also as sources 
of relevant scientific knowledge and human resources capacity building. These efforts, however, 
are undertaken without any coordination, and, in many cases, are overlapping. Improved 
dialogue and coordination, as is been tried in SSA in recent years, could lead to a significant 
increase in resource use efficiency and greater impact.  

 

 This evolution is reflected in AR4D investments which have grown significantly over the last 
decades outpacing the growth rate of expenditures of the developed countries, clearly indicating 
that, at least in some countries, the potential of research as a key input for development 
objectives is receiving higher political attention and priority than before. This is clearly the case 
of the countries in the BRICs group and some other of the more advanced developing countries. 
Countries with the largest share of population and GDP in agriculture has the lowest share of 
GDP invested in agriculture, whereas industrialized countries with a small share of population 
and GDP in agriculture investment a far higher share of GDP in agriculture, research and their 
investments have continued to grow. The result is a far greater differentiation among NARS 
capacities and major implications for future investments in agricultural research. 

 

 There is also clear evidence of substantial and pervasive underinvestment. Research intensity 
rates are well below those of the developed countries, in contradiction between the nature of 
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the challenges the developing countries are confronting and the levels they are investing in those 
problem areas. Developing countries are much more dependent on agriculture in the fight 
against hunger and poverty than developed countries, still investments aimed at improving 
agricultural productivity and food security lag behind what they should be. 

 

 Government funded research accounts for more than 60% of all resources flowing into 
agricultural and natural resources research in all regions, with peaks of more than 90% in some 
countries, mostly in the case of Africa and some of the smaller countries in Central America and 
also in Asia. Private sector although important in some countries, is still a minor component of 
investments in the sector, a characteristic that brings great and instability to research systems, 
particularly in those with weak economies. 

 

 Human resources have improved in quantity and quality over time in almost all the countries and 
institutions, and, in many cases, the have become the base of formidable infrastructures, but 
financial resources have not kept pace with this transformation, pointing to an emergent 
problem in terms of (i) having the people to do the work needed but no resources to actually 
carry it out, and (ii) due to falling relative salaries, not been able to retain highly trained 
personnel, with the corresponding waste of efforts and investments. 

 

 On balance research undertaken remains traditionally-oriented, focusing on crop improvement, 
with little evidence that the emergent issues related to the environment and value-adding are 
been attended. Natural resources and post-harvest research, two indicators of the priority these 
issues are receiving, are relatively small proportions of continuing efforts. 
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Chapter 4: “Delivering” Research Outputs: Conditions for Adoption, Co-
Creation and Delivery of Knowledge and Technologies among Poor Farmers 

 
In a detailed analysis, “Secret of Gujarat’s Agrarian Miracle after 2000”, Shah et al (2009) 
demonstrate that (i) small farmer productivity and incomes can be increased in semi-arid areas ii) the 
multi sectoral package of policies, institutions and infrastructure needed to achieve productivity 
growth in a semi arid area, iii) the complex and sophisticated mix of enabling environment which 
occurs in some parts and not others of India and iv) collaboration between international and national 
research and operational institutions (in this case IMWI, IFPRI and the Water Institute of India) can 
demonstrate what works and why and help generate a national dialogue on improved policies and 
strategies. More such intersectoral good practices need to be achieved and applied research 
conducted on a routine basis to better understand ways to improve public policy in developing 
countries. Developing country policymakers and institutions need to play a leading role of the kind 
Government of Gujarat is reportedly doing in this part of Rajasthan. The purpose of this chapter is to 
illustrate the enabling “non-technology” factors required to achieve food security and poverty 
reduction. 

 
Secure Land Rights 
 
Secure predictable access to land is a key to sustainable intensification of production systems. The 
lack of secure land rights acts as a disincentive for small holders to invest in land improvement 
among other things by being a hindrance to obtain finance needed for intensification (Godfray et al, 
2010). 
 
A combination of factors has led to growing interest in land with agricultural or forest management 
potential: urbanization, infrastructure development, industrial investments, higher agricultural 
commodity prices, demand for bio-fuels, focus on various carbon sequestration schemes of Reduced 
Deforestation and Degradation (REDD). Numerous new investors are interested in large-scale 
acquisition of land with agricultural and forest management potential making poor farmers and 
forest dependent communities increasingly vulnerable to displacement by powerful interest groups. 
Interest in land is also posing governance challenges (World Bank, 2009; RRI, 2010).  
 
In the discussion of payments for environmental services the new climate mitigation programs such 
as REDD, the Forest Carbon Fund and the Bio carbon Fund, are attracting increasing attention from 
civil society groups to the potential risks of loss of rights of forest dependent communities. 

 
Where the political will and organizational infrastructure exist, definition and protection of land titles 
can be greatly accelerated by the application of modern information and communication 
technologies as in the Punjab. The task of providing adequate legal protection for land use is 
complicated in many countries by the existence of often overlapping formal and informal systems of 
land use and the process is intensely complicated.  

 
Many countries such as China, India and Brazil, are devising their own solutions to address issues of 
agricultural and forest land rights including policy reforms, the use of GIS and information technology 
for registering lands and incentives in the forms of payments for more sustainable land use. China 
has undertaken a major forest land reform similar to the one it adopted in the case of agricultural 
lands and is spending $50 billion by 2015 in support of payments for environmental services (Lele, 
2009; Xu and White, 2004). 

 
At the international level, in response to the growing and widespread interest for an international 
governance of land tenure instrument that can be adopted and implemented by developing 
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countries, the FAO’s International Land Coalition Secretariat (2010) is engaging civil society and 
expert groups in developing voluntary guidelines and practical guidance to states, civil society and 
the private sector on responsible governance of tenure. By setting out principles and internationally 
accepted standards for responsible practices, the guidelines will provide a framework and a point of 
reference that stakeholders can use when developing their own policies and activities in the land 
sector.  

 
In recognition of the interconnectedness of land acquisition and agro-enterprises, the World Bank 
has adopted a dual-pronged approach, namely: (i) dialogue with governments to define principles, 
provide guidance, and assess the magnitude of on-going trends through empirical research, and, (ii) 
definition of issues, best practices, decision tools, and codes of practice for governments and 
investors in land-extensive agriculture. The World Bank has also initiated a study to assess country-
level frameworks and a documentation of projects proposed or implemented in the last five years 
(World Bank, 2009). 
 
What the countries need most are transparent land records and a fair system of changing land access 
and land use scenarios that enables citizens of each country to make informed, equitable and fair 
decisions.  
 
Land under foreign control remains a relatively small proportion of total land areas in most cases but 
is increasing. Unlike foreign investments in traditional cash crops, the more recent investments are in 
food, feed and the more traditional horticultural exports, for example in East Africa, for example - 
but emphasizing various forms of joint ventures (Hallam, 2009). 
 

Major investors in current investment flows are the Gulf States but also China and Republic of Korea. 
While the main targets are in Africa there are also investments in Pakistan, Kazakhstan, Cambodia, 
and Brazil. Private sector, governments and sovereign wealth funds are all involved. Private  
sector investors often prefer investment or holding companies rather than agro-food specialists 
which means that the necessary expertise for managing complex large-scale agricultural investments 
needs to be acquired. More traditional FDI continues but the recent investments involving 
acquisition of land and actual production are against the trends in FDI more generally. There may be 
some signs of a shift away from Africa and a search for greater local involvement through joint 
ventures as with FDI in the past (Hallam, 2009). 
 

Revival of Extension 
 
After a period of neglect and considerable disinvestment, agricultural advisory services are showing 
welcome signs of returning to the international agricultural and development agenda and donors 
appear to be more receptive to the idea of supporting public extension (see Box 6). Agricultural 
advisory (extension) services are a vital element in the whole AR4D process. A range of market and 
non-market entities and agents provide critical services in support of improving farmers’ and other 
rural people’s welfare (Anderson, 2008; World Bank, 2008). Apart from their conventional function of 
providing or transferring knowledge for increasing productivity, these services are now increasingly 
being expected to fulfill a number of new functions, such as linking smallholder farmers to high-value 
and export markets, promoting environmental outcomes (such as watersheds, forests, irrigation 
water), supporting micro-credit groups, and coping with the effects of HIV/AIDS and other health 
challenges (Pretty, 2003; World Bank, 2008). Agricultural extension has significant public good 
attributes. There are an estimated half a billion official extension workers of various types and 
competencies worldwide, most publicly-funded and most still publicly-employed (Anderson, 2008). 
Yet there is a widespread perception, highlighted in the regional consultations, that agricultural 
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extension services as they existed in the past have collapsed and small farmers with too small a 
surplus to sell in the market have little or no access to agricultural extension. 
 
Changing the behavior of farmers through policy mechanisms is a challenging task for policy makers 
and delivery agents alike because it involves the attitudes, motivations and deepest values of farmers 
and not just economic rationality and policy coercion (Burton and Wilson, 2006; Hall and Pretty, 
2008). In the past, agricultural extension agents emphasized a close working relationship with 
farmers to ensure changes in the attitude and behavior of individuals and the efficient uptake of 
grant aid (Röling, 1985). These relationships with farmers were often characterized by mutual trust 
and respect developed through face-to-face meetings and farmer groups over lengthy periods of 
time. 
 
The agenda for pro-poor agricultural research has recently been expanded to include increasing 
production of staple crops; increasing productivity in less favored lands; helping smallholder farmers 
to diversify into higher-value products, including livestock products; increasing employment and 
income earning opportunities for landless and near landless workers in labor-surplus regions; and 
investing in agricultural technology that reduces the price of micro-nutrient rich foods. With such a 
wide ranging agenda, and where trade-offs are likely to be substantial, it is appropriate to consider 
alternative policies for poverty alleviation. Under these circumstances, Hazell and Haddad (2001) 
note that technology is only one instrument for helping the poor, and that indeed it is not always the 
most effective one. They argue further that its role must be seen within the broader context of rural 
development and grassroots development efforts (see the preceding section on land).  
 
Given the broader AR4D context and the challenges for innovative delivery, the old model that 
assumed a linear relationship between research, extension and farmers, with organized publicly 
funded science as the source of innovation, has proven to be grossly inadequate. This approach was 
essentially a supply-driven and top-down system, promoting agricultural messages that had been 
designed and developed by research scientists, with limited input from the technology-users 
themselves (farmers and other rural people). The conceptualization of the nature of agricultural 
technology development and transfer has advanced considerably in the last two decades, and it is 
now widely recognized that innovations derive from multiple stakeholders including farmers and 
CSOs. Innovation pathways, implementation and adaptation need good extensionists as well as good 
scientists. 
 
Alongside these changes, the revolution in information and communication technologies and 
information management systems is radically opening out access to external knowledge among even 
the poorest. The rate of growth of mobile phone technology is particularly striking. In 2009, mobile 
cellular penetration in developing countries passed the 50% level, reaching an estimated 57 per 100 
inhabitants more than doubling the rate of cellular phone penetration from only 23% in 2005, a 
giddying rate of progress (ITU, 2010). Together with the spread of internet access, this means in 
practice, agricultural information can be increasingly sourced from anywhere in the world, often 
already in a tailored form.  
 
What is missing are the innovation brokers, such as the M.S Swaminathan Research Foundation, who 
are both accessing external knowledge and developing some of their own, making it relevant and 
tailored to the needs of the community concerned (Lele, 2010) Such information interfaces with the 
specific needs of individual and community development requires much research investment to 
develop “Google for the Poor” which still separates dissemination of knowledge from its generation 
and under-invests in this area (Lele and Gandhi, 2009). 
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The new formats of extension operations depart from old public service models with their many 
deficiencies (such as weak public commitment, severe fiscal challenges, lack of accountability to 
farmers, lack of proper connections and relations between agricultural scientists and extensionists). 
They differ from traditional public service models by promoting institutional innovations and reforms 
and are often pluralistic. They promote the formation and participation of farmers’ organizations, 
decentralization, partnerships with NGOs (e.g. an approach followed by Uganda’s National 
Agricultural Advisory Services), and engagement with public-private partnerships (e.g. Ghana Grains 
Partnership).  
 
The appropriateness of the technology that emerges clearly depends on how the agendas of these 
different stakeholders are addressed. Farmer participation in technology development and 
participatory extension approaches have emerged as a response to such new thinking. New 
approaches such as Farmer Field Schools (FFS) and the Agricultural Knowledge and Information 
System (AKIS) have been developed that emphasized development of both social and human capital. 
Direct farm level links between researchers, extensionists and farmers are a pre-requisite for 
technology innovation and adaptation. 
 
The new approach to extension links farmers more effectively and responsively to domestic and 
international markets; thus enhancing crop diversification and combining technology transfer with 
other services relating to input and output markets. This approach also addresses poverty reduction 
and so ensures that agriculture is considered as part of a wider set of rural development process that 
includes enterprise development and non-farm employment. It includes capacity development in 
terms of strengthening innovation process, building linkages between farmers and other agencies, 
and institutional development to support the bargaining position of farmers (Sulaiman et al, 2006). 
While this approach has now been in the vogue emerging evidence suggests that it does not reach 
marginal farmers or women headed households (World Bank and IFPRI, 2010). 
 
Box 6. Summary of the value of interactive agricultural knowledge systems that engage research, extension and 
farmers 

1. The Transfer of Technology (ToT) model has been the most dominant model used in operational 
arrangements and in policy. However, the TOT model has not been the most effective in meeting a 
broader range of development goals that address the multiple functions and roles of farm enterprises 
and diverse agro ecosystems.  

2. Successful education and extension programs have built on local and traditional knowledge and 
innovation systems, often through participatory and experiential learning processes and multi-
organizational partnerships that integrate formal and informal agricultural knowledge systems.  

3. Investment in farmers and other rural actors’ learning and capacity to critically assess, define and 
engage in locally-directed development processes has yielded positive results. Modern ICTs are 
beginning to open up new and potentially powerful new opportunities for extending the reach and 
scope of educational and interactive learning. Extension and advisory services complement but do 
not substitute for rural education.  

4. Innovation is a multi-source process and always and necessarily involves a mix of stakeholders, 
organizations and types of knowledge systems. Innovative combinations of technology and 
knowledge generated by past and present arrangements and actors have led to more sustainable 
practices. These include for example, integrated pest management, precision farming, and local 
innovations in crop management (e.g., push-pull in Africa).  

5. Partnerships in agricultural and social science research and education offer potential to advance 
public interest science and increase its relevance to development goals. Industry, NGOs, social 
movements and farmer organizations have contributed useful innovations for food and agriculture.  

 

(McIntyre et al, 2009) 
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Civil Society Organizations 
 
Many different types of civil society organizations (CSOs) are playing an active role in the emergent 
AR4D agenda as active contributors to growth particularly when they have strong routes in the 
countries. 
 
Non-governmental organizations (NGOs) are voluntary, non-profit organizations providing a wide 
range of functions: 
 
i) Some are advocacy and campaign-oriented, and rely on memberships to pay; 
ii) Some undertake projects on the ground, and obtain a mix of income from governments, 

donor agencies and the public; 
iii) Some have narrow mandates, and some very broad-based; 

Some are farmer based and others have limited presence or knowledge of conditions on the 
ground. 

iv) Some are solely based in the North; some solely in the South. 
v) Some in the North have presence in the South either as full fledged entities or through 

projects. 
 
Civil Society Organizations vary greatly in their origin, financial and human resources, their impact on 
poverty and environmental outcomes and the likely sustainability of their outcomes beyond the 
presence of the activities they conduct. Some of the largest NGOs in the North have huge resources 
and weak on-the-ground presence. Most of those in developing countries operate on very small 
budgets. They vary considerably in their influence and effectiveness. Some of the largest civil society 
organizations with huge demonstrated impacts on the lives of the poor are in Asia (Box 7). 
 
Box 7. Civil Society Organizations in South Asia 

The Largest Civil Society Organizations originating in national social movements are in Asia. In 
South Asia their impact and influence is both national and increasingly worldwide. The countries of 
Southern Asia provide multiple civil societies ‘success stories’ that have inspired development both 
within their national borders and around the world. India’s Amul began as a small-scale dairy program 
in the 1940s; it has now become a billion dollar brand name that has benefitted the 2.8 million Indian 
farmers involved in its cooperatives. The ‘Amul model’ is now being emulated in other Asian 
countries, as well as Africa and Latin America (Amul, 2001). The Self-Employed Women’s Association 
(SEWA), also in India, was formed as a trade union to protect female garment workers. Since its 
inception, SEWA has expanded its portfolio and now offers a variety of banking, legal, healthcare, and 
childcare services to its 950,000 members (SEWA, 2009). Bangladesh’s BRAC started as an almost 
entirely donor funded, small-scale relief and rehabilitation project; today it is one of the largest 
Southern development organizations, reaching over 100 million people in 10 countries (BRAC, 2010). 
In the area of microcredit, Bangladesh’s Grameen Bank revolutionized financial services for the poor. 
Currently, the total number of borrowers is estimated to be almost 8 million, 97% of whom are 
women. The Grameen model has been a catalyst for micro finance development in developed and 
developing countries alike (Grameen Bank, 2010).  
 
In South-East Asia, the Indonesian Forum for the Environment (known as WALHI) is the country’s 
largest and oldest environmental advocacy NGO. Founded in 1980, it unites more than 450 
environmentally focused groups throughout the country and works on issues ranging from 
biodiversity conservation to indigenous rights (FOEI, 2010). Originally a small-scale movement to 
assist the rural poor, the Philippine Rural Reconstruction Movement (PRRM) has been a major 
contributor to sustainable rural development for over 50 years (PRRM, 2009). Its integrated, fourfold 
program of education, livelihood, health, and self-governance has inspired the formation of similar 
national movements in Colombia, Guatemala, Ghana, India and Thailand. 
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They provide a range of services (e.g. medical, agricultural) to disadvantaged communities including 
particularly to women. Some conduct advocacy on environmental or rights issues. Some are 
operational and active in humanitarian relief operations and/or development action. Some combine 
operations with advocacy. NGOs often act as service-providers in development programmers and are 
the category of civil society organizations with most presence in UN and international policy forums. 
 
People’s organizations (POs) are established by and represent sectors of the population such as 
small farmers, artisanal fisherfolk, and slum dwellers. This basic characteristic makes them different 
from NGOs. POs take a wide variety of forms and exist at various levels. 
i) Farmer’s Organizations of large, medium and small farmers are some of the most active in 

rural areas of Latin America, Africa and Asia. 
ii) Community-based organizations (CBOs) mobilize and represent grassroots populations in 

both rural and urban areas and directly address their immediate concerns. Examples include 
neighborhood associations, water-users groups, forest management groups, rural women’s 
credit associations, irrigation associations, catchment management groups. Over the past 
decade they have increasingly become widespread partners of development assistance 
programs at the local level. Some 450,000 such groups have been formed since the early 
1990s (Pretty, 2003). 

iii) People’s organization platforms structured above the local community level have been built 
up by marginalized sectors of the population, over the past decade in particular, in order to 
defend members’ interests in policy discussions and program negotiations at national, 
regional and global levels. These platforms are not yet sufficiently recognized and engaged by 
the AR4D system in country programs and projects and in global forums.  

 
Indigenous peoples (IPs) are distinct and diverse peoples and nations that seek cultural survival and 
wellbeing through the exercise of their human rights and collective rights, including their right of self-
determination, their right to development, and their rights to the lands, territories and natural 
resources they have traditionally occupied and used.  
 
People’s movements (PMs) is the term used as an overarching category to include people’s 
organizations and people organized primarily to defend political and cultural identity and rights.  
 
It is clear that for effective AR4D, public and private actors need to act together. For smallholder 
farmers, in particular, structural issues stand in the way of further progress. Investment in research 
and innovation must be accompanied by similar investment in infrastructure, training, extension 
services and other aspects of the value chain to ensure farmers can access innovations put them to 
use and reap their benefits. The partnerships need to be “multi-directional”, including that of 
capacity strengthening: both parties have something to give and something to receive. Both parties 
are mutually accountable for maintaining their commitments. 
 
International NGOs are playing a major role in AR4D through (i) helping set the development agenda 
in donor countries and carrying it through aid and trade policies, (ii) shaping research and 
development strategies of international organizations and through them of developing countries, (iii) 
bringing in new perspectives to research and development, (iv) enhancing recognition of research 
partners in understanding needs of the poor and the environment and meeting public accountability 
and transparency, (iv) playing a bridging role in agricultural knowledge dissemination, (v) mobilizing 
local CSOs in the regions and influence practice. 
 
However, increasing the investment and partnerships in agricultural research alone is not sufficient. 
The past decades have seen significant developments not just in technologies and products, but also 
in the knowledge itself, such as best practices in crop management. All farmers do not have access to 
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these developments and innovations, which points to the need to focus on obstacles to adoption and 
diffusion, an area of agriculture and rural development that has received far too little attention. For 
agricultural research to truly impact farmers and contribute to the achievement of the MDGs, 
research must be considered in the broader context of the value chains in which farmers operate and 
are part of concerted policies. Farmers need access not only to inputs, technology and knowledge; 
but to transport and finance so that they are effectively able to break the subsistence cycle. Issues 
around access to training, storage and transport infrastructure or markets are equally important and 
must be part of the strategy in which agricultural research fits. 
 

Policy Environment and Policy Capacity  
 
The rapidly changed global and local environments for agriculture and rural sectors of developing 
countries call for ability of each developing country to respond to global integration, the severe 
effects of climate change on resource poor populations and its increasing cross-sectoral and cross-
border interactions in a way suited to their own circumstances. The financial crisis also has 
highlighted the importance of balance between the roles of governments and markets, between 
those of the public and the private sectors and civil society, the roles of international and national 
actors in ensuring security of their own populations. This report has also shown that the 
microeconomic foundations on which the facades of macro-economic scenarios of poverty and food 
security are built are weak, particularly in terms of the interactions between poverty and food 
security and with a variety of natural resources, socio-cultural and external factors. 
 
The External Review of the International Food Policy Research noted the same ambiguity highlighted 
in this report namely of research that is aimed at reducing poverty generally and that which is 
directly relevant to food security. When it comes to priority setting at the international level and  
capacity building at the national level this distinction is important. For the principles of subsidiarity in 
agricultural research whether scientific or policy research means that the CGIAR's policy research 
that is aimed at reducing poverty has to be directly relevant to food security (Science Council, 2005). 
The IFPRI Panel endorsed the principle of going beyond agriculture and food security narrowly 
defined; however, stressed that IFPRI should focus on areas it is best suited to address, and not 
extend itself too far. Developing country governments on the other hand have responsibility for 
reducing poverty in their own countries and use a variety of instruments other than agricultural 
research to address these issues. They need to build the long overdue need for capacity for research 
on poverty with the help of the international community, while leaving international research on 
food security to international centres of the CGIAR. 
 
Box 8. Examples of Outstanding National Research Capacity 

The Center for Chinese Agricultural Policy (CCAP) was established in 1995 as a member of the Chinese Academy 
of Sciences. In its short history, CCAP has demonstrated through its work with a host of other international 
organizations that it can contribute unique and valuable research to policy debates both inside and outside of 
China; it is now moving into policy capacity building in South East Asia and Sub-Saharan Africa. China is 
attracting its best most qualified nationals from abroad in large numbers in a way few countries are doing 
systematically (CCAP, 2008). 
 
Based in Kenya, the African Economic Research Consortium (AERC) is dedicated to strengthening sub-Saharan 
capacity for conducting independent, rigorous inquiry into problems pertinent to the management of 
economies in sub-Saharan Africa. Its dual focus on training and research allows it to nurture the development 
of local expertise and contribute to African academic and policy communities. Africa needs more such quality 
institutions (AERC, 2010). 
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Rural Infrastructure: Roads, Electricity, IT and Water  
 
There are marked regional differences in the capacity of agriculture to generate incomes and reduce 
poverty. The available capital stock per worker is an important explanation of inter-regional 
differences in performance. A farmer in Latin America has on average 10 times more capital available 
than his colleague in sub-Saharan Africa (Schmidhuber et al, 2009). A large range of tools and 
equipment make agriculture in Latin America much more productive than in Africa, including more 
and better mechanization, tractors, tillers and combines, irrigation, storage and processing plants,  
and other elements of an efficient downstream sector. Moreover, Latin American farmers have 
multiples of support capital in better infrastructure, research institutions, available roads, or 
electricity. Rural roads per hectare for instance amount to 0.017 km in Latin America compared to 
0.007 km, i.e. less than half that distance in sub-Saharan Africa. Likewise, rural electricity supplies per 
worker are 50 times higher in Latin America compared to sub-Saharan Africa. The poverty reduction 
potential in the projected revenue/capital stock trajectory in sub-Saharan Africa would thus be 
limited unless there is substantial investment in the rural sector in Africa. Some analysts suggests 
that to meet FAO’s 2050 projections annual investments of about US$210 billion gross and US$83 
billion net (after allowing for depreciation of the existing capital stock) would be needed in 
developing countries in 2009 dollars (Schmidhuber et al, 2009), and declining over time due to 
increased efficiency in agriculture and decelerating demand for food combined with some 
substitution of capital for labor. 
 
This includes investments in primary agriculture as well by downstream needs (processing, 
transportation, storage, etc.). Within primary agriculture, mechanization accounts for the single 
biggest investment item (25%) followed by expansion and improvement of irrigation (nearly 20 
percent). This analysis also poses questions as to what alternative income sources could be tapped in 
countries with low investment in agriculture. Emerging options include new opportunities that arise 
from higher energy prices and a production of bioenergy feedstocks; income opportunities from the 
provision of environmental services; or a greater export orientation of production. All three growth 
options call for a know-how and a relatively more capital-intensive form of agriculture and thus run 
counter to the factor endowment that currently characterizes Africa's smallholder structure. One 
option to overcome these constraints would be through increased investments in resource-pooling 
institutions. 
 

Financial Institutions  
 
Since the old style directed and often subsidized agricultural credit came into disrepute for having 
been captured by the rural elite and threatening viability of often government-owned financial 
institutions, international donors largely exited from agricultural finance at around the same time 
that they reduced investments in support to food and agriculture. There has however been an 
explosion of innovation in micro finance with an active role by the civil society and supported by 
international assistance. This not only includes the leadership of the likes of Yunus and Abed in 
Bangladesh and Kurian in India (Box 7 previous section), who created innovative development 
programs to reach women's groups and productive investments in farming and dairying in South 
Asia: many such innovative schemes have emerged in Indonesia, Thailand, Philippines, and parts of 
Latin America. Some sprung up with the support of external donors such as USAID and IFAD in small 
scale private enterprise and by Peace Corps volunteers, but governments of developing countries 
have also encouraged presence of formal financial institutions into rural areas as a way of expanding 
the access of finance to rural households. 
 

Concurrently saving and investment rates in all developing countries have increased and are 
increasingly being integrated with financial markets. Thus saving accounts are being linked to 



Final Draft  

69   

payments in the national rural employment schemes in India directed at the poorest households 
involving an annual expenditure of nearly $600 million or one percent of GDP. The popular 
conditional and unconditional cash transfer programs are similarly being connected to smart cards 
and the banking industry. 
 

The use of new information technology in the form of hand held devices and cell phones combined 
with greater focus on increasing women's access to finance, and on agro-based and other small scale 
enterprises has provided ample opportunity for innovation including in ensuring financial viability  
of the new programs. 
 

Many of these schemes however have not yet penetrated to the rural poor in a way they should for 
lack of collateral in the form of land or other assets. Some recent literature is expressing concern that 
the "silver bullet" of micro-finance may worsen the human rights environment for  
women instead of empowering them, unless women's intra-household, social, economic, political 
situation is better understood (Krain and Bremer, 2009). This has important implications for lending 
policies, and power and scope of micro-lending together with other investments needed to improve 
the situation of the poor. 
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Chapter 5: Partnerships 
 

 
Dependence on agriculture of a large number of the poor (to mean crops, livestock, fisheries, 
forestry, fruits, vegetables among others), even if only a part of the livelihood diversification 
strategies the poor use to survive, means that effective pro-poor, pro-women and pro-environmental 
systems for agricultural knowledge and technology generation and systems of delivery and 
knowledge sharing in multiple directions are now essential. They are needed on a large scale for the 
development of whole societies and indeed for more inclusive and sustainable global development.  
 
These changes must occur starting at the local, national and regional levels with external actors 
playing a facilitative role. External efforts can neither substitute for nor replace the complex and 
routine strategizing, planning, implementing, and problem-solving and learning needed on multiple 
fronts which only national institutions and actors can and must do. Thus local, national and regional 
entities can and must take the lead with the first and successive GCARDS (Global Conference on 
Research for Development) facilitate their process. 
 
A. GCARD Regional Consultation Priorities, CGIAR’s Strategic Results Framework (SRF), and Mega 
Programs (MPs)  
 
The GCARD 2010 consultations were designed to obtain regional stakeholder inputs into the regional 
and CGIAR priorities, and to ensure that the formalistic analytical approach used in the CGIAR’s 
Strategic Framework and the process of identification of the CGIAR’s Mega Programs were effectively 
linked with the GCARD process as complementary approaches. The global authors’ team was asked 
to synthesize findings of the regional consultations and to assess the degree of alignment and ground 
truthing of the CGIAR’s new Strategy and Results Framework (SRF) and the Mega-Programs, both in 
substance and processes, with the needs and expectations of the partners in developing countries. 
 
The first ever global consultation process undertaken over nearly a year in all major developing 
regions of the world for GCARD was led by regional organization. Regional research fora APAARI 
(Asia-Pacific), FORAGRO (Latin America and Caribbean), FARA (Sub-Saharan Africa), AARINENA (W 
Asia and N Africa), CACAARI (Central Asia and Caucasus), and EFARD (Europe) each have established 
networks and priorities that emerge from and focus on sub-regional concerns within regions. China 
and other Emerging Economies likewise contributed their priorities. The “Stakeholder Consultations” 
were a multi-phased process that consisted of Regional Reviews (conducted by expert consultants), 
Electronic Consultations (or E-Consultations) and Face-to-face Dialogues, organized by the regional 
research fora (as reviewed in Chapter 3). The outputs of these activities were then summarized in 
Regional Synthesis Reports. While the sequencing of the various events did not proceed as originally 
intended, in total the Regional Consultations drew upon the thoughts and opinions of over 2,000 
participants and stakeholders.  
 
More inclusive than ever before, but understandably by no means perfect, the regional consultations 
involved 2000+ stakeholders. Products from these consultations and comments on the GAT’s DRAFT 
paper from some of the regional agricultural research organizations cite a number of positive 
examples of regional cooperation including on .e.g. conservation agriculture, hybrid rice, single cross 
maize hybrids in Asia. But these are too numerous to report here. The reader is directed to the 
regional reports. 
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This report has attempted to distill the themes as laid out by the Regional Consultations 12, but the 
reporting here by necessity can not be comprehensive. The regions vary greatly in terms of natural 
resources, cultures, politics, and economic and production structures – and therefore it is not easy to 
summarize their priorities. A summary of the regional priorities, as drawn from the Regional 
Synthesis and Regional Review documents, is shown in Table 4. More information on the Regional 
Consultation reports and activities is on the GFAR website. What deserves mention is that there is 
potential for high level of convergence of priorities and issues revealed in the GAT analysis of the 
Regional Consultations.  
 
As can be expected, each region attributed varying levels of importance to the above priorities - for 
example, the WANA Synthesis Report placed water issues front and center (El-Habbab and Smets, 
2010) while the sub-Saharan Africa Review emphasized investments in institutions to enhance 
agricultural potential (Mokwunye, 2009). Yinlong et al (2009) stated that for many decades China has 
given top priority to grain crops, and "substantially over-invested in forestry research but 
underinvested in the livestock and fisheries sectors", a shift to more investment in livestock  
and fishery research, being particularly important as the major sources of future growth. The 
following list contains additional priorities that were raised, but that did not appear consistently 
throughout the Regional Consultations – they are included here to encourage discussion and to 
highlight further issues.  
 

 Gender, and the role of women in agriculture and in AR4D;  

 Reinvention of extension services, with better linkages to education institutions and civil 
societies organizations;  

 Food safety, pandemics, pests, and the spread of trans-boundary diseases;  

 Biofuels and their relationship with food security; 

 Regional research networks and alliances;  

 Post-harvest management and agro-processing systems;  

 Establishment and protection of land tenure rights, especially in the face of “land grabs”; 

 Infrastructure development and additional support to domestic and regional trade in food.  
 
 The consultations also stress that the developing world’s agricultural research systems are currently 
not sufficiently developmentally oriented. The research organizations have not been good at 
integrating the needs and priorities of the poor in the work of the researchers. Farmers have 
difficulty accessing new technologies and innovations and they lack organized networks. There is 
disconnecting between research and extension systems as well as between researchers and policy 
makers. Many research systems are under-resourced, and even those few that are well endowed, are 
not connected enough with the broader processes of development. These communications also 
stress that a change is needed in the incentive structures in the national and international research 
community to deliver impacts on the poor. They stress that the systems need to be more 
accountable to their (future?) beneficiaries rather than sit on the laurels of scientific achievements 
alone. They note that, currently there are no incentives for the national and international research 
systems to work more closely with policy makers, with grass-root organizations, or to invest in 
coordination, knowledge management and communication. Their constituent institutions often have 
insufficient connection with, and accountability to, their desired beneficiaries. Thus these 
consultations results, if they are widely subscribed to by all regions, have served as an important 
partial diagnostic needed to transform the current fragmented agricultural research system for 
development into a more cohesive one. 

                                                 
12

 The reader should note that where the text refers to “Regional Consultations” it is referring to the entire process and 
outputs of the GCARD Regional Consultation process, including the Expert Regional Review Reports, the Face-2-Face 
Workshops, the E-Consultations, and the Regional Synthesis Reports. The GAT has reviewed the outputs of these activities 
as they have become available.  
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Table 4. GAT Summary of Regional Priorities, as discussed in the Regional Review Reports and the Regional 
Synthesis Reports 

13
 

Asia Pacific 

Priority Research Areas in South Asia 

 Commodity-based 
o Rice, wheat, local staple cereals, pulses, livestock, horticulture and fisheries 

 Overarching non-commodity-based 
o Climate change management, 
o Natural Resource Management (NRM), 
o Socio-economics, policy and value chain management, 
o Germplasm conservation and improvement, 
o Post-harvest management, agro-processing and value addition, 
o Quality improvement and safety, and 
o Rural non-farm employment and income generation. 

 
Priority Research Areas in Southeast Asia 

 Commodity-based 
o Rice, vegetables, fruits and aquaculture 

 Cross-Sectoral Priorities 
o Enhanced productivity and sustainability for food and nutritional security and poverty alleviation 
o Increased resilience against climate change, extreme meteorological aberrations and market 

volatility 
o Value chain management and prevention of post-harvest losses 
o Genetic improvement, management of biotic and abiotic stresses 
o Enhanced accessibility of research outcomes on part of small and resource-poor farmers 

 
Priority Research Areas in The Pacific 

 Value-adding (inclusive) for niche markets (domestic and export) to be considered within a value chain 
approach, and alleviation of NCDs; 

 Crop improvement to support value-adding and climate change and also for nutritional security; 

 Climate change management through mitigation and adaptation (modeling lacking); 

 Bio-security and trade facilitation – market access and farmer-market linkage; and 

 Sustaining livelihoods in atolls. 
 
Priority AR4D in Asia-Pacific as a Whole 

 Productivity enhancement, increased input use efficiency and competitiveness, and informed 
diversification 

 Integrated farm and natural resources (land, water, agrobiodiversity) management and enhanced 
sustainability 

 Bridging wide yield gaps through revamping extension and services support, strengthening maintenance 
research, harnessing new technologies, enriching knowledge and communication domains and building 
human capital 

 Resilience to climate change and natural disasters through developing adaptation and mitigation measures 
and restoring the balance of crop-tree-livestock-water-land cycles 

 Resilience to volatile markets and abnormal economic shifts 

 Value chain development – aligning farmers along the chain, prevention of post-harvest losses, value 
addition and quality enhancement, 

 Socio-economic research for developing informed policies and decision-making and rendering AR4D 
accessible. 

 Enhanced employment and income security through integrated on-farm – off-farm and nonfarm 
employment 

                                                 
13 Sources: Singh, 2010; Beniwal, 2009; Richards and Chartier, 2009; Carriquiry, 2009; Mokwunye, 2009; El-Habbab and 
Smets, 2010. 

 



Final Draft  

73   

Central Asia and the Caucasus 

 
Based on the review of different reports, the following six major challenges for ARD have been identified for 
the CAC region (Beniwal, 2009: 2):  
 

 Food security 

 Improving the declining living standards and improving livelihoods 

 Protecting the environment 

 Achieving structural reforms 

 Meeting the special challenges (both existing and future) 

 Strengthening national agricultural research systems 
 
These challenges have been further disaggregated in the following 18 “key issues”:  
 

 Key Issue 1: Provide effective financing of agriculture and farms to support newly-emerged small-scale 
farmers and dekhon (rural household farming/kitchen farming/mini-farming) in the region 

 Key Issue 2: Enhance the sustainable productivity of agriculture in the irrigated or rainfed/lessfavored or 
“lagging” areas while protecting the natural resource-base 

 Key Issue 3: Need to explore the full potential of livestock sector in the region 

 Key Issue 4: Need to pay a much greater and special attention to horticulture sub-sector 

 Key Issue 5: Need to emphasize on research on fisheries and aquatic production systems 

 Key Issue 6: Need to pay attention to trans-boundary animal and plant diseases and pests  

 Key Issue 7: Need to develop and manufacture machinery for use by small-scale farmers 

 Key Issue 8: Study and analyze the declining living standards and livelihoods in rural areas and develop 
opportunities for household income generation 

 Key Issue 9: Improving the livelihoods of small-scale subsistence farmers in the mountains of CAC region 

 Key Issue 10: Organize and promoting the role of rural women in agriculture, and agricultural research and 
development 

 Key Issue 11. Enhancing efforts on protecting the precious land and water resources 

 Key Issue 12: Protect the much useful forests from degradation and embark upon afforestation and agro-
forestry programs/campaigns 

 Key Issue 13: Enhance efforts on protecting precious vast natural biodiversity present in the Region 

 Key Issue 14: Developing legal frameworks for land tenure, access and property rights 

 Key Issue 15: Improve the structures for irrigation to make irrigated agriculture to improve efficiency of the 
irrigated agriculture 

 Key Issue 16: Aligning agriculture research and development to meet the challenges of global warming, i.e. 
adaptation to and mitigation of climate change 

 Key Issue 17: Need to address the issues that relate to Aral Sea problem considering its great importance 
and serious implications in environment and agriculture 

 Key Issue 18: Need to address the issue of desertification. 
 

Europe 

In addition to the overarching need to focus research on poverty reduction, the following six issues were 
identified as priorities (Richards and Chartier, 2009: 5): 
 

 Climate change – forecasting, alleviating, coping, mitigating 

 Growing pressure on environment and natural resources due to growing population, 

 Energy security – food or energy dilemma, Biofuels, energy efficiency, alternative sources, low input 
systems, more energy efficient agricultural systems, relevance to the poor 

 Increasing demand for food and change in consumption and dietary patterns 

 Plant & animal diseases; forecasting and coping with pandemics 

 Globalisation – ensuring the poor are not disadvantaged 
 
“Perhaps the most important message from the consultation in Europe is the urgent need to start initiatives on 
improving agricultural research for poverty reduction in eastern Europe. It appears that the incidence and 



Final Draft  

74   

prevalence of relative and absolute poverty in Europe are on the increase – particularly in rural locations and 
city slums.” (Richards and Chartier, 2009: 7). 
 

Latin America and the Caribbean 

The regional review (Carriquiry, 2009) identified 5 "key factors" as regional priorities:  

 Increasing production and productivity, 

 Diversifying and differentiating agricultural products and services,  

 Increasing quality and food safety, 

 Facing the challenges of climate change, 

 Conservation and sustainable management of natural resources (extension of the “border within the 
border "), 

 Developing the agro-energy issue and g) promoting institutional innovations. 
 
On the basis of these “key issues”, the e-consultation and the F2F meeting has put forward the following 
priority areas for the region.

14
  

 
Increases in production and productivity (focus on): 

 Renewed efforts on traditional crops-wheat, maize, rice, beans, potatoes, cassava, among others – having 
a high participation in the global food supply, as well as progressing on species underserved, particularly in 
tropical areas and sectors of small scale and family agriculture, and  

 Better utilization of existing productive land within the current agricultural frontier, so as to not only 
contribute to increased production , but also contribute to the protection of fragile ecosystems - 
particularly tropical forests 

 
Addressing the challenges of climate change (need for adaptive responses to):  

 Reduce vulnerability to short-term climatic events (year to year) through:  
o genetic improvements for enhanced crop adaptation to highly variable conditions,  
o development of early warning and early response systems,  
o generation of studies and information to improve risk management, and  

 Medium-term effects through the development of more information about which will be the changes in 
the agro-ecological and productive scenarios (migration of pests and crops, prospective studies of changes 
in forms of production) as the basis for development of sectorial policies was identified.  

 
Diversification and differentiation of agricultural products and services (In this area research should focus 
on): 

 The development of technologies and innovations aimed at exploiting market “niches”,  

 The recovery of species and varieties, now little used or used only by small farmers in local markets, 

 The development of quality labels for small-scale agriculture as a source to support income generation and 
its better social sustainability. 

 
Food Safety & Quality (Research in food security should be aim at): 

 Ensuring sustained increases in staple food production, particularly those who depend on low-income 
sectors of the population,  

 Reduce losses due to the incidence of pests and post harvest handling 

 Improving access to food for rural households through diversification of their sources of income for better 
utilization of productive resources at their disposal. 

 As for food quality, (efforts) should be targeted a higher value-added food and ensuring their health and 
safety through the development of practices and monitoring and control standards allowing to establish 
sanitary equivalence between the domestic and export markets. 
 

Development of agro-energy (To ensure the benefits of agro-energy to both the region and the global 
environment, research should be focused on):  

                                                 
14

 The priorities listed are extracted from Table 1 in Carriquiri 2009, the editing has not modified the verbal presentations of 
the priority topics, but for clarity of presentation the columns referring to “Bottlenecks to resolve…” and “Institutional 
mechanisms and partnerships….” are excluded.  
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 Identification and technological development of new sources of raw materials that are not competitive 
with food production,  

 Progress in developing technologies for second and third generation and the use of lignocellulosic 
materials, and  

 Integrated production models which can incorporate a small-scale agriculture to agro-energy production, 
and integrate these new schemes in local development strategies. 

 
Conservation and sustainable management of natural resources (Research focused on):  

 The development of technologies to optimize the use of water and soil resources, including both specific 
issues such as the development of good practices,  

 Expanding the use of environmentally friendly practices such as the integrated management of pests and 
nutrients,  

 Progressing in the sustainable use and conservation of biodiversity, including everything related to in-situ 
conservation, complemented by ex-situ, genetic improvement and strengthening of seed systems, and  

 Providing a scientific basis for production with an agro-ecological approach 
 

Promotion of institutional innovations (Generating knowledge and promoting institutional innovation 
processes to): 

 Facilitate the integration of STI policies, agriculture, socio-economic and other, and concentrate on the 
promotion of innovation (rather than generation and dissemination), 

 Ensure the sustainable development capacity in new areas of knowledge and technologies,  

 Considering the inclusion of family agriculture or small scale innovation systems, 

 Facilitate the development and operation of national and international networks, and other collective 
arrangements for R & D aimed at innovation, and  

 Provide for the strengthening of local, national and regional technological innovation, and their new 
interaction with the various existing international schemes, in general, and the CGIAR, in particular. 

 

Sub-Saharan Africa 

 
ARD priority themes for Africa and the priority areas for engagement with international partners 
include(priority areas for engagement are bulleted):  
the CGIAR 
Risk and vulnerability: 
African ARD should enable smallholder producers to become better prepared to respond to effects of climate 
change and other global crises (e.g. financial, trade, food, diseases and energy) 

 Strengthening of African human and institutional capacities to assess risks and to develop mitigation and 
adaptation measures (early warning, response and recovery) 

 Sharing relevant information, technology, lessons and experiences 

 Realignment of investments to increase funding for interventions aimed at mitigating risk and vulnerability. 
 
Institutional and Policy dialogue: 
Testing and up scaling institutional and policy arrangements that promote agricultural innovation across entire 
value chains. 

 Strengthening of human and institutional capacities for policy analysis, evidence based advocacy and 
innovation systems approaches 

 Fair trade policies, e.g. removal of barriers to Africa’s agricultural products 

 Alignment of investments in rural development to agricultural priorities, e.g. transportation and water 
infrastructure 

 
Information, knowledge and innovation 
Support to generation of knowledge through science and technology; building on indigenous knowledge and 
use of success stories for scaling up good practices. 

 Strengthening Africa’s capacity for generation, dissemination and use of agricultural knowledge and 
knowledge management tools e.g. ICT and knowledge banks 

 Supporting the exchange of innovations between Africa and the rest of the world 

 Strengthening intellectual property rights regimes for ARD 
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Coordination, partnership and networking 
Strengthening institutional frameworks for harmonizing ARD priorities and their implementation at national, 
sub regional, continental and global levels 

 Aligning interventions and support to existing frameworks notably CAADP, FAAP and national compacts 

 Supporting platforms for inter‐regional cooperation (south‐south and north‐south) 
 
Land and water management 
Priority issues concerning management of common property resources, policies to support investment in 
sustainable land and water use. Policies to protect tenure rights of smallholders in the face of “land grabs” 

 Strengthening the human and institutional capacities to address land and water management issues (soil 
fertility management, land degradation, forest management, land tenure and water rights). This includes 
sharing relevant technologies. 

 Formulation and enforcement of international conventions and protocols on land and water management 
 
Monitoring and Impact Assessment 
There is need for easy‐to‐understand methodologies for measuring success and funding arrangements that 
allow impact assessment and lesson learning. 

 Strengthening capacity for monitoring, evaluation and impact assessment for using the resulting 
information to enhance impact 

 Developing and applying appropriate methodologies for assessing impact areas for Africa’s engagement 
with the CGIAR 

Food security 
Access to technologies that increase productivity, increase in market access and making it possible for 
producers to cope with uncertain weather conditions given the increasing rural and urban populations in Africa 

 Strengthening capacity for development and up‐scaling of technologies, policies, markets for increasing 
food productivity, reducing post harvest losses and increasing food quality (nutrition). 

 Increasing investment in infrastructure and support for policy regimes that promote domestic and regional 
trade in food  

 

West Asia and North Africa 

Basic priority themes and issues were identified by the regional review (August 2009), and they include. 
 
Food security 

 Need for research on the comparative and competitive advantage of regional products 

 Need for effective financing of agriculture to support small-scale farmers in the region 

 Enhance the sustainable productivity of agriculture in irrigated and rain fed areas, which “lagging behind” 
in terms of productivity, while protecting the natural resource-base 

 Need to explore the full potential of the livestock sector in the region 

 Need to emphasize research on fisheries and aquatic production systems 

 Need to pay attention to trans boundary animal and plant diseases and pests 
 
Improvement of the livelihoods of farmers (poverty reduction) 

 Analyze the declining living standards in rural areas and develop opportunities for household income 
generation 

 Organize and promoting the role of rural women in agriculture, and agricultural research for development 
 
Protection of the Environment 

 Enhancing efforts on protecting land and water resources 

 Protecting forests and rangeland from degradation 

 Enhance efforts on protecting the natural biodiversity in the region 
 
Meeting the special challenges of climate change 

 Align agriculture research and development to meet the challenges of global warming. 

 Need to address the issue of desertification 
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Technology, information, knowledge and innovations 

 Enhance investment in and strengthen agricultural research, innovation, extension and education systems, 
related institutions and research processes 

 Revitalize, strengthen and reorient agricultural extension system 

 Improve quality of agricultural education and employability of agricultural graduates and increase 
availability of appropriately trained human resources at different levels 

 
Market and marketing 

 Effectively link small and marginal farmers with markets, including the fast emerging large (multi-national) 
retailers and super markets 

 Benefit small farmers and protect consumer from food price rise and fluctuation 
 
Energy 

 Develop bio-fuels as a complement to fossil fuel, but not at the cost of food security 

 Enhance energy security compatible with economics and ecology.  
 
The e-consultation confirmed the key researchable issues as summarized above and, at the same time, 
however, new issues were also identified. Among them: 
 

 Poor linkages between research, extension and farming communities 

 Improving and adopting innovative ways of knowledge sharing 

 Implications of water scarcity and its impact on regional food security 

 Adopting a strategic approach towards agricultural research 

 Better integrating policy and institutional issues in research programs (El-Habbab and Smets, 2010: 8)  
 

 
Both the regional consultation process and the CGIAR research priority setting processes have had 
limitations. Some limitations are inherent to the task of priority setting itself no matter at what level 
it is undertaken. These pertain specifically to each set of entities, the regional processes and the 
CGIAR processes. Each is discussed separately and illustrates the complexity and the magnitude of 
the task ahead. 
 
Furthermore the process of alignment has worked less perfectly than was originally intended. 
Nevertheless, substantial progress has been made. Overall GAT has reached several major 
conclusions: 
 
1. There is considerable scope for convergence between the broad regional priorities and the broad 

scope of CGIAR priorities as were available from both sides to GAT. 
2. Regional and national organizations are enthusiastic about proceeding with the implementation 

of their priorities as soon as possible, are keen to take leadership as they rightly should and are 
looking for external support in financing, management practices and incentive systems among 
others which GCARD processes should be set to provide. 

3. Clearly all future work on the translation of these priorities and partnerships will come from the 
regions and their constituent members as the leaders as appropriate and one would not expect 
GFAR to have an operational role in these regional matters except to help build capacities of the 
regions and countries, foster knowledge and learning and thereby improve standards and norms, 
and help with resource mobilization for partnerships. 

4. The last two year’s experience since the CGIAR asked GFAR to undertake a regional consultation 
process and initiated one of its own. This also offers important lessons for how to develop 
effective partnerships to achieve accelerated impacts on poverty and environmental 
sustainability.  

5. More systematic approaches, continuity and predictability of the processes will need to be 
accompanied by strategic leadership and professional inputs to achieve success. 
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6. It will require criteria and milestones to be monitored independently going beyond this first 
GCARD. Indeed, GCARD 1 is the first stage of the road map in a long-term endeavour to achieve 
meaningful alignment.  

 
The challenge increases because are no universally accepted standards, norms and methodologies 
for developing agricultural research priorities ex ante. Furthermore, there are no universally accepted 
ways to show the expected links of research outputs to poverty reduction quantitatively, for all the 
reasons discussed in the previous chapters and explored more fully below in the section on the 
CGIAR. Past attempts to do so at the national level through international assistance (e.g., through 
ISNAR and donor advice accompanying loans or grants) by and large had no impacts on priorities per 
se, or on outcomes, except being able to demonstrate them ex post. They did however help promote 
processes which were more responsive to a variety of external and internal factors which the 
countries faced, leading to a stronger ability of some national systems to respond in terms of 
priorities as well as to ensure that the delivery systems were in place or could be put in place to 
achieve high adoption rates and achieve impacts on farmers’ fields.  
 
At the national level research priorities tend to be determined by a country’s drive and ability to 
balance a combination of national interests, such as food security, international competitiveness, 
equity, geography, traditional and changing patterns of consumption and not the least important the 
external environment. As shown in the previous chapters the capacities of national systems to place 
issues of agricultural productivity growth, equity and sustainability at the centre stage has varied a 
great deal. So has the ability to borrow knowledge from external sources and adapting it to one’s 
circumstances as distinct from inventing it in one’s research laboratories. Ability to use knowledge 
whether from farmers as regards zero tillage, or from imported sources as embodied in genetically 
modified technologies, requires as much sophistication and political will as the ability to conduct new 
scientific research (Evenson and Gollin, 2003).  
 
The size and capacity of the national systems in terms of human and financial resources and the 
nature of political commitment to this process matters. China, Brazil and India, during the latter’s 
Green Revolution stage, were able to do so effectively and continue to do so, although in none of the 
cases has the process been without its critics. Similarly there is a view broadly shared by analysts that 
the public research priorities the US have shifted substantially when the Green Revolution occurred 
and in which they played an active role, to environmental and consumer safety issues and advanced 
science, requiring no direct impact and long gestation lags (Alston and Pardey, 1995; Royal Society, 
2009).The reasons this has occurred reflect a combination of changing international and domestic 
environment, the growing role of the private sector and civil society, advances in science and the 
associated value and funding systems established, and pressures from the lobbies of consumers, and 
industry including the property rights regimes. Precisely how and why the research priorities change 
beyond these broad considerations listed above remains a relatively under-researched area with a 
few notable exceptions (Alston and Pardey, 1995).  
 
However even in the case of advanced countries, their poor farmers have not been much of a 
consideration in setting priorities as other factors as well illustrated in the European consultations. 
Thus while there are many examples of good practice in giving the poor or urban consumers a voice 
in research, e.g. farmer participation in plant breeding and selection for traits and characteristics in 
rice in West Africa (Walsh, 2001), or breeding to meet consumer preferences or processing, transport 
or storage quality, so far there are very few examples of scaled up adoption of technologies 
developed by working with small poor farmers, in part because this approach has been tried by the 
CGIAR canters and civil society organizations on a small scale and in part because agricultural 
research itself is more straightforward when dealing with single issue questions on a measurable 
scale, rather than complex systems that may not themselves be wholly replicable in other sites. This 
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means national and regional systems have to play a very important and indeed a lead role in the 
process of research priority setting and its implementation at their respective roles. 
 
Besides as argued in Chapter 2 to use such tools requires very substantial investment in the ability of 
developing countries own institutions to adapt varieties to location specific circumstances with small 
markets. This is of course what was done in the case of rice in Asia before large scale adoption could 
be achieved and is being done now in the case of hybrid rice and maize in Asia but it is not a task that 
the CGIAR canters can do alone without strong and active partnerships with NARS.  
 
The challenges become even more complex when priorities are to be determined at the regional 
level, due to the well worn issues of sovereignty, cross border competitiveness and trade, among 
others. Competition for natural resources including particularly water would be another major factor 
among neighbouring countries. They would not necessarily want to share the considerations that 
enter into their own priority setting processes. Furthermore, most regional organizations discussed in 
chapter 3 are weak by their own admission from this perspective. Furthermore regional cooperation 
in the conduct of research as distinct from networking is relatively new. 
 
Now through the GCARD process all regional associations have made their priorities. However critics 
including during the regional consultations have noted that these priorities are largely set by NARIs, 
rather than by a broad set of stakeholders including civil society, the private sector and university 
community.  
 
The GFAR initiated regional consultations for the GCARD went some distance to correct this bias. 
Hard facts and analysis of the scope for cross border regional collaboration within the context of the 
limitations listed above should ideally form the basis for the resulting set of views and analysis.  
 
From this perspective there is scope for improving the regional processes on the standard approach 
GFAR provides to the regions for consultations in the future. It was interpreted differently in 
different regions. This led to significant diversity in the treatment of issues within and across the 
regions. To add to the complication, different stakeholders attended different meetings within each 
region. This increased participation obtained strong buy-in within each region and across a wide 
range of stakeholders in each region but the downside of this approach was that the same issues 
could not be pursued systematically within each region in depth over time. GAT was unable to assess 
the extent of participant bias, as distinct from perception bias, from the outcomes of consultations 
within the same region, or to distinguish between opinions of participants and evidence based 
analysis.  
 
Despite all these limitations a large number of important insights emerged from the regional 
consultations, from which GAT drew the following conclusions. Many of these are shared by regional 
stakeholders as their recent communications to GAT suggest.  
 

 Agricultural research in developing regions is not conducted with sufficient considerations of 
poverty or environmental sustainability at the centre stage.  

 Research systems need to become more responsive to their clients who have little voice.  

 Research is a blunt instrument to achieve poverty reduction, even under the best of 
circumstances, i.e. even in conditions in which the research and innovations systems at large are 
responsive. 

 Not all agricultural development needs can be translated to agricultural research priorities.  

 Not all legitimate “needs” call for more research.  
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 Barriers at the country and local levels both to technology transfer (teaching), and to co-creation 
of knowledge (learning from and with the poor), and more generally to poverty reduction tend to 
be considerable, but must be confronted and addressed. 

  The GCARD process can help with appropriate realism about the time and the quality of effort 
that will be required. The foregoing considerations dictate that: 

o Investments in productivity enhancing research for development were an essential but 
by no means sufficient condition for addressing the major challenge of sustainable 
poverty reduction.  

o Innovative policies and institutions that exploit the broad range of technological 
advances, especially information technology, in building and maintaining rural roads, 
power and energy, secure land rights, education, and increased social capital, were just 
as, if not more important, to enable knowledge and innovation to impact on people’s 
livelihoods.  

o The required policies and institutions in bullet points #2 and #3 above are typically 
largely the domain of a whole range of sectors in each country that lie outside of the 
agricultural research institutes, or indeed even of NARS broadly defined. Finally, 

o There are issues of comparative advantage of the CGIAR with respect to other actors in 
these areas which developing countries and the CGIAR both must address frontally. 

 
Which specific issues should be assigned high research priority, the appropriate balance between 
advanced science and indigenous knowledge, and between agro-ecological and biotechnology 
approaches to achieve the desirable productivity increases will have to be sorted out by the regions. 
A more inclusive rather than an “either-or approach” to research and technology generation is 
needed (Royal Society, 2009). However operationalization of this principle is the sovereign domain of 
each country and its stakeholders. Substantial effort to develop the necessary human and 
institutional capital for priority-setting and policy formulation and implementation is needed for 
countries to choose their own paths. 
 
The GAT at its first face-to–face meeting with senior managers of the CGIAR in Rome 10-12 February 
2010 was able to confirm that, at the broad level there was no inconsistency between the regional 
priorities and the 7 then 8 CGIAR MPs that were available to the GAT at that time (Table 5). Indeed, 
the GAT concluded that this broad level of convergence could lead to a significant alignment of 
priorities, recognizing that the scope of preferred capability of the CGIAR does not cover all areas of 
agriculture. 
 
Table 5. Convergence of Regional Priorities with CGIAR Strategic Results Framework and Mega Thematic Areas 

CGIAR 
Thematic Areas  

SSA Europe Central Asia 
And 
Caucasus 

Asia 
And 
Pacific 

Latin America 
and Carrib. 

West 
Asia 
North 
Africa 

Agricultural Systems  + + + + + + 

Institutional 
Innovations & Markets 

+  +  + + 

Genomics and Crop 
Improvement  

+  + + + + 

Agriculture, Nutrition 
and Health 

   + +  

Water/Soils 
Ecosystems 

+ + + + + + 

Forests and Trees  +  +  + 

Climate Change + +  + + + 

Biodiversity   + + + + 
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But the number of mega programs are still evolving. 
 
The task of delineating and identifying the specific areas for functional collaboration, is complex and 
must actively involve NARS given the technical and political challenges inherent in this process and 
the reality that the national systems have direct responsibility for development outcomes, rather 
than the international system. How complex it can be, can only be best understood, first, by 
reviewing the experience of and the lessons from the CGIAR’s current reform process done in the 
next section. 
 
Moreover, what GCARD is aiming for is unprecedented. There is only a limited past history or 
experience at the regional level in priority setting, or in systematic systemic collaboration to conduct 
long term research for mutual benefit among the countries the multiple stakeholders involved and the 
CGIAR past the Green Revolution period. With the funding crisis in the CGIAR and decline in 
investment in agricultural research and development by donors in most developing countries since the 
early 90s the Modus Operandi on collaborations have changed even though the rhetoric of 
participation has increased. On the other hand regional associations too will need to build regional 
cooperation in research to achieve demonstrable results, a tremendous opportunity. Can learning 
lessons from each other in priority setting approaches expedite alignment? These issues are 
discussed in the section following the CGIAR processes. 
 
B. The CGIAR Reform Process 
 
CGIAR’s revised Strategic Framework paper was being written up at the same time that GAT was 
finalizing its report. GAT has not seen the new revised document. This section is based on the SRF 
produced in November 2009 and may have to be updated once the CGIAR SRF is disclosed at GCARD 
and discussed. 
 
It should not be surprising that the quite large and ambitious current reform process of the CGIAR 
system as a whole is taking longer to complete than was envisaged when the GCARD/GFAR process 
of regional consultations was first proposed in 2007. The description of the current process illustrates 
the complexity of reforms not just at the level of the CGIAR but in the transformation of the global 
architecture of research for development. How the CGIAR reform process is managed and the 
resulting reforms implemented have implications and lessons for the future priority setting processes 
and their implementation. These lessons would not just be for the CGIAR system; the current reform 
process will also show the ways in which the CGIAR implicitly or explicitly: sets best practice for 
reforms and standards for priority setting and partnerships in strategic areas of collaboration, 
responds to developing countries’ needs, and demonstrates learning on a continuous basis from the 
dynamic research and action oriented organizations and stakeholders in developed and developing 
countries alike.  
 
The CGIAR reform process has not been linear. It has involved reconciliation of numerous and at 
times conflicting interests which have in the past thwarted similar reform efforts, starting with the 
first independent external evaluation of the CGIAR carried out by Maurice Strong and subsequently 
(World Bank, 2003a).  
 
The CGIAR SRF has been evolving rapidly making it difficult to discuss CGIAR priorities “alignment” 
with other areas of reform, and certainly more difficult to determine areas of convergence with the 
regional priorities emerging from the GCARD processes.  
 
The CGIAR has had a phenomenal track record of successes in increasing agricultural productivity on 
existing lands, and contributing to creating on and off farm employment, food security at the 
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national and household levels by increasing food supplies, and to reducing food prices. This has been 
consistent with its mission as reflected in its latest vision, namely to– reduce poverty and hunger, 
improve human health and nutrition, and enhance ecosystem resilience through high quality 
international agricultural research, partnership and leadership. A large literature documents its 
substantial pro-poor impacts (Adato and Meinzen-Dick 2007; Thirtle et al, 2003).  
 
The fifteen semi-autonomous Centers of the CGIAR focus on a range of activities in pursuing their 
specific research agendas. Their mandates range from achieving productivity growth of a very limited 
number of specific crops, livestock, and fish commodities, to research on multiple commodities 
within production systems in specific agro-ecologies. Still others concentrate on research related to 
natural resource management or on policies. As Renkow and Byerlee (2010) note “not surprisingly 
for a system encompassing such a highly diverse portfolio of research activities, some Centers have 
been more successful in generating positive measurable impacts than others. Even certain programs 
within otherwise very successful Centers, have at times suffered rather poor records in terms of 
returns on research investments. Some of this is attributable to normal cycles in scientific discovery. 
But there is growing concern that slow growth in funding reduction in core funding since the early 
1990s, in conjunction with an expanding portfolio of research initiatives, has eroded the System’s 
effectiveness in fulfilling its various objectives” (Robinson and Elliot, 2007). Various CGIAR 
evaluations (e.g. the World Bank’s Meta Review 2003 and the latest Independent External Review, 
Bringing Together the Best of Science and the Best of Development, 2008) have noted the downward 
drift of the CGIAR, its mission creep, a large number of small projects, an increasing level of funding 
tied to individual projects and weak impact (World Bank, 2003a; Robinson and Elliot, 2007). Indeed, 
the CGIAR itself recognized these weaknesses and embarked on a far reaching reform process 
scheduled for implementation in 2010” (Renkow and Byerlee, 2010).  
 
A New Model for the CGIAR 
 
The following is quoted directly from the CGIAR website (2010). “In 2008, the CGIAR launched its 
Change Management Initiative to identify how best to adapt to and anticipate the global changes 
and challenges and thereby ensure the continued supply of international public goods to help 
address them. This initiative culminated in the CGIAR’s decision in December 2008 to adopt a new 
business model that will enable the CGIAR do more and do better, as it fulfills its mandate to fight 
poverty and hunger while conserving the environment”. 
 
“Guided by a new vision and three people-centered strategic objectives, the agreed reforms will 
strengthen the CGIAR by establishing a results-oriented research agenda, clarifying accountability 
across the System, and streamlining governance and programs for greater efficiency. Taking a more 
programmatic approach than in the past, research will be conducted through “Mega Programs” that 
bring CGIAR scientists and partners together to address critical issues and deliver international public 
goods that advance global development objectives.”  
 
“The core elements of the new CGIAR will be the Fund and the Consortium of the CGIAR Centers. The 
Fund will harmonize donor contributions to improve the quality and quantity of funding available, 
engender greater financial stability, and reverse the trend toward restricted funding. The Consortium 
will unite the Centers under one legal entity and provide a single entry point for the Fund to contract 
Centers and other partners for research products.” 
 
What Priorities, Who Sets Them and How? 
 
The Alliance of CGIAR centers commissioned a small team from within the CGIAR family to prepare 
comprehensive new strategy for the CGIAR in late 2009, now referred to as the “first Strategy and 
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Results Framework that spells out its programmatic focus” to meet the concern that the CGIAR 
needed to elevate its game to have larger and more rapid impacts on poverty reduction than it has 
had so far. The SRF was issued by the CGIAR for its last Business meeting held in November 2009 
(CGIAR Strategy Team, 2009). The preparation of the SRF and its manifold iterative processes amply 
illustrate the complexity of the challenges the priority setting process presents within the CGIAR and 
its ownership by the centers including for defining Mega programs. 
 
The preamble from the Alliance Board Chair and the Alliance Executive Chair of center directors 
noted that “the time constraints meant that consultations with partners, stakeholders, and within 
the Alliance were limited in scope”. The preamble also noted that the Alliance supports the broad 
strategic framework with certain caveats, but stressing the need for further elaboration of the 
evidence base, the philosophical underpinnings and the logical framework for deriving a portfolio of 
MPs from the strategy (CGIAR Strategy Team, 2009). The Alliance also recognised that “stakeholders’ 
involvement and inputs are essential, before the strategy and the mega-Programs and moving 
forward “will ensure that the necessary consultations are effective and linked to the GCARD process, 
“. It noted that the very concept of MPs requires further clarification, to establish a clearer basis for 
operationalization of the portfolio” (CGIAR Strategy Team, 2009).  
 
Numerous additional comments on the SRF document are contained in the “synthesis of comments 
on the strategy team’s final report and progress report #4” at the end of the SRF. These comments 
and the SRF itself illustrate the challenge in reconciling the views of different stakeholders of the 
system, i.e., the CGIAR centers, the science council, the donors, new and emerging Alliance and 
Consortium leadership, and other stakeholders, e.g. civil society and most importantly, the 
developing countries. The SRF must therefore be clearly seen as work in progress (Box 9).  
 
Box 9. The Evolving SRF Process 

The issues the stakeholders have raised about the SRF process and the substance are a case study on the 
importance of getting both correct. 
 
The next steps in the process were to obtain further inputs from Centers and Partners, strengthen the 
analytical basis for the SRF and to produce a new version of the document to be issued by January— 
which was proposed to be widely shared within the Alliance and with Key GCARD partners, face to face 
meeting of the Alliance, Consortium Board, GCARD global consultants. 
 
GFAR representatives and the Science Council members met in Rome from February 9th through 11th 
2010 for further clarification of MPs. A day of discussion was also held with GAT and with the Fund 
Council member and an inaugural Consortium Board meeting was proposed to finalize SRF and the 
portfolio of MPs in consultation with the Fund Council for submission to the Fund Council shortly after the 
GCARD” at March end 2010. But this date is now likely to slip. 
 

 
SRF Substance: Many Expectations 
 
The strategy builds on three core system objectives (sub-goals): i) creating sustainable increases in 
productivity and production of healthy food (food for people); ii) sustainable use of natural resources 
and biodiversity (environment for people); and iii) promotion of policy and institutional change for 
agricultural growth and equity (policy for people).  
 
To improve productivity annually by 0.5 percentage points until 2025, the SRF calls for increased 
investments in the CGIAR and developing countries in research alone up to $16.4 billion from the 
current $5.1 billion (CGIAR Strategy Team, 2009).  
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To produce “strong and compelling SRF and Portfolio MPs”, the then Alliance Board Chair and the 
Alliance Executive Chair spelled out the impossible expectations regarding MPs in the preamble: 
 

 It will have clear impact pathways 

 It will address one or more strategic objectives 

 It will have sufficient scale to deliver on results and measurable impacts 

 It will reflect the CGIAR’s comparative advantage in leading/catalyzing research 

 It will effectively mobilize resources, capacity and synergies among partners 

 It will have an investment time horizon of 6 to 20 years. 

 It will have a simple and cost effective mechanism. 
 
The distinguishing features of the strategy compared to the Business as Usual  
 

 “It is a strategy for the whole system, since no explicit strategy existed before,  

 Is “results oriented” which the CGIAR did not have before,  

 Focuses explicitly on poor people—rather than the current implicit one, and 

 addresses current and emerging threats of the global food system on a scale, 

 Its global public goods nature of the proposed research provides rationale for scaling up overall 
funding of the system as a whole, and  

 Includes a concept of partnership at a system level, which needs to be further developed with 
partners  

 Includes gender at the system level, and  

 Proposes some important new research programs to achieve the defined results. While 
proposing themes which will “tap synergies across the system”, it de emphasizes some ongoing 
activities (CGIAR Strategy Team, 2009).  

 
The Mega Programs 
  
The mega programs are the building blocks of the new CGIAR strategy, together with two platforms –
gender and capacity-strengthening that will cut across Mega Programs. The Mega programs in the 
first SRF document were based on a combination of mapping of poverty and production systems 
together with IFPRI’s modelling adapted to address system needs.  
 
The Changing List of Mega Programs 
 
The SRF contained seven programs. An additional one was added to produce this list: 
 

 agricultural systems for the poor and vulnerable 

 enabling agricultural incomes for the poor 

 sustainable crop productivity increase for global food security 

 agriculture, nutrition and health 

 water, soils and ecosystems 

 forests and trees 

 climate change and agriculture 

 agro biodiversity (but included genomics in a meeting of donors) 
 
The reviewers of the first SRF raised concerns about insufficient clarity in the SRF between the 
objectives, programs, its outputs and eventual impacts. That is if one accepts the SRF’s technocratic 
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logic built on a model and mapping of poverty.15 In reality impact pathways while a very helpful way 
to plan research projects and even programs are impossible to determine ex ante at a systems level. 
Large poverty outcomes are not only difficult to determine using existing data but they depend on a 
complex set of factors as shown in chapter 2 and in the regional consultations. 
 
While some themes had been retained from the earlier list, some new were added since the SRF was 
first issued. A proposal on rice, which is a joint venture between three centers (IRRI, CIAT and Africa 
Rice Center), was circulated at the Rome meeting and seemed to be at an advanced stage of 
preparation. Others seem to have been dropped.16  
 
The Struggle between the New and the Old 
 
This reform process is facing many of the issues the previous CGIAR reform efforts have faced. First, 
the Mega Programs contain themes on the work that has already been underway in the CGIAR in 
addition to that “needed for scaling up and improving the efficiency of agricultural R and D in general 
and the role of the CGIAR in particular” (CGIAR Strategy Team , 2009: xiv). 
 
Second, they pose the dilemma between Fast Tracking of the Strategy as a whole, compared to 
getting some Mega Programs underway on practical grounds. 17 A similar dilemma during the Change 
Management Process in 2000 had led to the fast tracking of three or four Challenge Programs. The 
original intent was to have a larger number of challenge programs all advancing rapidly as a way of 
reforming the system of centers by stealth. It did not occur in part because it takes time to prepare 
programs of different complexity, e.g. on climate change or water compared to rice and wheat. In 
part it is resistance of reforms since some programs or indeed even centers will have to be 
eliminated. 
 
The current reform process also raises additional more important questions about the process of 
design, the amount of money and the issues of leadership and partnership discussed in the last 
section of this chapter. 
 
Leadership Issues 
 
The new leadership is just getting started:  

i) A New CEO of the Council is to be recruited. 
ii) A newly created Science Task Force of the Consortium Board (CB) is being established 

with a role in recommending the APPROVAL of the SRF and MPs to the full consortium 
Board –at the May 23-25th CB meeting. The SRF authors noted that the strategising “will 
continue in the context of GCARD processes and… will require strategic leadership by the 
Consortium Board”.  

 

                                                 
15

 Using a modelling and mapping approach superimposing poverty on top of resource availability and infrastructure, 
compared to the baseline scenario, the SRF projected, “the high investment comprehensive scenarios with improved 
research efficiency, irrigation, natural resource management and market access could reduce the price of maize by 22% in 
2025, wheat by 17% and rice by 13%. By lowering prices......such a scenario. .........would reduce the number of 
undernourished children in developing countries by 17 million in 2025” 9(.CGIAR Strategy Team, 2009: xiv). 
16

 The first list included Agricultural systems for the poor and vulnerable, institutional innovations and markets, genomics 
and global food crop improvement, agriculture nutrition and health, water soils and ecosystems, forests and trees and 
climate change. 
17

 The authors of SRF cautioned against fast tracking with a few selected Mega programs, on grounds that such incremental 
fast tracking of a few “could undermine the potential synergies among the Mega Programs in the system context. Still fast 
tracking of the portfolio can be done because all Mega Programs have elements that can be fast tracked” (CGIAR Strategy 
Team, 2009).  

 



Final Draft  

86   

On Scientific Advice 
Strong and independent advice to the System is critical for its integrity and continued impact. 
 
The role of the Science Council which is expected to report to the Fund Board is unclear including 
what will be the relationship between the Science Council and the CB Science Task Force?. SRF will 
need advice by independent bodies and reviewers to move the strategy and Results Framework to 
coherent implementation by the Centers” (CGIAR Strategy Team, 2009).  
 
On Funds 
The SRF estimated that the public agricultural R and D (investments?) for developing countries would 
need to increase from the current $5.1 billion to $16.4 billion in 2025, and a significant proportion of 
it would need to go to regions where poverty is concentrated, i.e., South Asia and Sub-Saharan 
Africa. 
 
This will necessitate a combination of increase in government expenditures on R and D and need for 
reallocation among regions by donors. Some regions (e.g. South Asia) are less aid dependent than 
others (Sub-Saharan Africa). Still others are even less aid dependent (e.g. East and South East Asia) 
than South Asia. This will mean persuading policymakers in those countries to respond to CGIAR 
initiatives with their resources. Besides not all donors would be willing or able to accept such global 
reallocation (see SRF for synthesis comments by regions on the allocations). 
 
Allocations to the CGIAR : Zero Sum Game without Increasing Investments in Developing Countries 
 
Unless complimentary investments are made in developing countries, the CGIAR’s partnerships will 
suffer and the CGIAR will see working with partners as a zero sum game. The estimated investments 
in R and D include the investment needed in international public goods as well as national public 
agricultural research”, with a $1.6 billion CGIAR, tripling its current size by 2025.  
 
International vs. National Public Goods Research 
 
This issue is central for effectiveness of partnerships as outlined in earlier chapters. 
 
The CGIAR has been steadily moving downstream and a majority of the NARS have been steadily 
drifting downwards. The cause and effect of the two are unclear. But the result has been limited 
impacts on poverty reduction. The SRF does not clarify how much of the proposed research in the 
SRF by the CGIAR centers would indeed be of an international public goods nature, an issue discussed 
in the second half. 
 
(The report assumed international public goods R and D of the total R and D spending currently to be 
10 percent by conservative assumptions)  
 
Precisely how these incremental investments in R and D are to be achieved at the CGIAR level as well 
as the level of the NARS, which the SRF correctly identified as being critical to achieve impacts, is an 
important issue which the CGIAR’s mega programs and its partners would need to address. 
 
Furthermore, as this report makes clear, just investing in R and D alone will not be enough. 
Substantial investments would be needed in the development of infrastructure, markets, human 
capital among other things which are not covered in the SRF. 
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C. Leveraging 100 percent through Partnerships: Principles and Lessons of Experience 
 
Clarity in Terms Influence Clarity of Partnerships 
 
Partnerships have become popular and have proliferated. In international cooperation they have 
often become a politically correct form of modus operendi. The concept is widely used and often 
abused. IEG’s Evaluation of global programs (2007) has shown that a growing amount of 
international assistance is going to establish partnerships through the uses of trust funds. The World 
Bank alone is engaged in nearly 170 global partnerships and the number has grown, most recently in 
the area of environment. Donor recipient relations are described as “partnerships” when in reality 
they reflect more an aspiration than a reality. Global program partnerships have most impacts when 
there is commensurate investment in developing countries to achieve results as in the case of GEF, 
the Global Fund for ATM, GAVI or the CGIAR of the past. Whereas conditions on developing countries 
to “change behavior” have increased, there is less monitoring of the changes in the behavior of 
donors than of recipients (Picciotto, 2009). Even the terms such as partner and participant, member 
and subscriber are often interchangeably used causing much obfuscation in the reality of 
partnerships (World Bank, 2004). Clearly and understandably the concept of partnership means 
different things in different contexts, but needs to be clarified in specific contexts.  
 
The same is true for the use of the term international public goods (Box 10) (World Bank, 2004), e.g. 
poverty alleviation is now often considered an international public good. While it is good to reduce 
poverty, with the loss of meaning of the term, many types of activities carried out under global 
programs generally including in the CGIAR centers are described as international public goods, 
creating more confusion rather than clarity in the roles and responsibilities of different actors, e.g. 
national governments or stakeholders compared to international institutions. Its profound 
implications are also often underappreciated including particularly impacts on resource allocation. 
Many activities which should ideally be carried out at the national or local level by stakeholders are 
financed and carried out by international organizations in the name of providing international public 
goods whereas there is under investment in building the national capacity of countries. 
Governments’ neglect of their own rural areas has often compounded this problem. Donors keen to 
show quick impacts of the uses of their funds are tempted to allocate them to achieve quick short 
term results. 
 
Box 10. An International Public Good  

 
Public good is non-rival (i.e., one person's enjoyment in no way degrades the availability or quality for others) 
and non-excludable (i.e., anyone in the relevant population can enjoy it). Some public goods must be produced 
or provided (e.g., knowledge, a new technology) while others must be conserved or protected (e.g., forests or 
the existence of species); some may be both produced and conserved (e.g., genetic material). The 
"international" modifier restricts the relevant set of public goods to those relevant to multi-national 
populations. The primary justification for this more restrictive spatial definition arises from the fundamental 
design principle of subsidiarity, which stipulates that any sort of spillover – of which public goods are one 
particular form - should be handled by the agency possessing the necessary technical capacity whose functional 
and geographic mandate most closely match the functional and geographic reach of the spillover. International 
organizations such as CGIAR Centers are thus tasked to provide international public goods only, leaving more 
localized public goods to more localized entities. But the public good is the knowledge generated, not the 
location in which that knowledge is generated. Well designed studies fielded in only a few specific locations, 
even within a single country, can generate knowledge of quite general, international value (Barrett et al, 2009). 

 

 
The purposes and objectives of individual partnerships are also often not well defined in practice 
(IEG, 2007) nor are they adequately and independently evaluated even though there are serious and 
growing issues of governance, accountability, representation and voice in using the instruments of 
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partnerships (Picciotto, 2009). Upon having identified such issues in its evaluation of global programs 
based on partnerships, the World Bank’s IEG developed principles and guidelines for evaluating 
global programs, while not perfect they have made a beginning in defining concepts and principles by 
which partnerships should be evaluated and by implication should be designed. There is much now 
that can be learnt from what is known and not known about these partnerships and their 
implications for the transformation of AR4D including the design of the Mega Programs, now being 
called themes, in the context of regional priorities. 
 
As noted in previous chapters, partnerships, including those of the CGIAR, come in many forms. They 
can mean a joint venture which is not for profit, or a business venture with shared costs, shared risks 
and shared profits and losses. Partnerships can mean active collaboration, or cooperation between 
groups working together, or a formal or informal relationship between two or more scientists or 
organizations involved in the same activity (World Bank, 2004; IEG, 2007, 2008). Partnerships can be 
those with accountability to partners alone or those with accountability to shareholders (funders) or 
stakeholders (funders, intended beneficiaries) or those who are potentially likely to be adversely 
affected by the activity) or all of the above (World Bank, 2004; IEG, 2007). 
 
World Bank’s OED Global programs are partnerships and related initiatives whose benefits are  
intended to cut across more than one region of the world and in which the partners (World Bank, 
2004): 

 Reach explicit agreements on objectives 

 Agree to establish a new (formal or informal) organization 

 Generate new products or services 

 Contribute dedicated resources to the programs 
 
In reality true working partnerships are of course much messier than the attributes listed above 
suggest. Objectives evolve over time when partners work together or external and internal 
circumstances change. Funding does not always materialize, time tables slip, learning from 
experience results in redesign etc. Nevertheless the presence of a formal framework results in 
making explicit what is often implicit, in terms of what is needed for a true partnership to deliver 
results. 
 
These types of partnerships are potentially far more “evaluable” than pro forma partnerships, or 
those which largely entail contracting out , i.e., one actor implements the contracted activity on 
behalf of the other, some time also described as outsourcing the work to be performed to others, 
however without a voice. Even in the latter case comparative performance among alternative 
contractors for similar tasks is possible as in the case of GEF contracting out its work to executing and 
implement agencies. 
 
Such structured partnerships are also distinct from a formal or an informal alliance, relationship or a 
network whose impacts are more difficult to assess. Yet there have been good evaluations of the 
CGIAR’s INGER network whose activities had substantial benefits of networking and learning from 
each other to the scientists in partnering countries. 

 
Hence the concept of participation is equally important. Again participation can mean information 
sharing, consultation, involvement, empowerment, and voice in decision making. The term 
participation needs to be spelled out. 
 
Partnerships have costs as well as benefits. Costs of partnerships particularly to developing country 
partners are often very high given their limited capacity but are often under estimated including the 
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opportunity cost (or the defacto impact) of participating in some externally initiated activity in not 
being able to implement the countries’ own priorities (IEG, 2008). 
 
Why Partner?  
 
Partnering can increase relevance of an activity or a product by better understanding the client’s 
needs and the potential “market” for products and services of a research program.  
 
Partnership can increase efficiency—by turning to a partner who has greater knowledge and skills, 
usable products or services or can conduct the same activity at a lower cost. 
 
Partnership can increase efficacy—e.g. by producing the product where the clients are, or where the 
materials are closer to the clients.  
 
Partnerships can help increase impacts by drawing on the experience of partners, expanding the size 
of resources, bringing in more technical or cultural knowledge. As resources have become scarce and 
number of actors have increased partnerships have become a way of sharing resources where 
partners compete with each other more than cooperate. 
 
Since many times developing countries are asked to “partner” to increase legitimacy of an activity, 
however without building their capacity, without providing them the resources in those cases where 
their own countries’ ability to contribute is limited, or without thinking of the opportunity cost of the 
use of such” partnerships” to developing countries, it tends to result in the race to the bottom. 
 
The reason the World Bank’s evaluation of development effectiveness shows the Bank being more 
effective in stronger countries is because the countries have the capacity to set priorities, to just say 
no and engage only in those activities which are of importance and which they can implement. This 
requires investment in building the countries’ capacity simultaneously with engaging in partnership 
with them. Therefore capacity building aspects of a partnership needs careful definition, 
performance indicators, regular monitoring and evaluation. 
 
Public Goods tend to be undersupplied because it is difficult to generate collective action among 
actors, including particularly countries developing countries when the costs of provision are borne 
locally and benefits are largely captured nationally or globally. This was the reason why the CGIAR 
was funded internationally. But sadly the CGIAR’s funding of true international public goods has 
diminished while its development activities have increased for the reasons pointed out above. 
 
Four different types of public goods provision 
 
Best Effort approach –entails mobilizing the best technology to assure quality provision of a product 
which could not be generated by developing countries (and increasingly the CGIAR with its 
diminished capacities relative to rapid advances in Science) acting alone. Using advanced genomics to 
produce plant varieties or vaccines falls into this category. The production of upstream products does 
not need country participation at the upstream stage but will be needed when technology is being 
released. 
 
Weakest Link—Inaction by a single actor or a country can undersupply the provision of an entire 
public well –e.g. in the case of communicable diseases or pests, inability of one country to act could 
undermine the effort. A program assesses the vulnerabilities in countries and helps to prevent them 
from turning it into a contagion 
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Aggregate Effort—a critical mass of countries, each contributes to a GPG, such as adoption of 
varieties or the management of water resources. 
 
Coordination and Establishing Formal and Informal Standards—countries act in harmony to jointly 
achieve an agreed GPG. Doing research which outlines costs and benefits of not acting and serves as 
an umbrella for international action (IEG, 2008). 
 
Partnership Principles for Adherence 
 
Partners need to play up to the Comparative Advantage of Individual Partners 
 
National systems must be in the leadership position if achieving development impacts is the 
objective, whether on a scale or not. Similarly, the CGIAR needs to engage in research only when it is 
providing a global or regional public good which national systems are unable to provide even if they 
are strengthened to do so. If the countries have the responsibility to provide such public goods then 
they must be strengthened first and foremost, with others taking on a time bound effort at provision 
with a clear exit strategy combined with adequate resources for the creation of capacity. 
 
Partnerships need to determine the opportunity cost of engagement in partnerships in any activity. 
If engaging in one activity generates donor or government resources but then results in under 
investment in research and development in some other equally or higher priority activities which 
only the international centers or only the national actors can perform best, then the implicit or 
potential loss of “value added” should be determined before engaging in a partnership. 
 
The minimum number of essential partners needed for a particular piece of research and 
development ought to be determined The combined experience of many of the past CGIAR 
intercenter, systemwide, ecoregional and challenge programs –reviewed in at least 22 science 
council reports for this paper suggest that there are many more partners than resources to fund 
them adequately. But often they engage in a partnership because it helps to get a share of the pie of 
limited resources. Whereas a priori definition of the exact set of partners may either not be possible, 
or may limit innovation because it is not usually feasible to foresee each of the partner’s roles, 
common-sense rules can be established about how to limit duplication among partners. 
 
 In upstream research the number of partners may be limited. In natural resources management 
research (NRMR), systems boundaries need to be placed more broadly to improve the chance that 
research has impact for development. Thus, NRM typically needs to involve a range of partners 
whose roles are not always strictly defined from the outset. Thus whereas the partnership is to 
create content of research and not just a tool for doing research, the way the partnership may still 
plan on delegating activates, providing resources, building capacity and expecting the under 
resourced partner to over time deliver more should be explicit in the design of partnerships. This 
should particularly include indicators for increasing capacity through partnerships. 
 
Future Partnerships need to meet the challenge of combining top-down and bottom-up priority 
Setting. Top-down priority setting, uses global, regional or national statistics and policies and 
opinions of representatives of national stakeholder groups. Bottom-up priority setting, works with a 
farming systems approach and participatory approaches, analyzing constraints and opportunities and 
their causes and building priorities of and for communities and small regions. 
 
Consolidating the needs of a very large number of communities into a national picture is often not 
attempted systematically to determine if engagement in large scale research is likely to generate 
principles in NRM of use across national borders or regions. If the target is international, then the 
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challenge is even greater. The attempt to design methodologies, often end up being bottom up 
processes which could just as easily have been undertaken by national actors without adding value 
and at a higher international cost because the participation of international actors through tied 
funding greatly increases the cost of research which institutions at local and national level as 
partners could do more effectively if their capacity was developed simultaneously. This approach also 
threatens sustainability of the interventions beyond the presence of international actors. 
 
Implications for Future Partnerships between the National and Regional Systems and the CGIAR 
 

 Clarify the use of terms used in designing an R and D program in a specific context 

 Define not just the objectives but the terms of engagement 

 Clearly identify potential value added, roles and purposes of engaging with each partner 
involved in a partnership 

 Determine their implications for resources, responsibilities, and accountabilities of each 
partner  

 Provide for transparent governance, monitoring, reporting and evaluation arrangements for 
each partnership 

 Explicitly determine the investments needed for capacity building of developing countries 
and generating outputs with a high probability of success on achieving poverty impacts. 

 Maintain a clear record of partnerships. EMBRAPA established and maintained an inventory 
of types of partnerships it engages in to assess changes in the nature of partnerships and 
their results (see Annex X). 
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Chapter 6: Conclusions and a Road Map for TAR4D 
 
A. Conclusions 
 
This report underscores the importance of the collaborative effort that led to GCARD and further 
highlights the challenges of achieving convergence between GCARD regional priorities of developing 
countries (now consisting of about half of the 95%-96% of the global public research system) and the 
CGIAR’s Strategic Results Framework and thematic areas or Mega-Programs (representing the 
remaining 4% to 5%). The following conclusions emerge: 
 
1. The importance of GFAR moving expeditiously to facilitate regional and national organizations to 
operationalise the priorities they have identified through regional processes to reorient their own 
research, technology and delivery systems to meet small and marginal farmer needs and constraints, 
including particularly the need of poor women farmers. 
 
2. The importance of improving both the processes and substance of priority-setting based on agreed 
principles and standards with common goals of accessing existing technologies for further adaptation 
and/or generating new technologies geared to small and marginal farmers for environmentally-
sustainable food security and poverty reduction. 
 
3. Acknowledging the lack generally of universally-accepted standards, norms and methodologies for 
developing agricultural research priorities ex-ante and particularly those which are inclusive of the 
small farm households, and therefore the urgent need to develop a menu of good practices and 
options that can be shared with research managers across a broad spectrum of heterogeneous 
conditions and institutions faced by small and marginal farmers. 
 
4. The need for stronger analytical underpinnings of research priorities at all levels to assess if they 
are oriented to meet small farmer needs. These should take account of the many non-technology 
factors that strategy-making processes confront (e.g. evidence shows that most “ultra poor” 
households live in remote areas not connected by roads. Many factors are important: the lack of 
credible baselines on the nature of food insecurity or poverty in many poor countries, including 
particularly of poor households, the many inappropriate or non-existent policies, institutions, 
infrastructure and finance to facilitate production in the small farm sector, the lack of capacity often 
to rely on international trade or indeed at times even local trade to meet needs of a poor farming 
households. Together these will influence the likelihood of success of even the best-designed 
research priorities.  
 
4. At the national level in developing countries, there is a need to improve priority-setting processes 
with greater inputs from stakeholders, including the poor, civil society, private sector, academics in 
universities and think-tanks and representatives of small and marginal farmers and women, so as to 
reorient research, technology and knowledge systems. 
 
5. At the regional level, there is a need to acknowledge the complexity of priority-setting given the 
importance of political considerations, sovereignty, cross-border competitiveness, and trade, 
particularly in setting priorities to address the needs and constraints of small and marginal farmers 
since typical research establishments do not represent their interests. 
 
6. There is a need for the GFAR to have processes to advocate about gaps in under-investment in 
research generally and particularly those concerned with small farmers and to mobilize expertise to 
help improve strategies and the quality of partnerships. 
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7. GFAR should also strengthen its own methodologies for the regional consultation processes, using 
some universally-accepted standards of good practice across regions; 
 
8. The CGIAR’s Strategy and Research Framework and processes may need to be revisited to 
strengthen the more empirically based micro-economic foundations of its methodology to determine 
impacts on poor households rather than using macro measures of poverty or food insecurity, given 
the empirical weaknesses of those macro measures discussed earlier. 
 
The challenge of reorienting research to small farmer needs cannot be resolved in a period of one to 
two years. However a start should be made now. 
 
B. The DRAFT Road Map 
 
To transform the agricultural research for development system into a cohesive whole, urgent action 
is now needed on a variety of fronts.  
 
Who Should Make the Commitment? 
 
This roadmap sets out what is required in the form of collective action among stakeholders over the 
coming years. Its success will depend on individuals and institutions each to playing their part in 
delivering shared development goals. 
 
The stakeholders who should commit are: 
 
 National policy makers of developed and developing countries; 
 All relevant stakeholders at the local, sub-national, national, regional and international levels 

engaged in and/or supporting agricultural research knowledge and information systems including 
the CGIAR, educational, research and extension institutions, and farmers organizations; 

 Donors and other development assistance agencies, including bilateral and multilateral 
institutions and development banks; 

 Private sector, including small, medium and large agricultural input companies, food companies, 
agricultural banks, insurers and the agribusiness sector; 

 Civil society organizations at all levels, from sub-national to national and international; 
 Representatives of the poor and women; 
 Stewards of the environment. 
 
Towards a Well-Functioning AR4D System 
 
GAT’s vision of a Transformed Agricultural Research for Development is set out in Box 2.1 (Chapter 
2). The resulting reforms, assuming that they have a broad ownership of the stakeholders in the 
countries and regions where action is most needed, could have major positive impacts on the NARS’ 
future capacities, incentives, and performance. The transformation should start with the 
implementation of priorities each region has set out for itself assuming they are broadly shared by 
stakeholders. Based on lessons learnt through implementation of some high priority programs 
regional organizations should improve and refine their processes over time. GFAR/GCARD and its 
constituent members also should agree on some minimum standards for partnerships in strategic 
areas of collaboration based on some of the principles outlined in chapter 5, defining the combined 
objectives of developing countries, the CGIAR and other partners, their relative comparative 
advantages, and the principles of subsidiarity, i.e. letting actors at the relevant levels take active 
responsibility for implementation of programs designed in pursuit of sustainable intensification by 
the poor, their expected outputs and impacts.  
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The current timeline for the final approval of the SRF and thematic areas (or mega-programs) and the 
inputs of the regions in that process clearly needs to be revisited after GCARD 1. 
 
GCARD 1 is the first step in a series of GCARDs in support of the Road Map for a long-term (4 to 6 
years) process. It needs to establish clear milestones to achieve alignment in global AR4D.  
 
A well-functioning AR4D system could have the following ten characteristics: 
 

1. Starting with priorities already established through regional consultations and sought to be 
implemented by Regional Organizations, taking early steps to help facilitate their 
implementation; 

2. Helping to ensure focus on researchable technologies and/or their delivery to meet farmer 
constraints on technology adoption; 

3. Helping to address constraints identified by Regional Organizations, e.g., human resource 
development, incentives for scientists, accountability and effectiveness of multiple 
partnerships. 

4. Facilitating the rapid generation of innovations in support of the spread of knowledge and 
technologies to small holders and identification of improvements needed in the delivery of 
services to involve and reach the poor; 

5. Promotes effective use of collective capacities by strengthening key relationships among 
research, development (extension, seed suppliers, the banking sector) and farmer actors; 

6. Actively achieves increased investments in human, institutional and financial resources; 
7. Promotes coordinated operational linkages among development actors aimed at 

monitorable development impacts; 
8. Increasing mutual and equal accountability among all stakeholders; 
9. Committing to action; 
10. Achieving credible monitoring and evaluation and reporting on what has changed. 
 

Role of the Global Forum on Agricultural Research (GFAR) and GCARDs 
 
The Global Forum on Agricultural Research was established to be an open and inclusive platform for 
all those involved in agricultural research and its role in development. As recognized by the G8, GFAR 
is well-suited to serve as a platform and apex body. But both GFAR and its regional constituent 
bodies need to be strengthened, acquiring increased legitimacy through inclusiveness and 
endorsement by its constituents, financial resources, expertise and credibility based on its and their 
demonstrated track records. GFAR’s governance includes members from developing and developed 
country institutions (NARS, private sector, civil society, CGIAR, farmers’ organizations, bilateral and 
multi-lateral donors, and international organizations) and has the broad upstream and downstream 
reach to include institutions that play key operational roles. 
 
With strengthening, together, they can play key roles in i) advocating for agricultural research (and 
hence agriculture) in development, ii) helping to improve capacity of NARS and SROs to catalyze 
actions among the necessary stakeholders to collectively transform agricultural research systems for 
greater development impact, and (iii) providing leadership at the global level. 
 
GCARD 1 provides a unique opportunity to set in motion the process of transforming agricultural 
research for development (TAR4D). A series of biennial GCARDS over the next several years can 
become the vehicles for initiating and promoting cycles of learning and change. GCARDs can take on 
a combination of advocacy, mobilization of finance for investments, and human and institutional 
capital development at the national, regional and international levels.  
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A global transformation of research for development cannot be achieved without the commitment to 
investments and necessary institutional changes. GFAR will need to work through its constituencies 
and other partners in the international community to strengthen the many existing partnerships by: 
 Starting to implement regional priorities identified through regional consultations; 
 Helping them to improve their accountability to their constituencies; 
 Building the capacity of the NARS and regional organizations to implement their priorities, 

improve incentives; 
 Mobilizing appropriate support for strengthening the national, sub-regional and regional 

research organizations to help carry out the pro poor, pro women and pro environment agenda; 
 developing briefs (documents) for policy makers to highlight the current state of AR4D and the 

potential contributions of AR4D; 
 Working with its constituent regional bodies to reflect the particular regional needs and establish 

a process to fully introduce AR4D into the agendas of the different political and economic 
regional bodies (e.g. G8, G20); 

 Working with multi-lateral, regional and bilateral organizations and development banks to 
establish a common strategy for the improvement of the effectiveness of the global AR4D 
system. 

 Lobbying, monitoring and reporting on increased investment commitments by both developing 
and developed countries including the added capacity for innovation generated in developing 
countries from the baseline year of 2010. 

 
For this to take place GFAR structure should be strengthened with the appropriate technical 
capacities. Its constituent regional fora should also undergo an in-depth review so as to assure they 
can play their strategic and leadership role in terms of taking the global discussion to the regional 
level and effectively connecting NARS, policy-makers and local stakeholders to the GFAR process as 
well as the CGIAR reform process and future MPs.  
 
New Ideas and Best Practices 
  
New ideas and best practices are needed. GFAR constituencies should collectively undertake the 
development of best practices related to the improvement of the architecture of the global system 
and its component by focusing on the improvement of: 
 
a) AR4D implementation processes by assuring transparent accountability to stakeholders, 

including particularly the poor, results-based management, achieving full gender participation, 
and monitoring and evaluating of implementation efforts; 

b) the global AR4D architecture by effective partnership strategies, mechanisms to increase the 
spillover effects of multi-country investments and capacities, better harnessing the outcomes of 
the reformed CGIAR research system towards development impact, and more public-private 
partnerships (PPPs), and deployment of new products for the benefit of the small-scale and 
resource-poor; 

c) the content of AR4D by making better use of foresight methodologies, strategic planning that 
fosters the creation of new knowledge as well as the capacity to seek existing technologies, 
research priority-setting to focus on reducing the vulnerability of poor people, and ensuring a 
diversity of approaches that include combinations of traditional knowledge, conventional 
technologies, agro-ecological methods and modern biotechnology; 
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Exogenous Factors 
 
The largely exogenous conditions for delivery include the need for secure land rights, revival of 
extension systems, engagement of CSOs, development of policy capacity, promotion of rural 
infrastructure and information technology, and establishment of appropriate financial institutions.  
 
Monitoring and Reporting System for an Evolving TAR4D Global System 
 
An effective transformation needs a process with clear reporting and accountability. This should be 
built on objective data on key indicators that enables (i) keeping track of changes and their results, 
and (ii) a transparent feedback to all concerned stakeholders about progress on the transformation 
strategy and its implementation.  
 
GCARD should thus establish a monitoring and reporting system to track commitments and progress 
towards a more effective global AR4D system. This system should: 
 
 Develop a baseline analysis of the state of the AR4D system, starting with 2010 as the base 

year and including all partners currently not included in the research and reporting; 
 Track improvement in the capacities, incentives and management systems in which national 

and regional organizations seek reforms; 
 Ensure countries are committed to developing the databases for their countries as tools for 

policy-making. 
 Develop a transparent registry of actions, commitments and responsibilities by national and 

international actors; 
 Support a permanent mechanism enabled under GFAR for the development of key indicators 

on investments and capacities in research, human resource development and institutional 
innovations in support of food security, poverty reduction and increased environmental 
sustainability; 

 Ensure the wide dissemination of results to those concerned with AR4D at least every two 
years at successive GCARDs and to policy makers in the G8 and G20. 

 
The Responsibilities of Individual Developing Countries 
 
Developing countries including emerging economies should commit to: 
 
a) Taking leadership positions at their respective levels; 
b) Enhancing their own policies, institutions and investments in support of achieving better impacts 

on the poor; 
c) Fostering institutional innovations to transform their national and regional AR4D systems; 
d) Incorporating their strategic needs to support such transformation in strategies; 
e) Adopting an inclusive process involving all relevant stakeholders to develop strategies on what 

technologies and knowledge need to be generated or mobilized nationally and how to access 
new technologies and knowledge from external sources; 

f) Strengthening their SROs and ROs as instruments to foster regional cooperation, better use of 
available resources, and improved scientific infrastructures. 

 
Industrialized Countries, Emerging Economies and Global and Regional Organizations  
 
Industrialized countries, emerging economies and international organizations should commit to: 
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a) Adopting explicit commitments to increase investment and human resource development to (i) 
meet MDGs or nationally-established goals for poverty reduction, food security and 
environmental sustainability, and ii) ensure that national and international efforts attain the 
required levels of investment; 

b) Supporting national efforts to build SROs and ROs to complement national efforts, particularly to 
support smaller countries, so as to achieve the necessary scale to effectively meet research 
needs and promote international standards and accountability in research management; 

c) Ensuring effective inclusion of research, extension and capacity development in rural 
development programs funded by governments and donors. 

 
Concluding Comments 
 
Agricultural research and development efforts that engage farmers and build from the bottom-up 
can release locked-up innovation, become responsive and effective, encourage many different 
pathways, and result in adequate food for all. Without investments in agricultural and overall 
economic and social development, research alone would be a blunt instrument in efforts to eradicate 
poverty and hunger. 
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