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Foreword
The GFAR 2006 Triennial Conference with its theme “Reorienting Agricultural
Research to meet the Millennium Development Goals” held in New Delhi, India from
8-11 November, 2007 was an important milestone for the GFAR. The Conference
questioned the ability of current agricultural approaches, especially in research and
innovation, to meet the Millennium Development Goals primarily those concerned with
the eradication of extreme poverty and hunger by 2015 and the maintenance of the
world's natural resources integrity. The Conference formulated a set of
recommendations for agricultural research for development as the Delhi Conference's
declaration and set a global agenda to change agricultural systems, institutions and
technology generation and innovation processes. This document details the proceedings
of the GFAR 2006 Triennial Conference. It should be useful to the global agricultural
research for development community.
On behalf of GFAR, I wish to thank His Excellency Dr. A.P.J. Abdul Kalam, President of
the Republic of India for having taken keen interest in the Conference by inaugurating
the Conference and presenting an insightful inaugural address where he emphasized
role of science and technology in alleviating poverty and empowering farming
communities around the world. I also wish to thank Shri Sharad Pawar, Honourable
Minister for Agriculture, Government of India for supporting the hosting and
organization of the Conference in India which also showcased India's progress in
agriculture since its independence. Dr. Mangala Rai, Secretary, Department of
Agricultural Research and Education, Government of India and Director-General,
Indian Council of Agricultural Research as Chairman of the Conference National
Organizing Committee and his team did an excellent job in organizing the Conference
in New Delhi and I thank him and the ICAR for organising the Conference. I wish to
acknowledge the contribution of the Conference Working Group for planning the
Conference. I acknowledge the contributions of the key note and lead speakers who
presented their thoughts and led discussions at the Conference. All the Regional
Forums and their delegates and the delegates from the CSO, NGO, Farmer Organizations
and the Youth Platform contributed significantly to the deliberations of the Conference.
I wish to acknowledge and thank them for their contributions. I acknowledge the
GFAR-Secretariat staff's contribution towards the success of the Conference. The
Conference would not have been possible without financial and technical support of a
large number of organizations and the GFAR Donor Support Group. We are indebted to
these organizations for their unwavering support to GFAR's mission to mobilize the
scientific community and all agricultural research for development stakeholders in their
efforts to alleviate poverty, increase food security and promote the sustainable use of
natural resources.

Adel El-Beltagy
Chair, GFAR
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1. Introduction
The Global Forum on Agricultural Research (GFAR), a stakeholder led initiative
founded in 1996, serves as a neutral platform to discuss and act on strategic issues
related to Agricultural Research for Development (ARD). In 2000, the GFAR held its
first conference in Dresden, Germany, in which it established the tradition of holding a
Triennial General Conference during which the stakeholders meet to collectively reflect
on current global ARD issues and outline a forward looking programme of collaborative
research which they would carry out to address important global ARD concerns.
The second conference, GFAR 2003, was held in Dakar, Senegal under the theme
“Linking Research and Rural Innovation to Sustain Development”. The objective was
to review achievements, take stock of lessons learned during the triennium 2001-2003,
and identify new and emerging global issues, threats and opportunities of relevance to
ARD. The outputs were used to develop GFAR's Business Plan for the period 20042006. The Plan comprised of four pillars, viz., Inter regional collaboration;
Collaborative research partnerships; Advocacy, public awareness and strategic
thinking; and Management information systems, and two cross cutting issues
strengthening Civil Society Organizations (CSOs) and Private Sector engagement.
GFAR 2003 adopted an innovative approach of organizing a pre-conference workshop
of CSOs to give them time and opportunity to debate and refine their vision of
sustainable agriculture and develop strategies to actively participate in the triennial
conference.
In keeping with its traditional function of serving as a neutral platform for discussing
topical global issues having significant implications for ARD, the GFAR organized the
2006 Triennial Conference in New Delhi, India, from 8-11 November 2006, under the
title “Reorienting Agricultural Research to meet the Millennium Development
Goals(MDGs)”. The theme selected implicitly questioned the ability of current
agricultural approaches to meet the MDGs, especially those concerned with the
eradication of extreme poverty and hunger by 2015, and the maintenance of the world's
natural resources integrity. Many current policies, strategies, institutional interventions
and technologies are directed at increases in crop production and productivity of land.
They promote an agriculture that is natural resource exploitive and energy intensive
and which may affect environment adversely. Many of today's agriculture development
initiatives bypass societal needs of reduced poverty and better livelihoods, especially in
rural areas where the mainstay of economy is agriculture. In many situations there
appears to be a disconnect between ARD and societal development needs, questioning
15

the ability of current approaches to effectively contribute to the achievement of the
MDGs.
The Conference aimed at formulating recommendations that would ensure effective and
efficient contribution of the agriculture sector towards meeting the MDGs and provide
guidelines for the development of research and development activities that GFAR
stakeholders will carry out in order to contribute to the above. The expected outputs
from the Conference were:
•
•

•

Addition of the voices and perspectives of GFAR stakeholders to the current
global debate on the MDGs.
Enhanced profile of agriculture and agricultural research sectors by highlighting
its contributions to the alleviation of development problems related to poverty,
food insecurity and natural resources degradation in order to stimulate increased
policy, political and funding support commensurate to the contributions.
Provision of guidelines for the development of an agricultural research for
development (ARD) agenda (GFAR Business Plan for 2007-2009) that will be
implemented by GFAR stakeholders and their partners taking into consideration
the urgent need to reorient agricultural research and development in order to meet
the most pressing of societal needs encapsulated in the MDGs.

The Conference was organized around three sub-themes: 1) New paradigms for the
generation of and access to agricultural research results; 2) Innovations in Institutional
arrangements; and 3) Technologies for emerging societal needs and opportunities.
Within each theme, discussions centered around three major issues for reorientation:
the systems, the institutions and the technologies that were a product of agricultural
research. These had to become more biased towards the poor and the small holder
producer, farmer, pastoralist, forester and those involved in fishing and aquaculture if
the goals of eradicating hunger and reducing poverty were to be met.
The GFAR 2006 Triennial Conference proper was held after the pre-event of IndiaGFAR-APAARI day, side events such as the CSO Consultation on “Reinforcing CSOs
Role in Agricultural research for Development”, “Dialogue on European Initiatives and
Financial Support to Agricultural Research for Development” by the European Forum
on Agricultural Research for Development (EFARD) and the launch of the Young
Professional's Platform for ARD (YPARD). The GFAR 2006 also provided opportunity
to the Global Horticulture Initiative to hold its Annual General Meeting on 12th
November 2006.
16

2. Summary and Conclusion
The GFAR 2006 Triennial Conference was held in New Delhi, India from 8-11
November 2006. The theme of the Conference implicitly questioned the ability of
current agricultural approaches to meet the Millennium Development Goals, especially
those concerned with the eradication of extreme poverty and hunger by 2015, and the
maintenance of the integrity of world's natural resources.
The goal of the Conference was to formulate recommendations that would ensure
effective and efficient contribution of the agriculture sector towards meeting the MDGs
and provide guidelines for the formulating research and development activities that
GFAR stakeholders will carry out in order to contribute to the above.
The Conference was organized around three sub-themes:
•
•
•

New paradigms for the generation of and access to agricultural research results
Innovations in Institutional arrangements
Technologies for emerging societal needs and opportunities

Within each theme, discussions centered around three major issues for reorientation:
the systems, the institutions and the technologies that were a product of agricultural
research. These had to become more biased towards the poor and the small holder
producer, farmer, pastoralist, agro forester and those involved in fishing and aquaculture
if the goals of eradicating hunger and reducing poverty were to be met.
The GFAR 2006 Triennial Conference was organized with pre-events such as the IndiaGFAR-APAARI day, side events such as the civil society organization (CSO)
Consultation, the Conference proper and events planned on 12th November 2006 such
as the Annual General Meeting of the Global Horticulture Initiative.
The highlights of the Conference were the inauguration of the Conference by the
Honourable President of India, a keynote address on the Conference theme by Sir
Gordon Conway, a panel discussion by leading ARD policy makers and leaders and
deeply thought, absorbing sub-thematic lead presentations followed by discussions at
thematic and stakeholder levels. The Conference concluded with a Conference
declaration.
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The most important message from the conference was that ARD has to urgently reorient
itself towards becoming more pro-poor and contribute to satisfying the needs of the
small producer and the rural poor. The change required is not only in technology and
the processes that generate it, but also in the systems that are now in place for
agricultural research and the Institutions that foster them. There is a need to rethink
agricultural development. The paradigm needs to shift from increased production and
productivity to how to enable entire agricultural systems to respond to markets, creating
sustainable livelihoods in rural areas and conserving natural resources. For agricultural
innovation to contribute to global alleviation of poverty, there is an urgent need to
globally mobilize, share and exchange agricultural knowledge, information, experience,
and skills. GFAR is one of the appropriate platforms for advocacy, action and
assessment of the contribution of agricultural innovation to achieving development
goals.
The Conference deliberations came up with a multitude of recommendations. The
actions required from GFAR can be grouped under 4 broad categories:
1.

GFAR has to advocate for the need to change systems, institutions and technology
generation processes so that they become more pro-poor and biased towards
satisfying the development needs of small producers and the rural poor.

2.

GFAR has to strengthen all the stakeholder constituencies so that they can,
through an inclusive process, contribute to agricultural research and innovation
that helps in alleviation of poverty and elimination of extreme hunger.

3.

GFAR has to enable partnerships that contribute to agricultural research and
innovation that leads to elimination of hunger and alleviation of poverty.

4.

GFAR has to mobilize and enable sharing and exchange of knowledge, skills and
resources that contribute to agricultural research and innovation globally,
regionally, nationally, and at local levels.

Under each of these 4 categories, there have been useful recommendations regarding
how to balance farm incomes and participation in markets, how to reorient agricultural
education and support systems, how to blend knowledge systems, how to transform
national agricultural research institutes and systems to agricultural innovation systems,
how to develop demand led partnerships, and how to fund ARD and agricultural
innovation. There are also recommendations regarding technological approaches that
18

will contribute to the resolving of complex issues around agriculture and energy, using
information and communication technologies for enabling market participation of small
producers and in harnessing biodiversity.
The Conference by attracting attention of nearly 500 of participants from 76 countries
and prominent national representatives, as also rich press coverage and distinguished
delegates who acted as key presenters and lead discussants, has added significantly to
the current global debate on the MDGs. It has enhanced the profile of agriculture and
agricultural research sectors through the presentation of new ideas, and directions ARD
should take. This should contribute further to stimulate policy, political and funding
support to ARD.
The proceedings of the conference, as highlighted in various sections below, have
resulted in a rich harvest of recommendations for GFAR to develop an ARD agenda and
its business plan for 2007-2009.
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3. Delhi Conference Declaration
We, the stakeholders of the Global Forum on Agricultural Research (GFAR),
representing the following groups: Southern and Northern National Agricultural
Research Systems, Regional and Sub-Regional Organizations, Farmers’ Organizations,
Non-Governmental Organizations, Private Sector, International Agricultural Research
Centres and the Donorsupport constituency, assembled during the 3rd GFAR general
conference in New Delhi India, from 8-11 November 2006, do hereby:
•

Restate our commitment to contribute to the achievement of the Millennium
Development Goals (MDGs) which have been endorsed by governments as a
framework for measuring development progress and which currently constitute the
focus of development efforts.

•

Reiterate our commitment to overcoming the challenges facing the global
community, especially those related to poverty, food insecurity, and the
unrelenting degradation of our natural resource heritage.

•

Acknowledge and commend current efforts to address these challenges at local,
national, regional, and global levels.

•

Realize that despite these on-going efforts recent reviews indicate that globally,
the set targets are not likely to be reached by 2015.

•

Convinced that the growth of the agricultural sector contributes significantly
towards meeting the MDGs and affirm our commitment to reorienting Agricultural
Research for Development (ARD) so that it contributes more effectively to meeting
the targets

•

And hereby recommend that efforts are made by all ARD Stakeholders to:

•

Advocate for a fuller recognition of the central role of sustainable agricultural
production in achieving the MDGs.

•

Address and implement the change processes recommended during this
conference and which touch on institutional reforms, technology development and
innovation systems.

20

•

Pay special attention to small farmers/producers given that they make up a large
portion of the population in developing countries and that they can contribute to
the achievement of the MDGs.

•

Promote and support scientific and education platforms for generating knowledge
and facilitating South-South, North-South, and North-North collaborations.

•

Strengthen stakeholder partnerships that recognise and provide greater space for
civil society organizations at all levels.

•

Recognize the important role of both women and youth in the continuum of ARD
activities and enhance their future involvement.

•

Reorient agricultural research and education efforts to establish strong linkages
between farmers and markets in order to ensure greater benefits to both consumers
and farmers, as a pathway to improve livelihoods.

•

Increase investment in innovation systems research at all levels in order to
enhance scientific capacity and improve the livelihoods of the poor in a
sustainable manner.

Clearly, with business as usual the MDGs will not be reached - the clock is ticking
quickly and changes are needed now to improve the livelihoods of millions of people.
Therefore we reiterate that meeting the goal of the New Delhi Conference, of reorienting
agricultural research for development to meet the MDGs, will require not only the
commitment of GFAR stakeholders, but also that of national governments of the South
and North, as well as that of multilateral institutions.
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4.1.1. Overview of Indian National Agricultural Research,
Education and Extension System
Dr. Mangala Rai, Director General, Indian Council for Agricultural Research (ICAR)
and Secretary, Department of Agricultural Research and Education, Government of
India, presented the overview.
Highlighting the importance of agriculture in the national economy, he said that with
only 2.4% of world's land and 4.2% of world's renewable water supply, Indian
agriculture was able to sustain 16.8% of world's population and 11% of world's
livestock. Of the 142 million ha of cultivated land only 55 million ha is irrigated. Some
65% of the national population is engaged in agriculture, which is contributing to 21%
of the national gross domestic product (GDP) and 11.2% of the total export earnings.
Agriculture is supporting a large agro-industry, generating US$ 55 billion in the food
sector only. With fifteen discrete agroclimatic regions, country's agriculture is very
diverse.
He described ICAR as an “APEX national organization for conducting and coordinating
agricultural research and education” with a broad partnership base. The Council
supports 48 National Institutes, 5 National Bureaux, 30 National Research Centers, 12
Project Directorates, 86 All-India Coordinated Research Projects, 42 Agricultural
Universities, 4 ICAR Institute-Deemed Universities, and 539 Krishi Vigyan Kendras
(KVKs) for assessment, refinement and demonstration of technology. This inclusive
organization tries to ensure food security by research in biodiversity, biotechnology,
plant and animal breeding, conservation agriculture, fisheries (including pearl farming
and ornamental fish), within a framework for technology development and delivery
system.
That there has been substantial impact of research and developments efforts of the
NARS of India is reflected in remarkable increase in the productivity of food
commodities in the last five decades. For example, as compared to 1950, the
productivity in 2005 became 3.3 times in case of food grains, 1.6 for fruits, 2.1 for
vegetables, 5.7 for fish, 1.8 for milk and 4.8 for eggs. In spite of these achievements
however the country faces great challenge in further increasing the productivity of
major food crops to match the food grain demand by 2011-12.
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Major agricultural concerns include water crisis (both quantity and quality), soil
degradation and fatigue, genetic erosion, increasing pressure from biotic and abiotic
stress factors, slow pace of diversification, high post harvest costs, inefficient energy
management, inadequate markets and unfavourable trade, increasing knowledge lag,
and non-customized policy support. In this background, the ICAR has recently
embarked on several initiatives: National Agricultural Innovation Project; Indo-US
Knowledge Initiative in Agricultural Research and Education; Basic and Strategic
Research; Developing Quality “Seed”; Revitalizing and opening new KVKs;
Agriculturally Important Microorganisms; Consultations on priority areas ( IPM,
Organic Farming, Post-harvest Management, Energy Management in Agriculture) under
the Knowledge Commission; IPR and Portfolio Management; ICAR-Industry Interface;
assessing Food and Feed Requirement and Perspective Planning; Higher Agricultural
Education; Developing Model for Technology Generation and Delivery System in
Agriculture.
The ICAR has forged excellent linkages with the IARCs operating under the CGIAR
system, and representing Indian as a member of CGIAR, it is contributing to the
strategic direction and governance of the System. Recognizing the importance of the
CGIAR System for sustainable development of agriculture in the developing world,
India has increased its membership contribution to CGIAR, that now amounts to US$
3.75 million. It has also developed MOUs with several other institutions both in the
developing and industrialized countries. Several bilateral and multilateral agreements
for training, consultancies and germplasm exchange have also been signed. ICAR
strongly believes in regional and international collaboration and partnership for
tackling the global problems of food insecurity, malnutrition and poverty and
degradation of natural resources and environment in the developing world. The
operational approach it intends to pursue is to compete, cooperate, coordinate and
complement; centring people, productivity, profitability and permanency; invest,
innovate, intensify, and indigenise; and concentrate on efficiency to be effective and
relevant.
Later in the day, this presentation was followed by several topical presentations by
ICAR Deputy Directors General giving details of their respective areas highlighted by
the Director General Mangala Rai.
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4.1.2. Harnessing the Synergy of Inter-regional Partnership
Dr. Adel El-Beltagy, Chairman, GFAR described the concept, vision and mission of
GFAR and highlighted one of the most important aspects of GFAR activity, namely,
enhancing inter-regional partnerships.
The complexity of problems facing the agricultural sector requires collaboration and
partnerships among several stakeholders to provide technical, socio-economic and
policy solutions to these problems. The vision of the GFAR is to include all
stakeholders involved in ARD as equal partners, forming strategic alliances amongst
them, harmonize different knowledge systems and promote development of new
knowledge and capacity for ARD. The mission is to mobilize scientific community and
all stakeholders in their efforts to contribute to poverty alleviation, food security and
sustainable natural resource management, through partnerships in ARD. The seven
GFAR stakeholders are NARS, international agriculture research centers (IARCs) of
the CGIAR, advanced research institutes (ARIs), farmers' organisations, NGOs, private
sector, and donors and development agencies.
Inter-regional collaboration is necessary because of : the need for knowledge intensive
agriculture in the context of globalization, shift from production to market-oriented
agriculture, agriculture has to respond to multiple demands food, income and resource
conservation, multi and cross disciplinary research; availability of new and emerging
technologies biotechnology, nanotechnology, ICT, space and material sciences; and
increasing knowledge divide. North South collaboration brings benefit of knowledgerich, technologically advanced research system of the North, where huge investments in
science and technology is occurring, to the South; contributes to eradication of hunger
and poverty, which is not only a noble cause but also a political necessity for the North;
and enables the North, in keeping with colonial legacy, to respond to the knowledge
needs of the South. South-South collaboration brings benefit of relatively stronger
NARS, with powerful ARD capacity, to weaker NARS with technologies more easily
adaptable and adoptable to their needs.
The strategy adopted by GFAR to strengthen inter-regional collaboration includes
strengthening , rationalization and making more effective use of existing institutions
and collaborative mechanisms; bringing stakeholders on common platforms for ARD;
doing advocacy among stakeholders; and building capacity for collaboration. The
mechanisms to promote inter-regional collaboration include promotion of inter-regional
activities by the Regional Forums (e.g. Commodity Networks, Regional Agricultural
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Information Systems, GFAR Conference, Stakeholder groupings); launch of Global
Partnership Programs (GPP), Competitive Grants Programs (e.g. DURAS project), and
programs for promoting local innovation (e.g. PROLINNOVA); and EGFARcommunication platform for ARD stakeholders. The GFAR believes that the capacity to
bridge the knowledge divide would determine the success in tackling hunger and
poverty in various regions. Sharing of information, knowledge, skills, technology and
resources would bring economies of scale and reduce time for achieving development.

4.1.3. Fifteen Years of Regional Cooperation in Asia Pacific
Dr. Raj Paroda, Executive Secretary, APAARI, described the mission and goals of
APAARI and its Programme structure, milestones and achievements.
APAARI's mission is to promote agricultural development through novel partnership
among NARS and other related organizations The goals are to strengthen NARS;
promote information sharing, research networking and human resource development;
and undertake policy advocacy. The General Assembly of APAARI is supported by an
Executive Committee. Its programmes include APARIS ( Asia-Pacific Agricultural
Information Systems) and APCoAS (Asia-Pacific Consortium on Agricultural
Biotechnology). APARIS work plan includes information sharing, advocacy for ICT in
ARD, capacity building and information integration. APCoAS activities include policy
support, capacity building, information dissemination and research networking.
APAARI has established several networks on food crops, livestock, fruits, fiber crops
and aquaculture. Major milestones since its establishment in 1990 include
development of its work plan for 1995-2000 in 1994; development of APAARI Vision to
2025 in 1999; launch of APARIS in 2000; launch of APCoAS in 2004; and
development regional synthesis of research priorities in 2006. Another landmark was
the inclusion of GFAR, CGIAR and CSO representatives in the Executive Committee of
APAARI in 2006.
Acting as a neutral forum for global and regional issues, APAARI organized expert
consultations on post-harvest technology and linking farmers to markets (LFM); held
high level policy dialogue on biotechnology; arranged discussion on role of ICT in
providing knowledge to the end users; developed regional plant genetic resources
(PGR) strategy; prepared draft Asian position on SMTA (standard material transfer
agreement for plant genetic resources); convened brainstorming session on publicprivate sector partnership; and initiated deliberations to harmonize biosafety
regulations.
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Following a decade of participatory consultation, the short and medium term (20072012) regional research priorities set included natural resource management, genetic
resources and biotechnology, enterprise development, and post harvest and value
addition for LFM, as well as 2 cross cutting issues of policy and institutions and
capacity building. On the long term, priorities for anticipatory research identified
included climate change, biofuels, and crisis management.
Major accomplishments under APARIS include publication of 26 success stories, status
reports on ICT and biotechnology (Bt corn in Philippines and Bt cotton in India),
directory of research institutions and 'Fifteen Years of APAARI', and redesigning a more
user-friendly web site for APAARI and APCoAB. An inter-regional workshop on
ICT/ICM (Information and Communication Management) was also organized in 2006.
APCoAB is involved in research, capacity building, policy issues and knowledge
dissemination regarding biotechnological applications in agriculture.
APAARI promoted networks include PGR (started in 1991, facilitated by IPGRI),
CLAN (in 1992, facilitated by ICRISAT), TAMNET (in 1993, facilitated by CIMMYT &
FAO), UTFANET (in 1994, facilitated by ICUC), CORRA (in 1996, facilitated by
IRRI), GoFAR ( in 2000, facilitated by WFC), and INCANA (in 2002 in partnership
with AARINENA, CACAARI, AREO and ICARDA). The networks have promoted
South-South collaboration and have permitted harnessing synergy from the ARD efforts.
Gearing towards inter-regional collaboration, the major accomplishments of APAARI
have been organizing inter-regional RAIS meeting, initiating INCANA network and
launching the initiative on linking farmers to market as a part of the GPP, facilitated by
GFAR.
APAARI and India partnership has been long and highly rewarding for all the
stakeholders. The office of the Executive Secretary of APAARI has been manned by an
Indian research scientist and administrator from 1991. Several APAARI meetings have
been hosted by India since 1994. The recent meetings held in India include 'Research
Need Assessment in South and West Asia' in 2004, and 'Role of Science and Society
towards PGR Management', 'Role of ICT in Providing Knowledge to the End Users', '
Public-Private Partnership in Agricultural Biotechnology' all in 2005, and 'Linking
Farmers to Market' in 2006. APAARI has published several success stories from India
(e.g. on Dairying, Hybrid Cotton, Oilseeds, Resource Conservation Technologies in
Rice-Wheat system, Sustaining Green revolution, Biological Pest Control, etc.)
showcasing the achievements of Indian Researchers in ARD. Indian NARS have
benefited from the information provided through success stories from other member
27

countries of APAARI (e.g. Hybrid rice, Baby Corn, Orchids, Tilapia Farming, IPM in
Rice, Production of Oil Palm, etc.). ICARAPAARI collaborated in developing a regional
report on the 'Status of PGR Conservation and Utilization in the Asia-Pacific Region'.
Regional research networks such as CLAN, TAMNET, CORRA, INCANA and GoFAR
have been supporting the research efforts of ICAR on the commodities covered by these
networks. APAARI has also facilitated bilateral partnership between ICAR and the
NARSs of Nepal, Iran, Sri Lanka, Bangladesh, Philippines, etc.
In summary, 15 years of regional cooperation in the Asia-Pacific Region, facilitated by
APAARI, and as documented in ' Fifteen Years of APAARI - A Retrospective', has been
highly successful and mutually rewarding to all its partners.
Following the above three presentations and discussions, the poster presentation and
the exhibition was officially launched. After lunch break, the participants visited the
National Agricultural Science Museum and the Indian Agricultural Research Institute
(IARI).

4.2. CSO Consultation
A CSO consultation was convened on 8th November prior to GFAR Conference in New
Delhi under the theme “Reinforcing CSOs Role in ARD: How CSOs can better inform
Policy and Practice”. About 35 CSO representatives from all over the world participated
in the event. The meeting was chaired by M.O. Arigbede, President of the Union of
Small and Medium Scale Farmers of Nigeria (USMEFAN), and co-chaired by Jack
Wilkinson, President of International Federation of Agricultural Producers (IFAP).
The workshop addressed the questions “How to reinforce the CSOs role in agricultural
research for development?” by examining the CSOs-Research-Policy linkages and
identifying practical tools and methods that CSOs could use in order to contribute to
and influence ARD policies at all levels and hence increase the effectiveness of the
systems. The workshop reviewed achievements and lessons learned in the past three
years, since the previous GFAR conference in 2003, by providing CSOs with ample
time to share information, draw lessons during this period, and identify action priorities.
It also provided an opportunity for CSOs to learn about the theory and practice of
bridging research and policy and identify appropriate tools for policy advocacy and the
role of civil society organizations.
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The morning session started with presentations from CSOs groups: the International
Federation of Agricultural Producers (IFAP), Sub-Saharan African NGO Consortium
(SSA NGOC) and the Asian NGO Coalition (ANGC). The presentations discussed the
GFAR-CSOs collaboration (activities and outputs) since Dakar Conference. It was noted
that GFAR since Dakar 2003 Conference has significantly increased its support to
CSOs and consequently CSOs are now increasingly participating in ARD agenda setting
and decision making processes in many regions. GFAR Secretariat's support to CSOs
during the period 2004-2006 was commended. GFAR-Secretariat supported IFAP and
NGOs in Africa to establish Farmers Committee on ARD and Sub-Saharan Africa NGO
Consortium, respectively. During the APAARI General Assembly held in New Delhi
prior to GFAR Conference, the Asian NGOs were also supported to discuss the launch
of regional NGO Consortium. The Asian NGOs plan to launch the regional consortium
early 2007. It was also noted that more support is needed from the international
community, both financial and political, to enable CSOs to better contribute to ARD
agenda. GFAR-Secretariat was requested to strengthen CSOs fund raising capacity and
advocacy skills.
In the afternoon, the session was more of a capacity building exercise for CSOs to learn
more about the theory and practice involved in building CSOs-Research and Policy
linkages. The session was facilitated by John Young from the Research and Policy in
Development (RAPID) Group of the Overseas Development Institute, and Nicholas
Owino from AFREPREN/FWD. Both are members of a global network of organizations
working to bridge the gap between research and policy and promote more evidencebased development policy and practice.
The facilitators presented number of new tools. This included RAPID which was
developed over the years to strengthen CSOs-research and policy linkages including an
over view of the policy process involved (and the inter-intra linkages between the actors
involved); factors influencing policy makers and different notions of Evidence and
Evidence-based policy. This was followed by a case study to show case how a Kenyan
NGO (AFREPREN/FWD) does it in practice, and some of the tools that can be used to
understand the policy context and engage with government and decision makers. The
participants were then divided into four regional working groups (sub-Saharan Africa;
Western Asia and North Africa; Latin America and Caribbean; and Asia Pacific) to
discuss “How to influence ARD more effectively?” and bring out number of
recommendations/suggestions that could be built within a framework for future
collaboration with GFAR. The main recommendations of the meeting were:
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•

•
•
•

National governments, regional, inter-regional and international organizations
should put conducive environment in place, including legal frameworks and
appropriate institutions, in order for CSOs to effectively participate in policy
processes
Have much needed capacity building programmes in advocacy and
communication in order for CSOs to influence policy processes more effectively
Strengthen collaboration among the CSOs and promote development of inter and
intra regional CSOs networks
Both researchers and CSOs should interact and engage with one another as equal
partners with well defined and spelled out roles for effective partnerships and
collaboration.

4.3. Dialogue on European Initiatives and Financial Support to
Agricultural Research for Development
Europe is by far the largest international contributor contributing over half of the
worldwide support to ARD. There is a rich network among stakeholders (universities,
national and international research institutes, NGOs, private sector organisations, etc.).
The mission of the European Forum on Agricultural Research for Development
(EFARD) is to strengthen the contribution of European ARD to three major worldwide
challenges: 1. Alleviating poverty and hunger, 2. Achieving food security, and 3.
Assuring sustainable development.
The Dialogue on European Initiatives and Financial Support to Agricultural Research
for Development was meant to present the on-going and planned European initiatives in
support of ARD, and to open a dialogue with the participants in view of maximizing the
active involvement of the GFAR community in those initiatives and their impact on
development.

4.4 Launch of YPARD
The launch of the Young Professionals' Platform for Agricultural Research for
Development (YPARD) was attended by about 100 delegates. The event was chaired by
Ola Smith, Executive Secretary, GFAR. The need for YPARD was demonstrated by
Lennart Page, Head of the External Relations in Uppsala, Swedish University of
Agricultural Sciences, and a video illustrating support for the organization by several
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stakeholders was showed. YPARD will serve as a global platform through which young
professionals can express their ideas and realise their full potential towards a dynamic
agricultural research for development. The objectives are to facilitate the exchange of
information among young professionals and the access to capacity building
opportunities, to broaden opportunities for young professionals to participate in
strategic ARD debates, and to promote agriculture among young people. The website
(www.ypard.org) was launched, with a user-friendly interface to become member, and
the members of the steering committee and of the senior advisory committee were
presented. Finally, the commitment tree filled by participants, was an interactive and
symbolic way to demonstrate support by ARD stakeholders.

4.5 Poster Presentations and Exhibition
Poster Session
The poster session was organized around the theme of “ARD: Evidence of contributing
to achieving the Millennium Development Goals”. The poster session included 15
competitive posters and 7 non-competitive ones. From the competitive section three
posters won the competition:
•

Institutional Innovation in Small Farmer Dairying: A Case Study of Napier Fodder
Scale-Up, India by PG Bezkorowajny, VL Prasad, K Gurava Reddy, VK Mahesh
and D Romney

•

Enhancing livelihoods of small-scale sorghum producers in India: Innovation
through a coalition approach by P. Parthasarathy Rao, Gurava Reddy, BVS Reddy,
C. Ravinder Reddy, and CLL Gowda

•

A model for promoting a versatile crop that has remained minor: the case of
soybean in Kenya by J N Chianu, O Ohiokpehai, B Vanlauwe, A Adesina and N
Sanginga

Exhibition
The exhibition was organized around the theme “Agricultural Research for
Development: Contributing to the achievement of the Millennium Development Goals”.
Sixteen organizations and the Indian NARS representing a diversity of stakeholders
hired 30 booths and presented their activities:
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Indian Council of Agricultural Research and Indian National Agricultural
Research Systems
European Consortium for Agricultural Research in the Tropics (ECART)
European Research (European Community)
Consultative Group on International Agricultural Research (CGIAR)
International Crops Research Institute for the Semi-Arid Tropics (ICRISAT)
CAB International (CABI)
GFAR: Secretariat, CACAARI, FORAGRO, APAARI, etc.
Forum for Agricultural Research in Africa (FARA)
Promoting Sustainable Development in Agricultural Research Systems (DURAS)
Global Facilitation Unit for Underutilized Species
TeleSupport
Research Into Use Programme
AVRDC-The World Vegetable Center
Horticulture For Development (International Society for Horticultural Science)
International Network for Bamboo and Rattan (INBAR)
International Development Research Center (IDRC)
Food and Agriculture Organisation of the United Nations
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distinguished President Dr.Abdul Kalam Ji for soaring some precious time from his
extremely busy schedule to inaugurate this important Conference. I wish to share with
this august house that Dr. Kalam himself is a renowned scientist and technologist with
strong views on the development of science for the benefit of humanity at large. We are
equally grateful to Hon. Shri Sharad Pawar Ji for his participation in the Conference.
Being himself a progressive farmer, the wellbeing of farming community is very close to
his heart. He has already set in motion several programmes of reforms for all round
transformation of agriculture in India.
Some 1.1 billion people currently live on an income of less than US$ 1 per day, and
another 1.6 billion live on a per day income of 1-2 US$, often sliding temporarily below
the 1 US$ per day threshold. It is in this context that the MDGs, set by us ourselves, are
of paramount significance. With such an enormous and essential mandate, we have to
move on war footing to achieve the goals by 2015. The 'war' is against hunger, poverty
and malnutrition. In our efforts to conquer this 'war' we have to keep the people in the
center, address concerns of profitability, productivity and permanency, in a partnership
mode, with participatory approach for an all round peace and prosperity. Sciencebased, technology-led, job-oriented, sustainable growth with human face is essentially
required. How do we do that is a big challenge. It is in this context that the themes
included in the Programme of this Conference are path breaking. We trust that the 3day deliberations in the Conference will enable the development of a roadmap and a
strategy, which all the stakeholders and partners would be able to adopt to address the
eight MDGs.
I once again welcome you all to this Conference.
Thank you.

5.1.2 Statement from GFAR
Dr. Adel El-Beltagy, President, GFAR
Your Excellency The President of India, Dr. Abdul Kalam; Hon. Mr. Sharad Pawar,
Union Minister of Agriculture, Consumer Affairs, Food and Public Distribution,
Government of India; Distinguished Guests and Colleagues,
It is a great honour and pleasure for us to have H.E. Dr. Abdul Kalam with us to open
this Conference. He is not only the President of India but also a scientist, scholar and a
thinker with great wisdom. In one of his addresses to his people, he reminded that a
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country that hesitated in making progress and fulfilling its objectives would never be
able to move forward. The same is true for the society at large with respect to the
MDGs. Therefore, what we would be discussing in this Conference is how we could
enhance the process of achieving the MDGs without any hesitation. It is a national,
regional as well as global responsibility that has to be shouldered without any fear and
hesitation, working hand in hand, to create a better future for our nations and people.
GFAR, a partnership organization comprising of advanced research institutions, donors,
farmer organizations, international agriculture research centers, national agricultural
research systems of the North and the South, Non-Governmental Organizations and
private sector, supported by Donorcommunity that has confidence in this process, is
working together to make a difference and cut the time short to fulfil the objectives of
sustainable development of agriculture in support of poverty alleviation and achieving
other relevant MDGs. The vision of world peace, security, and prosperity can not be
achieved if the agriculture sector in the developing countries did not get due attention
and undergo a major transformation. Only new technology and innovation can take us to
new future of peace and prosperity, which we all dream of.
Your Excellency, it is a great honour for us to have you with us and we thank you for
consenting to inaugurate this Conference.

5.1.3.

Statement Mr. Sharad Pawar, Honourable Union
Minister of Agriculture, Consumer Affairs,
Food and Public Distribution, Government of India

Respected Dr. Abdul Kalam, Dr. El-Beltagy, Dr. Smith and Dr. Mangla Rai, Conference
Participants, Ladies and Gentlemen,
I am extremely happy to participate in the GFAR Conference being held in India for the
first time. It gives me great pleasure to welcome Dr. Abdul Kalam, President of India
and other dignitaries on the dais, and all the esteemed participants, representing
different national and international agricultural research and development
organizations, who have assembled here to deliberate on “Re-orienting Agricultural
Research to meet the Millennium Development Goals”. I consider the Conference
theme to be very relevant in view of the emerging consensus that to achieve the targets
of MDGs we must put agriculture growth on technology-based fast track to make
farming economically more rewarding and sustainable. Obviously, the role of
agricultural research institutions in generating appropriate knowhow in this context is
of paramount significance. Adopting a people-centered approach, we will have to
35

address poverty by concentrating on productivity, profitability and sustainability so as
to bring about needed food, nutritional and environmental security. I complement
GFAR for having taken up issues related to creating and promoting partnerships among
diverse stakeholders for the cause of agriculture and linking research and rural
innovations to sustainable development. In the long run, the growth of agricultural
productivity can only be sustained through continuous technological progress. We need
to make agriculture more efficient by enhancing the resource-use efficiency as an
inefficient use of inputs leads not only to cost escalation, lowering profitability but also
adversely impacting the environment. Land and water resources for agriculture are
shrinking. Hence degradation of land and water resources has to be arrested and
quality preserved. Use efficiency of water, fertilizers, energy and other inputs is
generally low. Therefore, to achieve MDGs through agricultural transformation we will
have to look at our agricultural research priorities and development efforts.
I see a great opportunity at this Conference of utilizing the knowledge available globally
to address the weakness that exists in agriculture and allied sector. New generation
technology, based on rapidly evolving scientific development, will play a pivotal role in
achieving new levels of productivity in agriculture contributing to reduction in cost of
production and improvement in quality of produce. The key to faster transformation is
enhanced investment in agriculture and improved effectiveness of these resources.
Unfortunately, there has been negative trend of declining public investment in
agriculture and it needs to be reversed. Further, public institutions should explore the
possibility of taking the private sector institutions as partners in agricultural research
and development. In India, we have taken several initiatives to improve agricultural
research and education systems in recent years. Some of these include the
establishment of national funds for strengthening basic and strategic research in the
frontier agricultural science area, promoting cutting-edge research in hybrid
technology, biotechnology, IPM, integrated nutrient management, improved vaccines
and diagnosis, post-harvest management, value addition and enhancement of input use
efficiency, and modernization of research and agricultural education facilities. New
guidelines have been put in place for intellectual property portfolio management in
agriculture to promote commercialization of technologies and public-private sector
participation in agricultural research. All these are aimed at elevating the existing
technology in the shortest period of time so that agriculture becomes a profitable
venture for our farmers. We have recently launched a national agriculture innovation
project with the support of the World Bank. The uniqueness of the project lies in its
emphasis on holism, integration of basic, strategic, applied and anticipatory research,
social re-engineering in terms of consortium mode of operation and combining social,
economical, ecological and participatory governance to ensure livelihood security.
36

With the declining factor productivity, it is imperative that the national agricultural
research institutions and the institutions of the CGIAR are strengthened further so that
they can serve science, society and humanity at such critical juncture. India has
enhanced its financial contribution to the CGIAR System to boost the momentum of
research meant for the public good. More support of international community to ensure
technology-led growth in agriculture is called for. HRD is the key to agriculture
transformation. We need to join hands so that the quality human resources are
developed to meet the challenges of current and future research, education and
extension needs.
Seed-borne diseases and viruses affecting crops and livestock are going to become more
serious because of global changes. Bird flue is the recent example of epidemic that cut
across the political boundaries and virtually shattered the poultry sector round the
world. India, in a short period of four months was able to develop a vaccine to check the
virus. Hence, world community will have to join hands in tackling such biotic
pressures. Finally, I will like to mention that in a globalized world with liberalized
states, ability to compete in cost and quality is key to success. To enhance the potential
to compete, the policy of complementarity in research and development efforts among
different players would be desirable. The power of effective partnership needs to be
fostered and coherent synergies should be harnessed for the benefit of the humankind.
My best wishes for the success of the Conference, and I look forward to receiving useful
recommendations for implementation.
Thank you.

5.1.4.

Inaugural Address
H.E. Dr. A.P.J. Abdul Kalam, President of India

Multi-dimensions of Agricultural Research
Science is a life time mission
I am delighted to participate in the inauguration of the Global Forum on Agricultural
Research (GFAR) Triennial Conference 2006 with the theme “Re-orienting Agricultural
Research to meet the Millennium Development Goals”. My greetings to the members of
Global Forum on Agricultural Research, Scientists, Planners, Farmers, Administrators,
Academicians and distinguished guests.
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Millennium Development Goals aim at eradication of extreme poverty and hunger,
achieving universal primary education, promoting gender equality and empowering
women, improving maternal health, combating HIV/AIDS, malaria and other diseases,
ensuring environmental sustainability and developing a global partnership for
development. Agricultural research leading to sufficient food production on the planet
is indeed an important focus of this international conference. India's population is
billion plus, which is one sixth of the population of the planet.
My discussion will be mostly India's vision for development through agricultural
production. India's experience may be relevant to many parts of the world.
Green Revolution
As you are aware, the first Green Revolution launched by great visionaries Shri C.
Subramaniam and Dr. M.S. Swaminathan in partnership with the agricultural scientists,
farmers and entrepreneurs liberated India from the situation of what was called “ship to
mouth existence.” Through an effort of historical magnitude, India attained selfsufficiency in food and could export certain quantity of food-grains. As part of this first
Green Revolution, the country has been able to produce over 200 million tonnes of food
grains per year. India is also one of the largest producers of milk. But there are
challenges ahead.
India has to now embark upon the Second Green Revolution which will enable it to
further increase its productivity in the agricultural sector through research and newer
production methodologies. By 2020, India would require to produce over 340 million
tonnes of food grains in view of population growth. The increase in the production
would have to surmount many impeding factors. The requirement of land for the
increasing population as well as for greater afforestation and environmental
preservation activities would force a situation whereby the present 170 million hectares
of arable land would not be fully available. It might shrink to 100 million hectares by
2020. In addition, there will be shortage of water. Number of farmers available for
agriculture will reduce to less than 50%.
Our agricultural scientists and technologists have to work for doubling the productivity
of the available land with lesser area being available for cultivation with less water and
limited number of farmers. The type of technologies needed would be in the areas of
development of seeds that would ensure good yield even under constraints of water and
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land. The second Green Revolution is indeed a knowledge graduation from
characterization of soil to the matching of the seed with the composition of the fertilizer,
water management and evolving pre-harvesting techniques for such conditions. The
domain of a farmer's work would enlarge from grain production to food processing and
marketing. While doing so, utmost care would have to be taken for various
environmental and people related aspects leading to sustainable development. I would
like to mention some of the areas in which we need to focus to realize the second Green
Revolution. Definitely re-oriented agricultural research should concentrate on most
efficient use of land, water and people.
Certain research areas
India has to develop agricultural technology for 89 million hectares of rainfed land out
of 170 million hectares. For improving the productivity from this land, we should
develop intensive water shed management technologies. Simultaneously, scientists have
to work on seed development for such areas. Fortunately, India has also got 70 million
hectares of uncultivable land. Our research should be oriented to convert uncultivable
land into cultivable land progressively through dry land and saline land cultivation
technologies. Some of the possible areas of research in agriculture using nano
technology are nano-porous zeo-lites for slow-release and efficient doses of water and
fertilizers for plant, and of nutrients and drugs for livestock, nano-capsules for
herbicide delivery, nano-sensors for soil quality and for plant health monitoring. It is
also essential to improve efficiency of utilization of water in irrigated land through most
water efficient technologies such as drip irrigation.
'Plant Genomics' is the new emerging area of research, which deals with functional and
structural definition of genes both in terms of their location in the genome and their
expression for defining the precise regulation to control the whole metabolism. This
field opens up new avenues to modulate the gene expression in such a way that plants
can be converted into proficient genotypes or varieties to be used as the bio-factories
producing useful proteins, therapeutic molecules, nutritional compositions and stress
tolerant varieties to meet the current and futuristic requirement of the society in ecoenvironment friendly manner.
Role of agricultural science and scientists should be to find innovative methods using
genomic research findings and technologies which will enhance productivity of the
agricultural crops and make them tolerant to biotic and abiotic stresses. Also, there will
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be need to carry out research for developing low cost, energy efficient, environment
friendly agro machineries which can be used by small farmers.
Post-harvest technologies
India is the second largest producer of commodities such as fruits and vegetables. One
of the key issues which require research is the method by which we can reduce the
post-harvest loss which is quite substantial at present. This would need design of cost
effective, efficient, environment friendly storage system. Also, there is need for value
addition to agricultural produce to maximize the agriculture return. The application of
nano-technology which is knocking at our doors in food processing are nano-composites
for plastic film coatings used in food packaging, anti-microbial nano-emulsions for
applications in de-contamination of food equipment, packaging or food processing.
Plant stresses
Certain part of the country, at times, faces problems of drought conditions, low
temperature spells and salt effect. There is a need to carry out research to find the
appropriate genes which will overcome these problems by developing stress-tolerant
crop varieties. Also it is essential to develop pest resistant crop varieties which can
withstand biotic stresses. This will be a boon to the farmers and boost agriculture
production substantially. For example, the research group under the leadership of Prof.
K. Veluthambi at the Centre for Plant Molecular Biology, Kamaraj University, Madurai,
has identified 3 anti-fungal genes. This group has developed 30 transgenic rice lines
using these genes which overcome rice blast and sheath blight diseases. This work is an
example of how modern tools of gene science can solve biotic stress by developing high
yield, disease and insect resistant crops. Now, I would like to share other experiences of
our country, which could be of use to other nations.
Unique farming experience
One of the farmers in Haldwani district in Uttaranchal, grows dwarf papayas, mangoes,
soybean, ginger, flowers such as gladiolas, carnation and marigold and also a few
medicinal plants. This is done through total organic farming and use of vermi-compost.
The methods of multi-cropping such as simultaneous growing of papaya and ginger and
rotation of different crops during different seasons lead not only to continuous
utilization of the land throughout the year but also rejuvenation of the soil
characteristics. Apart from this, he produces organic milk by feeding organically grown
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fodder to the cattle. To maintain the soil health, he ensures that the weeding is done by
physical means. The overall economics of this type of farming results in generation of
500% increase in the income as compared to that from conventional methods. I would
also like to mention the experience of some Bihar farmers. Intensive training was given
to the farmers by renowned scientists that included use of genetically modified seeds to
suit the soil, right type of fertilizer and proper water management and also the
importance of when to sow the seed. Many cooperative societies were activated for seed,
fertilizer supplies and water management. This experiment resulted in increasing the
yield per hectare from 2 to 6 tonnes. Approach to such innovations will vary as different
types of farming techniques would suit different types of soil and agro-climatic
conditions. Now, I would like to talk about the role of information technology in
agricultural research.
Role of Information Technology
Information Technology should be used for maintaining an updated and enriched
database of region-specific agricultural information and timely dissemination of the
information pertaining to soil enrichment, seed selection, actions relating to arrival of
monsoon, etc. to the farmers. In addition, information regarding agricultural product
preferences both national and international, demand-supply status in respect of
different products and the current price should be made available on-line to the farmers
for taking timely decisions on crop product diversification strategies and positioning of
the same in right market to get optimum revenue. The grass-root level democratic
Institutions should take the lead in central acquisition of the latest information using IT
as a tool and make it available to the farmers.
Market research
There is a need to examine the products which are demanded by the new life-styles of
the modern generation. For example, special type of corn is required for making corn
flakes and unique potato crop for making wafers. Hence farmers are required to take
the demand of the end processed product into account while selecting the crop.
Government agencies should facilitate dissemination of such information for enabling
the farmers to get better value for their increased output.
The agro-processing industry has to take into account the retention of the nutritional
value, possible side effects due to the use of additives and preservatives for increasing
the storage life and aesthetic, eco-friendly and cost effective packaging. In addition, the
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agriculture and agro-processing industry in India have to master many new standards
and perceptions for cleanliness, generally described as phyto-sanitary requirements.
Scientists have to re-orient their research projects to achieve the above.
Suggested R&D areas
Since, I am in the midst of agriculture researchers from over 80 countries, I would like
to suggest certain R&D missions, which can be carried out collaboratively among
nations.
1.

High yielding varieties: The productivity of the current varieties has reached a
plateau. We have to develop high yielding varieties in addition to higher yield with
more quality characteristics viz., more vitamins and minerals, which will help to
reduce the nutritional dependent health problems. For example, lack of vitamin A
in the food leads to night blindness. To overcome this problem, rice and other
stable food must possess adequate quantity of vitamin A. Research in genetically
modified plants such as Golden Rice Programme, needs to be hastened up.

2.

Tissue culture and clonal propagation: There is a great variation in the
productivity. Wherever possible micro-propagated plants should be used which
have high yield capability and are disease-free.

3.

Global warming has resulted in increased CO2 percentage in the atmosphere. It
favours C3 plants (rice, wheat, etc.) breeding which has to be oriented towards
enhanced yield by absorbing more CO2 in the atmosphere and increasing the
yield.

4.

Radio-isotopes: R&D can be focused on using radio isotopes to diagnose
nutritional deficiency in plants and soils for precise application of fertilizers.

5.

Precision farming and automation: R&D should concentrate on precision
agriculture. Mechanization has to be resorted to for providing right quantity of
water and nutrients to the crops.

6.

Energy farming: Waste land has to be fully utilized for energy crops (sweet
sorghum, sugar beet, cassava, oil-bearing shrubs for ethanol production).
Appropriate technologies have to be developed for making these crops
economically viable. R&D is also needed for power generation through biomass
which has extensive application in agriculture.
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7.

Assistive technologies for farms: From environmental consideration and to reduce
the use of fossil fuel, we have to design farm vehicles and farm equipments which
can be run on 100% bio-fuels or are electrically operated. Researchers must focus
on developing intelligent farm machines. For example, a harvester should record
the yield per unit area while harvesting. Intelligent mechanization like weeding
only weeds and not the plants has to be developed.

While taking multi-dimensional approach to agricultural research towards second
Green Revolution, it is essential to capture the traditional knowledge of farmers and
their experiences for developing appropriate technologies.
Conclusion
I would like to mention one incident which I consider very important for promoting
quality research. Nobel Laureate Prof. Norman E Borlaug, a well known agricultural
scientist and a partner in India's first Green Revolution was receiving M.S.
Swaminathan Award, at Vigyan Bhavan, New Delhi on the 15th of March 2005. Prof.
Borlaug, at the age of 91, was in the midst of all the praise showered on him from
everybody gathered there. When Prof Borlaug's turn came, he got up and highlighted
India's advancement in the agricultural science and production and said that the
political visionary Shri C. Subramaniam and agricultural scientists Dr. M.S.
Swaminathan were the prime architects of first Green Revolution in India. He also
recalled with pride, Dr. Verghese Kurien who ushered White Revolution in India. Then
the surprise came. He turned to scientists sitting in the third row, fifth row and eighth
row of the audience. He identified Dr. Raja Ram, a wheat specialist, Dr. S. K. Vasal, a
maize specialist, and Dr. B. R. Barwale, a seed specialist. He said, all these scientists
had contributed for India's and Asia's agricultural science. Dr. Borlaug introduced them
to the audience by asking them to stand and ensured that the audience cheered and
greeted the scientists with great enthusiasm. This scene I have not witnessed in our
country before. This action of Dr. Norman Borlaug I call a 'Scientific Magnanimity'.
Friends, if you aspire to achieve great things in life, you need Scientific Magnanimity. It
is my experience that great mind and great heart go together. This Scientific
Magnanimity will motivate the scientific community and nurture team spirit and lead to
newer discoveries and innovation in reorienting agriculture research.
With these words, I inaugurate the GFAR Triennial Conference 2006 with the theme
“Re-orienting Agricultural Research to meet the Millennium Development Goals”. I
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wish the participants all success in their mission of realizing the Millennium
Development Goals.
May god bless you all.

5.1.5. Vote of Thanks
Dr. Olanrewaju Smith, Executive Secretary, GFAR
It is indeed a great honour for me to say a few words of thanks to all those who have
contributed to this Conference. Let me start by thanking H.E. Dr. Abdul Kalam,
President of India for having taken some time out of his very precious time to grace this
occasion. We greatly appreciate the thoughts he has planted in us through his most
invigorating speech and we thank him for taking the time out of his busy schedule to
come and declare this Conference open.
I will also like to thank Mr. Sharad Pawar, Union Minister of Agriculture, Government of
India, for his participation in the inaugural function of the Conference and sharing his
views, which necessitated him to leave a Cabinet meeting, reflecting his commitment to
the objectives of the Conference. We also thank him for hosting the Conference and for
the warm hospitality.
I am grateful to Dr. Mangla Rai and his entire team for the unfailing support in the
organization of this Conference. He has contributed right from the planning stage of the
Conference and has put all the relevant resources of the ICAR at our disposal for
successful implementation of various activities of the Conference. I am also indebted to
the FAO Resident Representative here in India, Mr. D. J. Gustafson, who has provided
all the needed support to enable us to get the Conference going.
We would not have been able to hold this Conference but for the generous support of
different donors and we hope that their commitment to the GFAR would continue in the
future as well.
Lastly, I would like to thank all the participants who came from long distances to make
this Conference possible.
Thanks.
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5.1.6.

Message from IFAD
Dr. Rodney Cooke, Director, Technical Advisory Division,
IFAD and Chair, Donor Support Group of GFAR

Mr. Chairman and distinguished delegates to GFAR 2006,
It is a pleasure for IFAD to be invited and for me, personally, to address the inaugural
session of this Triennial GFAR Conference on “Reorienting Agricultural Research to
meet the Millennium Development Goals.”
The fact that New Delhi was chosen for the venue of this important Conference, is
significant on many counts. It was in this capital that the seeds of GFAR were sown at
the Mid-term-Meeting of the Consultative Group on International Agricultural Research
(CGIAR), held in May of 1994, when IFAD was asked to organise a platform to develop
a “Vision of International Agricultural Research”. This was the precursor to the formal
establishment of the Global Forum itself two years later in October 1996.
Exactly a decade after the launch of GFAR, it is fitting that we meet here to assess how
the re-orientation of the global agricultural research system and its attendant needs for
a new institutional architecture, can be realised for R&D in the agricultural sector in
ways that can help the international development community to meet the MDGs.
Mr. Chairman, at the outset, I would like us to recall that at the Millennium Summit, we
committed ourselves to a challenging poverty eradication agenda. The MDG pledge is

Dr. Rodney Cooke making his presentation at the
Opening Session of the Conference
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strongly reaffirmed at every major forum of the international community. This GFAR
Platform is one where we should reiterate our collective commitment not only
emphasising enhanced investment targeting pro-poor R&D, but also on R&D alliances
which involve all key stakeholders based on principles of sound strategic partnerships
that of complementarity, subsidiarity, efficiency and comparative advantage.
Mr. Chairman, the past two decades have witnessed a remarkable paradigm shift as
agricultural researchers and development workers struggled to improve the impact of
agricultural research for the poor. There has been a shift from a direct technology
transfer approach, through the use of various forms of farming systems and farmer
participatory techniques, to progressive forms of partnership-based approach based on
innovation systems, which seek to blend formal and informal sources of knowledge and
processes of co-innovation among multiple stakeholders to enable learning, faster
uptake and wider impact.
We should recognise GFAR partners' achievements so far. As Chair of the Donor
support group, I have personally witnessed a 10-fold increase in the annual
commitment of Donorpartners to the GFAR Secretariat, since the year 2000 when my
organisation invested US$ 100-200,000 in order to nurture the seed of an incipient
initiative which, in the mid-nineties, was seeking to carve its niche in the forging of
strategic partnerships in agricultural research. Our effort has been to broaden the
support base for GFAR making it a key platform for bringing together multi-stakeholder
perspectives for common objectives in agricultural R&D.
Today, IFAD commits upwards of half a billion dollars annually to loan and grantfinanced projects to fight rural poverty - not just in terms of improved productivity and
incomes but very much also in terms of better nutritional security and socio-economic
empowerment especially that of rural poor women. These are objectives which go well
beyond MDG 1 and can be achieved only through the forging of strong strategic
partnerships and alliances among all of the actors involved in agricultural research for
development.
Mr. Chairman, IFAD believes that poverty reduction is not something that governments,
development institutions or any other groups can do for the poor. The poor have to work
their way out of poverty, using their own skills and talents. What others can do is to
forge partnerships and promote enabling conditions for the poor to help themselves.
In the context of research, IFAD sees GFAR as the vehicle for inclusiveness in
partnerships, providing a forum helping pro-poor institutions indeed, farmer
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organisations themselves - to voice their needs, use their capacities and participate as
partners in setting and delivering research agenda towards finding sustainable solutions
to the challenges they face.
GFAR efforts to support worldwide collaborative research partnerships are providing an
institutional home, both at the regional and at the inter-regional levels, for such a
process of participatory technology generation. The process involves the mobilisation
and mutual recognition of the views, aspirations and capacities of different actors and
requires negotiation to achieve coherence in their common vision and involvement of
civil society organisations such as farmers associations and non-governmental
organizations.
We have come to recognise that improved stakeholder representation is required
through working closer with civil society organisations including NGOs, farmerorganisations, agricultural universities and, increasingly, with the private sector. One
important stakeholder constituency which can provide an avenue for exploring creative
ways to better connect local initiatives at the grass-roots level in the future are the
Youth. We will hear from them of their role in collective action, as students and as
researchers and members of producer-organisations and how they can play a potent role
in influencing strategic decisions and re-orienting the R&D Agenda.
As we embark on re-orienting R&D systems we need to develop better knowledge
sharing and learning from our projects and those of others about the contributions of
strategic partnerships to the process, outputs and outcomes of those projects, so that
factors responsible for positive impacts can be identified and used in better design and
management of future R&D investments. We need to develop ways of impact
measurement to learn from experiences and assess the quality of the partnerships that
have been formed with respect to their effectiveness in accelerating innovation
processes or in enhancing pro-poor development impact.
GFAR partners have an important role in delivering the transformational potential of
science and technology in rural development. We must re-double our efforts to optimize
the R&D system to promote scaling up innovations, forging strategic knowledge
management and innovation partnerships, and strengthening the learning functions of
our partnerships.
Thank you.
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5.1.7.

Message from FAO
Daniel John Gustafson, Representative of FAO in India

Excellencies, Ladies and Gentlemen,
It is a great honour and a privilege for me to address you on behalf of the Food and
Agriculture Organization of the United Nations (FAO). I would like to express my
sincere thanks to the GFAR for their invitation and to the Government of India for the
kind hospitality.
Just as India is now forging ahead to emerge as one of the great economic powers in the
world at the beginning of the 21st century, so it was that it led the way almost 50 years
ago amongst developing countries in transforming its agriculture. Within just a few
years India fended off the very real spectre of mass famine when millions of its farmers
embraced a combination of new yield-increasing farming technologies, triggering a
spectacular rise in its rice and wheat production. It is important that India, which has
invested so much effort in developing its capacities for agricultural research, should be
hosting the GFAR 2006 Conference.
The theme of the Conference “Reorienting Agricultural Research to Meet the
Millennium Development Goals” is of enormous relevance to all developing countries
as well as to FAO. In spite of the great progress made in raising global food output,
progress towards the attainment of the over-riding Millennium Development Goals
(MDGs) that of halving hunger and poverty by 2015 has been uneven and frustratingly
slow.
Like many other developing countries represented in this Conference, India is
becoming increasingly concerned about the sustainability of the intensive farming
systems upon which so much of its food supplies now depend. The worldwide quest to
produce more and better food is putting rising pressure on fragile land resources,
leading to widespread degradation and increasing competition for scarce water
resources. It is also harming water quality, as evidenced recently by the high levels of
pesticide residues turning up in widely marketing soft drinks.
Much is being done by researchers, not only in India but throughout the developing
world, to confront the challenges posed by the MDGs, especially those relating to
hunger reduction and the environment. FAO, in launching its Special Programme for
Food Security in 1994, benefited from the sage advice of one of India's great scientists,
Dr. M.S. Swaminathan, who still now is in the forefront of rural innovation in India.
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Much of what GFAR's members do in the coming years must be driven by the world's
commitment to attain the MDGs especially the first and seventh goals. What are then
the implications for the research agenda of the commitment to halve hunger by 2015,
and to do this in ways that are truly sustainable?
Over the past 50 years, it is claimed that the global agricultural research agenda has
been increasingly driven by business interests rather than by the food security concerns
and the considerations of sustainability which are so central to the MDG process. Much
of the research effort has been on technologies that have the potential to generate
corporately appropriable benefits rather than increase the supply of public goods. This
is not to imply that industry-induced research is not necessary or that it has not
contributed importantly to global agricultural growth. The point, however, is that there
has been serious under-investment in areas of investigation that may be more relevant
for improving food security and the sustainability of intensive farming systems. There is
a concern that the fruits of research in developed countries, which were once freely
available to farmers throughout the world, will become more difficult to obtain in the
future, due to the extension of Intellectual Property Rights.
More funding needs to be applied to the search for new systems for Integrated Pest
Management that could reduce pollution and cut the risks of poisoning which face both
farmers and consumers. We have to improve research on varieties which can readily be
reproduced by farmers and may show greater resilience to pests and diseases. Not
enough has been done to improve fertilizer use efficiency. Nor have the potential
benefits of improved biological nitrogen fixation systems been seriously exploited, and
we do not know much more about the interplay between organic matter and inorganic
fertilizers than we did years ago. Advances in knowledge related to soil biology and its
impact on soil structure, water holding capacity and fertility have been extremely
limited. And most countries given the limited growth in our understanding of how to
optimise water use efficiency continue to design their irrigation schemes on the basis of
formulae which calculate how much water is required for unchecked crop growth rather
than on ones that optimise returns per unit of water applied. Finally, I would suggest
that we are short of good information on which to base the design of sound agricultural
policy responses to the increasingly real threats posed by global warming and other
aspects of climate change.
I am sure that all those who are attending this Conference share my deep concern that
there is far too little concerted research now being undertaken in both developing and
developed countries to address the very serious sustainability limitations which are
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already facing most intensive farming systems as well as systems for the sustainable
management of marine fish resources and tropical forests. Publicly funded research
needs urgently to focus increased attention on developing high performance farming
systems - that will no longer continue to degrade land, water and genetic resources,
through excessive dependence on pesticides, inorganic fertilizers and forms of
mechanization based on inversion tillage - that will better harness natural processes to
maintain soil fertility and water quality, and that will identify practical means of raising
the value of farm output per unit of water used.
There is also a need for more research on what has been termed “pro-poor technology”,
with the aim of ensuring that even very small-scale farmers, the ones amongst whom
rural food insecurity is greatest, can better meet their family and community food
needs. Given that their food shortages are often due to very low labour productivity, one
of the priority areas for research must be to find ways of raising labour productivity on
small farms. Equally important is an expansion of work on ways in which small-scale
and vulnerable farmers can reduce risks, for instance on improving soil conditions for
water infiltration and storage, on water-harvesting and low-cost drainage, on croplivestock complementarities and on multi-storey and relay-cropping systems. These are
themes of vital importance to farmers in developing countries but of little appeal to
industry. Indeed, as the focus of agriculture is shifting rapidly from “chemical” to
“biological” production systems, the need is bound to grow for an expansion in publicly
funded research in developing countries.
Excellencies, Ladies and Gentlemen,
Let me clarify that I am not suggesting that there isn't a need for more investment by the
private sector in developing improved farming technologies. This will continue to be
important. However, it must be complemented by greatly expanded publicly funded
research on themes of vital importance to global and local food security and
environmental sustainability but which generate few privately appropriable commercial
benefits. The publicly funded research programmes should resist the temptation to
enter into activities better handled by private actors and, instead, concentrate the
limited resources available on generating a greater supply of recommendations of an
essentially public goods character.
The key constraint perceived by most developing countries interested in shifting their
research priorities in this direction is that it is knowledge-intensive and that they do not
have the number of scientists required to expand such work, using conventional
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methods of research. Sub-Saharan Africa has only 83 scientists per million people,
compared to 785 per million in Asia and 1,100 in developed countries. Since there can
be no immediate significant change in the availability of scientific expertise, I very
much hope that this Conference will look to practical ways of overcoming the problem,
in particular by exploring how to engage farmers more fully as partners in the processes
of research and testing.
I am absolutely certain that there is no place for a business-as-usual research agenda,
no room for complacency. The Green Revolution opened the way for fundamental
changes in tropical and subtropical farming systems 50 years ago. Once again, equally
fundamental changes are needed in the ways in which the world's scarce and fragile
agricultural, marine and forest resources are exploited and conserved - to meet the
needs of all members of our generation, especially the chronically hungry, so that they
can continue to provide food and raw materials for all generations to come. Given the
long lead time between the generation of an idea, its testing, refinement and eventual
dissemination across the world, the sooner serious consideration is given to where the
top research priorities lie and how these can be addressed, the better. GFAR is well
placed to determine these priorities and to help to orchestrate a coherent response from
research structures and organizations at national, sub-regional, regional and global
levels.
Excellencies, Ladies and Gentlemen,
Let us not allow future historians to condemn our generation for its selfishness in
destroying the foundations of future global productivity in order to satisfy its insatiable
greed and its propensity for waste. Nor should we provide them with the opportunity to
point to the greatest absurdity of our time that we have excluded some 850 million of
our fellow human beings of the most basic of human rights, the right to food, when
ample food to meet the needs of all is being produced.
I hope that I have planted some ideas which you will dwell on and debate during the
coming week. FAO shall be interested to learn of your conclusions.
I wish you, on behalf of FAO, every success in your work and thank you for your
attention.

51

5.1.8

Message from the European Commission
C. Patermann, Director of Biotechnologies, Food and
Agriculture, European Commission Research
Directorate

Mr. President, Excellencies, Ladies and Gentlemen,
On behalf of the European Union Commissioner for Research, Janez Potočnik, I would
like to express the highest appreciation of the European Commission to the Global
Forum of Agricultural Research, and to the honourable Government of India, for having
organised this challenging event. We are grateful for this opportunity to share with you
the approach that the European Union has adopted to reorient agricultural research to
meet the Millennium Development Goals.
Together with the global community, the European Union is firmly committed to the
achievement of these goals by the year 2015, and the European Commission is
supporting a broad range of initiatives in this direction. Europe, which is more than 500
millions citizens, is by far the biggest international contributor with almost half of the
worldwide support to agricultural research for development, as reflected for example via
its contribution to the CGIAR.
The agricultural sector plays a critical role in the achievement of these aims. It directly
contributes to the MDGs of 1) eradicating extreme poverty and hunger and: 2) ensuring
environmental sustainability. It also contributes indirectly to the goals of achieving
universal primary education; of reducing the mortality rate of children; of combating
HIV/AIDS, malaria and other diseases; and of developing a global partnership for
development.
Multiple global challenges remain to be addressed in this field: 1) even though progress
has been made globally, poverty and food insecurity continue to constitute a threat to
many human lives across the World. 2) concerning the MDG of ensuring environmental
sustainability, reversing the loss of environmental resources remains a challenge. 3)
world targets for access to safe drinking water are in sight, but coverage remains spotty
in rural areas. 4) greater efforts are also needed to develop and transfer cleaner energy
technologies and fuels also to developing countries that are beginning to invest more
heavily in energy-intensive activities. In this context, agricultural research for
development (ARD) plays the crucial role, as research into different disciplines 52

biological, technical, social and economic that can provide, as a powerful engine, new
knowledge and help identify appropriate solutions to agricultural problems faced by
poor people.
As already mentioned, the European Union is the largest international contributor to
agricultural research for development, providing about half of the worldwide support to
this sector. At the European level, EU Member States, Norway, Switzerland and the EC
have set up the European Initiative for Agricultural Research for Development
(EIARD), in order to coordinate their ARD efforts.
EIARD's mandate includes the development of a common European approach towards
the CGIAR. EIARD also initiated the European Forum for Agricultural Research for
Development (EFARD) in order to strengthen institutional and thematic networks of
European universities and research organisations. Similarly, at the programme level,
EIARD supported the setting up of an ERA-NET (called ERA-ARD), in order to
coordinate the ARD programmes of the Member States. EIARD aims at improving
information sharing as a prerequisite for better cooperation both on policy and
institutional level. A fruitful meeting of the EFARD took place yesterday in the frame of
this Conference, and highlighted the several progresses made by this European Forum
during the last few years as well as the wide range of opportunities open for the near
future.
Agricultural Research for Development is a key element of 2 main EU policies: 1)
Research policy: and 2) Development co-operation policy. Along these policies, in the
recent years the EU and the European Commission have provided substantial financial
support to ARD through both the research and development co-operation programmes.
The EC development policy is articulated in the “European Consensus on
Development”, which is focused on the attainment of the MDGs and addresses food
insecurity as a priority in the fight against poverty. It further associates food security,
among others, with rural and agricultural development and with the sustainable
management of natural resources. Recently, the commitment to the poorest regions SubSaharan Africa and South Asia has been affirmed at a political level. The EU 2005
Strategy for Africa restates the importance of addressing food security in the frame of
pro-poor growth and agricultural development.
EC funding through development cooperation has been provided at the national and
regional levels through the European Development Fund (EDF) and at the global level
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through the Food Security Budget Lines (FSBL). Recently, the level of EC financial
contribution to ARD through development funds can be estimated approximately of 40
M€ per year.
The European Commission has provided support to ARD at regional level, in particular
in Sub-Saharan Africa, through European Development Fund regional programmes.
Activities include institutional and network support, training, capacity building, and
competitive research funds.
The Programme for S&T Innovations and Capacity Building (PSTICB), financed
through 9th EDF Intra ACP funds, has been approved for a total amount of 30.35
Million Euros, and is entering its implementation phase. It addresses the issue of
building and enhancing strong scientific and technological capacity to support
research, development and innovation in the ACP region: and Agriculture has been
identified as one of the 6 focal areas.
As future perspectives, the programming phase of the 10th EDF is being continued.
At global level, EC has been supporting the implementation of agricultural research of
an international public goods nature, carried out by the Consultative Group of
International Agricultural Research Centres (CGIAR), through the Food Security
Budget Line. Presently the EC is financing 36 Centre Projects and 3 Global Challenge
Programmes, lead by 15 Centres of the CGIAR. The European Union is the main
contributor to CGIAR Centres, which is the single-largest public goods investment in
mobilizing science for the benefit of poor farming communities worldwide. In the year
2005, the total budget of the CGIAR was US$450 million: the EU contribution was
US$ 197 millions (43.7%), of which US$ 30.6 from the EC.
As future perspective, the incoming Food Security Thematic Programme (FSTP) will
continue to finance ARD at the global, continental and regional level with the objective
of reducing food insecurity and promoting agricultural development through the
delivery of global/international public goods in the area of agricultural research.
The EC Research Policy and funds: Research is a major engine for economic
development. Today's economy and the well-being of citizens rely on the progress of
knowledge and its transformation in new products, processes and services, for
humanity. The EC Communication "Building the European Research Area of
Knowledge for Growth" (2005) sets as priority goals for the EU to foster sustainable
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prosperity and solidarity, and to make the Union a strong global partner. Putting the
knowledge triangle of "research-education-innovation" at work for the benefit of
economy and society in Europe and world-wide, is a major goal.
European policies are not to be developed in isolation: they embrace the wider
international context which shapes both challenges and opportunities for Europe and
world-wide, including responding to global challenges.
The sector of life sciences and biotechnologies hold great promises of meeting some of
the fundamental needs for food and health faced by the developing world. In 2002, the
EU laid out its policy on biotechnologies in its EC Communication “Life Sciences and
Biotechnology - A Strategy for Europe”. This strategy reaffirms the role of Europe in the
world towards responding to global challenges, and sets a European agenda for
international co-operation, with a responsibility towards the developing world. This cooperation agenda includes several objectives:
•
•

•

Addressing global challenges, such as environmental safety, food security and
fight against major diseases
Assuming responsibilities towards the developing world - in a fair partnership,
particularly towards poverty eradication and fighting against poverty related
diseases
Contributing to global governance issues, such as the development of international
guidelines, standards and recommendations in these R&D sectors.

This commitment to global co-operation is reflected in the main instrument for
implementing the EU research policy that is the “Framework Programme for Research
and Development”. The Framework Programmes (FPs) have been the main financial
tools through which the European Union supports research and development activities
covering almost all scientific disciplines. We are currently ending the 6th Framework
Programme, which was open for participation to nearly all countries in the world, with
substantial funds a total of nearly 20 Billion Euros, of which 600 million Euros were
reserved for the participation in research projects of nearly 150 targeted non-EU
countries, including developing countries from Asia, Latin America, Africa, and the
Caribbean and Pacific areas.
Specific measures for international co-operation dedicated to developing, transition and
emerging economies were carried out in FP6. Life sciences and biotechnology topics
addressed by this area included health, environment, natural resources and food
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security. A total of 227 projects with a funding of 112 M€ to non EU countries have
been supported in these areas between 2003 and 2006. Most of these projects
contributed to the MDGs through research dedicated to sustainable socio-economic
development and global competitiveness.
Examples include projects which addressed issues such as how increased rainfall from
El Niño can trigger regeneration of native trees in degraded ecosystems, how to
increase yield of legumes in the Mediterranean region under water deficit, or how to
develop valuable crops for sustainable agriculture in semi-desert conditions in southern
Africa. Another outstanding example of initiatives tailored to the specific needs of
developing countries, supported by a collective effort of EU Member States and built on
principles of equitable partnership, is the European and Developing Countries Clinical
Trials Partnership (EDCTP). This is a research programme for the development of new
medical products, microbicides and vaccines to fight HIV/AIDS, malaria and
tuberculosis, targeted at Sub-Saharan Africa. The EDCTP was created by 15 European
countries to establish a long term, sustainable and genuine partnership between
European and developing countries. The EDCTP target budget is 600 million € for the
period 2003-2007, of which 200 million € is from the EC.
On 6 April 2006, the European Commission adopted a proposal for a new EU
Framework Programme for Research and Development, providing new impetus to
increase Europe's growth and competitiveness, and recognising that knowledge is
Europe's greatest resource. The 7th Framework Programme is going to be launched by
the end of this year and will run between 2007 and 2013. With a budget of almost 55
billion euros, and a nearly complete opening to participation by non EU countries, this
FP represents the largest international programme for R&D in the world. FP7 will
address collaborative research and development in 10 thematic priorities, including
health (with emphasis placed on transferring basic research discoveries to clinical
applications), environment and climate change, energy (with the focus placed on
renewable energy sources and a significant lowering of CO2 emissions) - and
agriculture, food and biotechnologies at large.
The thematic priority of Food, Agriculture and Biotechnology will address issues such
as sustainable agriculture, safer and healthier foods, cleaner environment, the
production of renewable bio-resources, including for energy use. It will contribute to
the building of a “European Knowledge Based Bio-Economy” by exploiting new and
emerging research opportunities that address social, environmental and economic
challenges such as: the growing demand for safer, healthier and higher quality food and
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for renewable bio-resources; the increasing risk of epizootic and zoonotic diseases and
food related disorders; threats to the sustainability and security of fisheries,
aquacultural, agricultural, and stockbreeding production, including those resulting in
particular from climate change.
International co-operation will be an important aspect throughout the 7th FP and it will
be implemented via two main channels: 1) the opening of all activities carried out in
the thematic areas to researchers from third countries; and 2) specific co-operation
actions in each theme dedicated to third countries, including co-operation activities
targeted at developing countries and emerging countries, focusing on their particular
needs in fields such as health, agriculture, forestry, fisheries and environment.
Where possible, the 7th Framework Programme will contribute to meeting the
Millennium Development Goals. Particularly, a dedicated package of research actions
in health, food, agriculture and environment will contribute to the MDGs of "eradicating
extreme poverty and hunger", "ensuring environmental sustainability, including access
to safe drinking water" and "combating HIV/AIDS, malaria and other poverty related
diseases".
For instance, the thematic priority Food, Agriculture and Biotechnology will launch
during the year 2007 calls for specific international co-operation actions addressing
topics such as malnutrition and neglected zoonoses in developing countries, improved
agro-forestry systems for sustainable farming, food crops tolerance to multiple abiotic
stresses, including drought and salinity. Thus, Europe has a fundamental dual role to
contribute to ARD, firstly, as a leading science and technology partner, linking
European and developing countries in a global partnership and secondly, as a major
Donorto international agricultural research centres and national agricultural institutions
in developing countries.
Looking at the future, I would like to mention that the new development cooperation
framework of the European Union (the European Consensus) recognises the importance
of agriculture and rural development for poverty reduction and economic growth. In its
ambition to create a positive economic environment, the EU sets out to target specific
support on increasing competitiveness and productivity of the agricultural sector,
particularly in Africa. One of the key approaches to achieve this will be through
strengthening the support of pro-poor, demand-driven agricultural research linked to
the production of global public goods. Furthermore, as outlined before, the new
Framework Programme for Research and Development will continue to offer broad
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opportunities to contribute to the achievement of the MDG, particularly of eradicating
poverty and hunger, ensuring environmental sustainability, including access to safe
drinking water and tackling poverty related diseases such as HIV/AIDS and malaria.
On the basis of past experience, in order to maximize impacts, there is a clear need to
move from a supply based approach to a demand based one, building partnerships
between scientists, smallholder farmers and other key stakeholders in the agricultural
sector (private sector, local communities, NGOs, universities, farmers' organisations,
SMEs). In particular, ARD should be responsive to farmers' and other beneficiaries'
needs.
A key element for a responsible global governance - particularly in this field of life
sciences, biotechnologies and agricultural research for development - will be the open
dialogue between industrialised and developing countries, in order to define together
challenges and needs and to co-ordinate international efforts. Examples of such forums
are being supported by the EC FP programmes. Recently, a group of prominent
scientists and Institution from Europe and from developing Countries including the
famous M.S. Swaminathan Foundation from India - have taken up such humanitarian
and global challenges in setting up the "European Action on Global Life Sciences
(EAGLES)” which encourages debate at the highest level, both scientific and political,
on the needs of the least developed countries and on how European and world-wide
research policies and research programmes can help to improve their situation. A
fruitful dialogue has been carried out this year in the context of the Bio-Vision
Alexandria Conference on “New Life Sciences: Changing Lives”
I hope very much, that we from Europe get interesting inspirations and ideas on our
future work from this Conference and I hope that you also will get a better insight on
our concepts, ideas and strategies for our common course in favour of a better future for
all.
Thank you.
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5.1.9 Message from CGIAR Chair
Katherine Sierra, Vice President of the World Bank's
Sustainable Development Network (SDN), presented by
William Dar, Director General of ICRISAT
I am delighted to greet all of you taking part in the third triennial conference of GFAR
at New Delhi. CGIAR-Director Francisco Reifschneider and I would have preferred to
accompany you personally, and I am sorry that we could not. But I hope to convey
adequately in this message our strong commitment to your collaborative work and our
best wishes for a successful gathering.
I also wish to take this opportunity to congratulate you on GFAR's tenth anniversary.
This is indeed, an important milestone in your effort to build partnerships that increase
the effectiveness of agricultural research for development. In this endeavour, GFAR is a
key partner of the CGIAR. You play a catalytic role by providing a forum for dialogue, a
channel for information flow and a sphere for networking. For that reason, as the
CGIAR's new chair, I will be alert to new possibilities for strengthening our partnership
with you.
One such opportunity that arose recently centers on the vital role of civil society
organizations, or CSOs, in research for development. As some of you know, a forum
designed to foster more active CGIAR engagement with CSOs will occupy a central
place in the Programme for our upcoming annual general meeting, AGM06. Its aims are
similar to your important pre-conference consultation on this same issue. We appreciate
GFAR's collaboration in organizing the CSO-CGIAR Forum, and we hope the outcomes
of your consultation this week will enrich our dialogue at AGM06. For this purpose, we
have offered through GFAR to support CSO representatives who would be interested in
taking part in the CSO-CGIAR Forum. We look forward to having them join in the
dialogue. The results of a survey conducted recently on the perceptions of CGIAR
stakeholders suggest that we have much to gain from stronger engagement with CSOs.
In addition to contributing importantly in research and development, these
organizations exert strong influence on other stakeholder groups and thus play a pivotal
role in the development of partnerships. I trust your discussions in New Delhi will
pinpoint new opportunities for enhancing collaboration with CSOs as well as other
stakeholders in research for development.

59

One source of new opportunities for stronger collaboration is the continuing process of
reform in the CGIAR. A key accomplishment of this process has been to make the
CGIAR a more open system. Through the Challenge Programs, for example, as well as
other means, we have succeeded at involving many more partners and at bringing new
resources to bear on major development challenges. These are many and complex,
including such diverse concerns as communicable animal diseases, new pest and
disease pressures and global climate change. Agricultural research is more important
than ever in addressing those concerns. And so are broad partnerships that bring
together the multiple talents and resources that are essential for rapid progress.
You are meeting in a country that has registered remarkable progress toward
sustainable agricultural development. India is a leader in crop improvement and in the
development of conservation agriculture. And it is a pioneer in demonstrating how new
tools from molecular biology, telecommunications and other fields can be applied to
solve the problems of small farmers.
We look forward to learning about the outcomes of your meeting and to working with
you in our shared tasks of alleviating poverty, increasing food security and protecting
natural resources, all key requirements for achieving sustainable economic growth.
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The Conference theme implicitly questions the ability of current approaches to
agricultural research to meet the MDGs, primarily because the current ARD seems to
bypass societal needs of reduced poverty and better livelihoods, especially in rural
areas, and because of the inconsistencies between the goals of the current agricultural
research agenda and the societal development needs. The GFAR 2006 Conference will
examine how society at large should go about re-orienting ARD, who should do it or
with whom should it be done, what steps are needed to be taken, and what solutions
need to be generated for ARD. The Conference sessions are meant to look at current
bottlenecks which hamper more effective contribution of ARD efforts and examine how
these bottlenecks could be removed through paradigm shifts in ARD, institutional
innovations and development of appropriate technologies that are responsive to societal
needs and expectations.

5.2.2.

Keynote Address: Reorienting Agricultural Research
to meet the MDGs-Gordon Conway, Chief Scientist,
Department for International Development, UK

For most low income developing countries economic growth is crucial to all the MDGs.
For example in Malawi, the per capita Government expenditure is only US$ 100 per
year for everything. Economic growth here, in the medium term, could occur by
increasing rural economic growth, which is possible only by growth in agriculture,
forestry and fisheries.
With respect to the MDG 1 (halving extreme poverty and
hunger between 1990 and 2015), the key benefit of
agricultural growth with respect to eradicating extreme
poverty is that it can provide both farmers and farm
labourers increased income and it has increased
multiplier effect on other economic activities for every
additional US$1 of farm income generated creates a
further US$1-2 of income outside agriculture. Similarly,
key to halving proportion of people suffering from hunger
is again agricultural growth. In case of small farmers,
this will be directly from the increased production of
their own. By reducing prices of staple foods and
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Dr. Gordon Conway
presenting his key note address.

improving availability, as well as by increasing government and private food stocks for
times of shortage, increased agricultural growth would benefit the whole society in the
developing world, as it has been the case in India.
As agricultural growth is key to MDG 1, agricultural research and development is key to
agricultural growth. This was well illustrated by the last Green Revolution, which could
be called as one of the most successful technologies of the 21st century, spearheaded by
Norman Borlaug and his partners in China, Indian subcontinent and Mexico. At the
heart of this Green Revolution was tackling the problem of lodging in wheat by the use
of short-strawed Norin 10 from Japan, and in case of rice the use of Dee-gee-woo-gen
stiff-strawed variety with a single recessive gene for dwarfing, which enabled the
resulting varieties to respond to increased use of fertilizer and other management
inputs. The result was that wheat yields, for example in India and Pakistan, increased
linearly from less than 1 ton per ha in 1960 to nearly 2 tons per ha by 1985. India, that
imported food to meet the domestic needs in 1960, now has a surplus of nearly 40
million tons, giving it the true 'independence'. The real prices for all the three staple
cereals (rice, wheat and maize) decreased, benefiting all the developing countries that
depend on these staples.
The Green Revolution however suffered from the limitation that it focussed on 'ideal'
environment, was over-reliant on synthetic pesticides and fertilizers, did not benefit all
the poor, and bypassed Africa. Over 800 million people are still chronically
undernourished, some 180 million children severely underweight for their age, 400
million women of child-bearing age anaemic and over 200 million children vitamin A
deficient. The global food deprivation is still wide spread, including in India, where
over 200 million people are undernourished.
Part of the reason is the yield of cereals. It has shown more or less a linear increase in
China and at a slower rate in whole of South Asia, but there has been no increase in
Sub-Saharan Africa. There is a reduction in the annual increase in yield of both rice
and wheat in the developing countries since the Green Revolution. In case of maize
there is a slight increase, but it is only because the yield of hybrid maize grown for
animal feed rather than the corn grown for human food. For example, in India the
agricultural growth rate has gone down from nearly 4.6% per annum in 1980s to nearly
1% during 2002-2003. This is serious, as agriculture was contributing to nearly 25% of
total national GDP, thanks to the Green Revolution.
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Noting that Green Revolution bypassed Africa, some have argued that what Africa
needed today was what India had during its green revolution. This however is not
correct. Africa needs today exactly what India needs today, to increase productivity and
economic returns from marginal areas exposed to a series of abiotic stresses. This opens
a great potential for cross learning.
The global problem is that cereal production has tended to fall short of consumption in
the last few years; as result, the global grain stocks are falling. It is a matter of great
concern. This is not to say that there have not been recent successes. For example, new
rice varieties for Africa developed through efforts at WARDA have improved
productivity of upland rice. Development of a vaccine has nearly eradicated
Rinderpest, which used to be a devastating disease of livestock in the past.
The immediate needs for MDG 1 are new successes for Sub-Saharan Africa, but also for
South Asia and Latin America. We need higher yielding, resilient crop varieties and
animal breeds, integrated pest and nutrient management, efficient small scale water
management, accessible input markets with low price inputs, and accessible output
markets with fair prices. We need appropriate technologies, involving an appropriate
mix of 'traditional, intermediate, conventional and advanced technologies', to achieve
the needed success.
Intermediate technologies are sustainable and fool proof and they have worked, hence
they will be needed. For example, treadle pump to lift water, biodegradable plastic for
mulching used extensively in loess plateau, coconut harvester developed by an NGO in
Kerala to ease safe harvest, intercropping systems of all kinds which are highly
productive and prevent risk.
Conventional technologies, such as Mandelian breeding, have been the technologies on
which researchers have relied a great deal. A good example is the development of high
quality protein maize. These are now being crossed with African cultivars. But it took
nearly 16 years of painstaking efforts to get success. There is thus a limitation of time;
may also be labour intensive to use, require relatively high level of skills to use,
difficult to solve many problems, expensive to produce and poorly available.
There are four advanced and platform technologies available now that have implications
for agriculture: 1) Information and Communication Technologies, 2) Biotechnology, 3)
Nanotechnology and 4) New Materials. Of these technologies, biotechnology is
particularly significant as it could put the advancement with “seed”, so essential for
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sustainable agriculture. There are three components of biotechnology: tissue culture,
marker-aided selection and recombinant DNA technology. Use of these technologies has
recently proved highly rewarding. For example, tissue cultured banana stocks in
Uganda have given very high yields; tissue culture has been used to rapidly produce
new rice varieties for Africa based on the crosses of Asian and African rice germplasm,
harnessing benefit of both species. Marker-aided selection, based on locating and
tagging the genes for drought tolerance, improved quality protein, etc. permits fast
development of desirable cultivars. Recombinant DNA, which involves genetic
engineering or genetic modification (GM), has been used for years in producing
vaccines, used by most people. GM crops are also being produced for improved
tolerance to various stresses and for quality enhancement. The technology is however
geared to crops generally not of much use to the poor. The major exceptions are the
development of 'golden rice' and cabbage and other vegetables resistant to diamond
black moth, which has developed resistant to all pesticides.
All the above mentioned technologies are needed to achieve various MDGs. The other
research methodology is 'Translation Research.' This takes the knowledge and products
of basic science and translates them into forms that can be turned into practical
products. For example, genomic discoveries made by advanced laboratories are used by
the CGIAR Centers in developing of packages of tested traits to permit production of
varieties by the NARS and private sector to be made available to the farmers.
The seeds and fertilizers have to be provided in small packets to the poor farmers who
generally have small holdings, through proper access to input markets, at reasonable
prices. A system of agro-dealers is therefore needed. Information about and easy access
to the output markets is needed where the farmers could get fair price for their produce.
The output market facilitated by the Central Bank in Western Kenya is a good example.
Farmers are very smart in knowing their problems and therefore their participation in
technology identification and development is important. There are several examples of
projects in India and elsewhere where farmers have participated in identifying priority
problems and developing ecologically sound solutions.
'Poverty cycle' is an important feature related to the MDG 1. As revealed by the studies
done by IFPRI, most people in rural areas go in poverty because of poor health and
health-related expenses, heavy funeral expenses, large family size and fragmentation of
their land holdings. They go out of poverty when they diversify their income by
establishing links with urban economy; for example, when they get a job, mostly in
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private sector, or take up a craft or trade in a city, start a small business in the
neighbourhood. Diversification of on-farm income through production of cash crops or
livestock acquisition also helped in moving out of poverty. Significantly, acquisition of
education did not, by itself, appear to be enough to escape from poverty.
There are also other MDGs including those concerned with primary education, health,
water and environment that are related to agriculture. The growth in agriculture would
have indirect positive effect on these as shown in a recent (2005) report from FAO. For
example, with respect to MDG related to primary education, food insecure families
cannot afford school expenses and need children to work on farm. As a result,
attendance and completion of education in the rural areas is low. Hunger and
malnutrition, resulting in low birth weight leading to stunting, protein, iodine and iron
deficiency in children, impair the performance of children in school. With respect to
the health goals, it is clear that the infant mortality is high: there are some 1.5 million
deaths a year, mainly because of malnutrition, lack of vitamin A and zinc. Hunger and
malnutrition increase vulnerability of the poor to HIV/AIDS, malaria, and tuberculosis
and hunger drives women to prostitution and men to be migrant labourers increasing
likelihood of HIV/AIDS infection. Thus, the contributions of ARD are important for
these MDGs, although rarely a key. Nevertheless, it is important to use MDGs as a lens
for viewing ARD.
MDG 7, ensuring environmental sustainability, is very much related to agriculture. The
growth in agriculture, forestry and fisheries depends on renewable environmental
resources of soils, water, and biodiversity including biological agents that control pests
and diseases of plants, forest trees, livestock and fish. Hence, sustainable
environmental development determines agriculture growth, and furthers sustainable
agriculture. The concept of sustainability is nothing new. Marcus Terentius Varro, some
2300 years back, presented the concept in 'Rerum rusticarum' by the statement “Agri
cultura…Non modo est ars, sed etiam necessaria ac magna, eaque est scientia, quae sint
in quoque agro serenda ac facienda, quo terra maximos perpetuo reddat fructus”.
An optimum combination of productivity, stability, equitability and resilience,
minimising trade-offs, would lead to sustainable agriculture. This should form the basis
for a “Doubly Green Revolution,” similar to what M.S. Swaminathan calls “Ever Green
Revolution”. The aim of such an agricultural revolution would be to repeat the success
of “Green Revolution” on global scale, in many diverse localities, and be equitable,
sustainable and environmentally friendly.
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The need for a “Doubly Green Revolution” is becoming all the more urgent in view of
the threat of the global warming and climate change, much of which is related to the
change in moisture supply, making agriculture more vulnerable. The predicted
consequences of global climate change are that in some parts the world rainfall is going
to increase and become more intense while in others it would reduce. Other likely
consequences of the global climate change are increased river bank erosion, rising sea
levels, more intense cyclones and salt water incursions causing land degradation.
The drought events are going to become more frequent and severe in southern and
eastern Africa, North Africa and West Asia, and parts of South and East Asia, the
regions which are already experiencing water scarcity. The current annual losses to
drought, for example, in case of rice are worth about US$ 880 million in China, 580
million in East India and 3.6 billion globally. Similarly, global loss in tropical maize
because of drought amounts to US$ 2.2 million. Therefore, while the “Green
Revolution” was brought about by tackling the problem of lodging, the “Doubly Green
Revolution” for the coming 20-30 years will have to be based on tackling the problem
of drought. Combating drought would need drought tolerant varieties and breeds,
drought resilient cropping and farming systems, drought resilient livelihoods, and
small-scale sustainable water supplies.
As indicated by the recently released Stern Report, there is a need to start addressing
the problems associated with global climate change now rather than waiting any further.
In this context, a key component of sustainable development would be resilience.
Countermeasures needed to enhance resilience in the rural areas would include
breeding drought, flood and heat tolerant crop cultivars, developing management
system for sustainable use of natural resources based on minimum or conservation
tillage and integrated nutrient and pest management, infrastructural adjustments to
prevent floods, development of mangrove belts and shelterbelts to prevent land
degradation, crop insurance systems to reduce economic risks, and improving
livelihoods through income diversity and rural-urban linkages. Viewed as a whole, it
would constitute a complex agenda, based on the basic triangle of technologies, input
markets and output markets, and policyrelated issues as illustrated in Fig. 1.
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Responding to the comment, Gordon Conway said that it was true that donors provided
less support for agricultural R&D because the developing countries did not attach
priority to agriculture. The decision makers of several African countries have become
lot more vocal about the need for supporting agriculture, and donors have started
responding positively to their demand. The same has not occurred in south Asia, and
the belief among donors is that Asia, having experience of first Green Revolution, would
be able to do well to meet the current and future needs. This, to a certain extent, is
correct; Indian system is quite capable of providing answer to India's needs, and it is
true too for several other Asian countries as well. What is important is to recognize that
the challenge in Asia and Africa is not just of agriculture productivity but also of
environmental sustainability and equity?And, as the problems faced are common, there
is great scope for cross learning.

5.2.3. Panel Discussion on the Theme of the Conference
Dr. Adel El-Beltagy, as the moderator of the Panel Discussion, made opening remarks
and took a snapshot of the current status of achievement of each of the eight MDGs.
Clearly, the achievements were well below the target and it was high time to devise
ways and means to ensure that the targets set are met. Considering that nearly 50% of
the population in the developing world was dependent on agriculture, the role of
sustainable development of agriculture in hastening the progress towards achieving the
major MDGs was obvious. The Panel Discussion would focus on these issues. He then
invited Dr. Uma Lele and Dr. Christian Patermann to make their statements.
5.2.3.1 Statement by Dr. Uma Lele:
Commenting on GFAR, Dr. Uma Lele said she had attended the first meeting related to
this global forum held in Rome. Since
then, she had not been in much direct
contact with GFAR. During that
meeting in Rome, there was a concern
among the donors that the national
agricultural research systems were
very much dominated by government
organizations. In the last 15 years,
however, there has been a major
change and the NARS have started
Dr. Uma Lele making her presentation
during the panel discussion
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seeing themselves as actors along with farmer organizations, NGOs, private sector,
universities and other CSOs. This has been an outstanding progress. The second
significant development in the last 15 years has been an increased emphasis on
'research for development' as the CGIAR has been debating on research for developing
GPGs vs. location-specific outputs, i.e. research for development. GFAR is a coalition
of NARS and not just NARIs. The expenditure made by NARS of developing countries
amounts to nearly 46% of the total global agricultural research expenditure, as against
4% by the CGIAR. Therefore, there is great scope for leveraging the capacity of NARS
viz.- a- viz. CGIAR and the ARIs.
It was heartening to note from the presentation of Dr. Raj Paroda that, because of the
role played by APAARI in fostering partnership between the NARS of various countries
of the Asia Pacific region, there was a great deal of cross learning. For example, India
learnt about hybrid rice from China, not from the CGIAR. Baby corn and orchid
production technologies were other examples which were yielding great economic
returns to Indian farmers because of such cross learning fostered by APAARI and this is
a great success for GFAR. There should however be an independent evaluation of these
successes of partnerships with sufficient scientific rigour to give credence to the claims
made. This is particularly important for the NARS, who are at different stages of
development. China stands out amongst the developing countries in the forefront in
terms of overall expenditure on agricultural research as well as in efficiency of use of
this expenditure. India, Brazil and Chile are other large NARS. One of the challenges
for GFAR should be to find out what the coalition partners have learnt from each other,
not only focussing on partnerships with CGIAR.
There is a tremendous unrealized potential of the 46% of the global expenditure on
agricultural research made by these countries that can be harnessed by GFAR. An
important issue is to find out the reason of poverty of the poor in the developing world.
GFAR, as distinct from CGIAR, needs to put this in its priority agenda and make
poverty alleviation central to its work. This is because the evaluation of partnerships is
much more difficult than the evaluation of programmes, which have clear objectives,
resources and activities in contrast to the partnerships. GFAR can put focus on poverty
and all other relevant indicators and use them in evaluation of the progress of
partnerships.
The MDGs are multi-sectorial and research is a very small part of these. There are
nearly 220 million people only in India alone who have not met the MDGs. There are
another 200 million in Sub-Saharan Africa, 150 million in East Asia and the Pacific, 50
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million in Latin America and the Caribbean and 40 million in the Middle East. What
can different NARS learn from each other that would lead to poverty alleviation under
their specific conditions? GFAR had identified six priorities, five of which were similar
to those of the CGIAR Centres. The sixth priority relates to poverty mapping, an area
which is rather weak in the CGIAR Centres as the latter lay greater emphasis on
biological sciences and biotechnology and less on social sciences. If poverty mapping is
done by social scientists, conclusions reached might differ, at least with one of the
conclusions reached by Gordon Conway - that related to research on micronutrient
enrichment of food crops. Discussion with social scientists in India reveal that the
problem of micronutrient deficiency could be resolved if the access to vegetables, fruits
and traditional foods to the poor was improved through increased productivity and
reduced costs. Thus, the social scientists can help in identifying where the limited
resources could more efficiently be used in achieving the MDGs. Partnerships with a
sense of purpose are needed. And the sense of purpose would be to make poor people
central to the focus of agricultural research system.
Two other areas are important to take note of. The expenditure by NARS on agricultural
research has been declining as the proportion of the total national expenditure, as the
work of IFPRI has showed. China, however, is on top of the better performing ones and
India is second. If these two countries are taken out from the equation, the performance
of the developing countries is rather dismal in this regard. GFAR can play a very
significant advocacy role for promoting resource allocation to agricultural research by
the developing countries. The second issue is that the efficiency of resource use in
agricultural research has not been very high. If the partnerships between the developing
countries were purposeful, focussed on achieving poverty alleviation, the NARS would
start asking themselves as to what they could learn from others, e.g. from China, in
increasing the efficiency of expenditure made on research. questions or from Brazil on
cash transfers which might some times be more powerful ways of poverty alleviation
than the food transfers. The monolithic food distribution systems that many developing
countries have established are not the best way to reach poor people and alleviate
poverty. There is thus need for tremendous amount of research to be done by the social
scientists and other researchers in the developing countries in this area and the GFAR
can help them by providing forum for learning from each other.
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These are the questions that need discussion to arrive at pathways to solve the problems
through research partnerships.
5.2.3.3 General Discussion following the Presentation by Panellists:
•

Dr. Jochen de Haas: What did we achieve of the MDGs? The role of markets is
very important. There is all the potential for reducing poverty and hunger. But we
know that markets in Europe are distorted. Is there a serious willingness to correct
the situation? Can market be used to achieve MDGs without getting them opened
up? For GFAR, 'translational research' is a new approach studying innovation,
delivering new results that can be brought to the field.

•

Jack Wilkinson (IFAP): In many countries, there has been a reduction in
education in rural areas and in extension services, and little growth in
infrastructure. I am more pessimistic than panelists regarding potential
achievement of MDGs. At FAO meeting, it was clear we are going backward.
Countries making progress meet the needs of their communities. GFAR needs to
be more assertive of what needs to be done. We need to be tougher and more
realistic and understand that farmers have to be included into partnerships.

•

Mukhwana (Sacred Africa): Partnerships have a role. We understand problems
and have scattered solutions. How do we bring these solutions to bear where they
are needed? How do we open markets for poor countries? While setting research
priorities for ourselves, we need to engage more farmers. How can we do it
sustainably? We need to reassess our approaches to meet the targets. We have also
to deal with the impact of trade liberalization on food market. This has brought
down a lot of institutions in some parts of the developing world and we have to
learn from this mistake.

•

Jamil Macedo (IICA): Global partnerships and South-South collaboration are
very important to meet MDGs. How do we do it efficiently? EMBRAPA opened an
office in Ghana, but cost is high. How can GFAR advocate on that?

•

Dominique Houkounou (Benin): There is distrust about science nowadays,
and this has to do with scientist arrogance as they think they know everything and
act as such. Farmers have knowledge and we can learn from them. This was not
very clearly brought out in slides in the keynote presentation. Working with
communities, I now believe less in the strong divide between basic and
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translational science. We might hear in the presentation of Van Huis about
convergence of disciplines and farmers' knowledge. The type of statistics
available, especially in Africa, often does not reflect real everyday life. Every
village morning to night is trying to fight hunger. In most countries I know, there
are little efforts from local individuals, NGOs and farmers organization to meet
their own goal for development.
•

Marina Puccini (Italy): Italy has been a supporter of GFAR and it should fulfill
the role as a forum by facilitating participation, and dialogue and action. We do
not want GFAR to be remaining only a coalition of NARS. This would need
dialogue with European and non European organizations to ensure Gear's
effectiveness.

•

Response from Gordon Conway: a) We need to increase micro nutrient
availability in staple food as many children do not have access to fruits and
vegetables. For example, rice gruel was the only weaning food for children in
several parts of Africa, and there is no fruit or vegetable available. Here,
increasing the level of vitamin A in rice would be of tremendous benefit to poor.
b) Infectious disease - human, plant and animal diseases-will have to be tackled
in a linked manner cutting across the political and geographical boundaries.
c) Extension worker: during the 1st Green Revolution messages were simpler, now
the situation is more complex. We have to involve extension, and field workers,
agro-dealers, and farmers themselves. d) We should congratulate Brazil on
working with Africa. Donors cannot cope with demands of South-South
cooperation. They are country focused. GFAR should facilitate this. 5) Farmers'
knowledge and their participation were in the slide presented, and they are part of
product development and translational research.

•

Response from Patermann: 1) Role of farmers in EC is very important. But we
should not forget consumers. In OECD countries, they become a growing power, as
well as in the rest of the world. Lifestyle change is occurring also in the
developing world; young Asian people eat differently. In Europe a lot of
importance is attached to traditional food, and we want to modernize traditional
farming systems there. 3) Liberalization of trade market is important in EC-Africa
relations. 4) Plant health was neglected in the past and needs to be more
promoted. It should be thought in terms of cycle or chains, e.g. food chain.
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•

Response from Dr. Uma Lele: Extension system is collapsing in most
developing countries. If we take MDGs seriously, we will have to ask scientist
focus on the problems of the poor. Most of such farmers are at the most at local
market stage and it is just theoretical to talk about open markets. A fundamental
question about public expenditures is whether it is effective to help poor people?
Developed countries science has a bigger responsibility to do poor-focused
research. Micro-credit could be a very potent tool, particularly to help poor women
who have better record of repayment. Repayment was 95% from women against
60% from men group. If we organize poor women for micro-credits then it will be a
completely different type of science-no need to reinvent wheel. Hope that GFAR
will take this up.

•

Dr. Adel El-Beltagy: There is indigenous knowledge which was acquired over
1000s of years by trial and error and continues to remain relevant. Then there is
basic and translational research to generate knowledge. There is no barrier to the
methodology to be used. What is important is that the technology is appropriate
irrespective of the methodology adopted in developing it. May be it is translational
research as it cuts boundaries of discipline.

•

Dr. Jochen de Haas: 1) As a donor, we need to show to the politicians the
deficit clearly so that the resources become available. 2) With regard to inclusion
of farmers in the research for development, there is some progress but more needs
to be done. 3) We want to strengthen the future of GFAR so we are interested in
the review that is underway.

•

Dr. Adel El-Beltagy: GFAR focuses inter-regional collaboration which produces
a lot of synergy. We should have both South-South and South-North collaboration.
Inter-regional collaboration is the heart of GFAR work. Global responsibility to
achieve MDGs is constrained by the lack of adequate resources becoming
available. This situation will have to be corrected.

•

Dr. Emile Frison: 1) The Green Revolution occurred in the more endowed areas
while the marginal areas were left out. Poverty is occurring in more fragile
environment, and we need an approach that takes into account what poor want and
which has a dimension of resilience. Balance can be achieved; for example, in the
use of local biodiversity, one can inject scientific knowledge into traditional
knowledge systems. Cultural dimension needs to be taken into account. 2) Health
problem go beyond malnutrition; the transition in food habits towards energy rich,
nutrient poor foods is causing cardiovascular disease, diabetes, etc. The number of
such people is higher than the number of malnourished people and in 10 years
from now it may pose a huge public health problem.
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•

Dr. Rodney Cooke: Complexity of ARD and rapid changes call for partnerships.
As Dr. Uma Lele said it is just not the farmers but also a lot of landless people,
indigenous people, women, who are poor. We need to understand who the poor are
and what constraints and needs they have, to be able to develop appropriate
technology to enable them to move out of the poverty cycle. What IFAD has learnt,
is that rural poor are not the object they are the subject. The role of development
people or researchers is to offer an enabling environment for them to solve their
own problems.

•

Gilles Saint Martin (CIRAD): For sustainable future of GFAR, there is a need
to identify a common set of challenges for ARD; emphasize advocacy; and
identifying cases where ARD was shown to be efficient. GFAR should do more
work in the future in these areas. The efforts up till now have not been sufficient.
DFID has showed how priority-setting could be done for research for development,
and the approach could be used by GFAR in its future work.

Concluding remarks
Dr. Christian Patermann: Greatly appreciated the comment on sustainable use of
biodiversity which is seen as a priority area by EC.
Dr. Jochen de Haas: It is important that we try to advocate a research Programme
which in the end is benefiting the community of small farmers.
Gordon Conway: 1) Link agriculture with poverty; reduce risk with poor farmers
which is why I tried to stress drought the biggest problem and it will get worse. 2)
Linkage between rural poor and urban areas needed, as also link to markets to get out
of poverty. We need more infrastructures in Africa as part of an agricultural
development process.
Dr. Uma Lele: Not all poor are farmers and most of them are women. The needs of
poor women are different - cash transfer, send children to school, income distribution
policies, a variety of things - where social scientists can play a role. Secondly, we need
to look into South-South cooperation. For example, intermediate technology in Africa is
very rare, which is a common practice in Asia. Donors can do a lot in promoting the
exchange of information between Asia and Africa.
Dr. Adel El-Beltagy closed the session by thanking the session chairperson, keynote
speaker, panelists and participants for a very fruitful session.
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Development towards a partnership based model, and therefore required a bottom up
consultative process to ensure the commitment of the key actors to concept.
This concept envisioned a strong collaboration and partnership among the various
stakeholders grappling with finding solutions to the triple scourges of poverty, food
insecurity, and a relentless degradation of our common natural resource heritage. It
suggested that this problems will not be solved in a sustainable manner, without such a
partnership which should touch on every aspect of the continuum of - problem
identification, development of a variety of research for development based
interventions, implementation, monitoring and evaluation of such interventions,
dissemination, utilization and up-scaling of effective and appropriate ones capable of
eliminating the diagnosed problems on a sustainable basis.
The early years: 1996 to 2000
Although GFAR was effectively founded and launched on 31st October, 1996, the first
four years leading to the Dresden Conference and described as the early years were
devoted essentially to constituency building to strengthen interaction among the various
partners; institutional and organizational development; as well as the transformation of
the plan of action adopted during the founding meeting into a detailed programme of
activities.
Institutional development and constituency building
An Interim 13-member Steering Committee comprising representatives from the
founding stakeholder groups was quickly set up to direct the affairs of the nascent
GFAR and met six times between Washington and Dresden, as did a NARS Steering
committee which was charged specifically with looking after the interest of the NARS
constituency and its development. The rationale for this two tier governance structure
(GFAR Steering Committee and NARS Steering Committee) lies in the recognition that
Regional Forums (RF) constitute the foundation blocks of GFAR. Regional Forums like
Association of Agricultural Research for the Near East and North Africa (AARINENA)
founded in 1985 and the Asia Pacific Association of Agricultural Research Institutes
(APAARI) in 1990 pre-dated GFAR while the others emerged after GFAR (FARA 1997,
FORAGRO 1997, EFARD 1999 and CACAARI 2000). Efforts were required and were
made to pull these pre and post GFAR RF under the umbrella of GFAR in order to
achieve the objective of building a global research system. Two secretariats, the GFARSecretariat and the NARS-Secretariat were established in 1998 to service the two
steering committees respectively. The GFAR-Secretariat was hosted by the World Bank
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while the NARS-Secretariat was based at FAO. Other governance structures and
instruments set up during this period were: a Charter (1998) which defined the
governing rules and regulations as well as the roles and responsibilities of the various
governance components; a GFAR Support Group under the chairmanship of IFAD, and
a Management Group.
From a 'Plan of Action' to a 'Programme of Work'
As indicated earlier, the Declaration and Plan of Action for Global Partnership in
Agricultural Research adopted at the launching of GFAR mandated the GFAR Steering
Committee to translate the plan of action after appropriate consultation into a detailed
programme of activities. This task was undertaken expeditiously and resulted in the
preparation of a GFAR programme of work for 1999-2000 that comprised the following
components.
i)

Development of a Global Shared Vision (GSV) for Agricultural Research: GFAR
stakeholders decided to develop a vision statement that characterizes the desired
future state of international agricultural research for development which defines
key changes taking place within and outside the research environment and which
are capable of creating new opportunities for strategic action as well as challenges
and constraints which would have to be addressed. The preparation of the GSV
involved extensive stakeholder consultations at various levels in other to ensure
that the vision would be relevant to, shared and accepted by the all. The
consultation process involved the preparation of draft vision statements by
different RF and other stakeholder groups, followed by a brain storming session by
50 GFAR members during the CGIAR Mid-term Meeting in Beijing in May 1999.
A first draft of the vision built on the output of the above process was circulated
for comments and went through several iterations over the 12-month period
preceding the Dresden conference during which it was discussed and adopted.

ii)

Strengthening NARS, RF/SRF: Strengthening National Agricultural Research
Systems and their sub-regional and regional forums is one of the objectives GFAR
stakeholders set themselves, and with good reason given the important role this
group of stakeholders has to play in the context of developing an effective global
agricultural research system. Some of the important activities targeted to be
carried out included: assisting NARS to move from NARIS to NARS and the
development of sustainable funding strategies for RF/SRF.
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Promotion of cost-effective innovative research partnerships: Efforts were going to be
concentrated on the documentation and dissemination of successful cases of research
partnerships especially in the four priority areas approved by the GFAR-SC.
Use of ICT in developing a Global Knowledge System in ARD: The main activities were
the development of EGFAR and support to collaboration between Regional Agricultural
Information Systems such as between InfoSys in Europe and RAIS in the regions.
Dresden and post Dresden period (2000-2002)
As indicated earlier, a major output of the meeting at which GFAR was established was
the adoption of a Declaration and Plan of Action for Global Partnership in Agricultural
Research. It was decided during the meeting that, in order to monitor progress in the
implementation of the Plan of Action and to review GFAR priorities and modalities of
operations, a GFAR conference will be convened every three years. The Dresden
General Conference held in May 2000 was the first of such conferences and therefore
constitutes an important land mark from which to make a retrospective analysis as well
as future projections.
The theme of the conference was Strengthening Partnership in Agricultural Research
for Development in the context of Globalization. The conference addressed three main
objectives: (i) to formulate and endorse a Global Shared Vision and develop a Global
Strategic Agenda; (ii) to identify new innovative research partnerships in four priority
research areas; and (iii) to promote information and knowledge exchanges between
GFAR stakeholders. The conference was attended by some 400 participants
representing the stakeholder groups that constitute GFAR, and by all accounts, these
objectives were achieved.
i)

Global Shared Vision and the Dresden Declaration: The output of the
consultations organized prior to the conference to examine the idea of a global
shared vision of agricultural research was discussed and debated by mixed
stakeholder groups and resulted in the adoption of the Dresden Declaration:
Toward a Global System for Agricultural Research for Development. Although it
was difficult to arrive at a consensus on every aspect of the declaration, the
conference concluded that the Dresden Declaration should be regarded as a basis
for ongoing discussion between and among all stakeholder groups who were
invited to make further comments on the declaration. The consensus was that the
expressed differences of opinion should not preclude the enormous potential for
cooperation between stakeholders, and the positive attitude of all to see GFAR as
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a place where controversial issues can be discussed and analyzed. Subsequently
the panel that carried out the first external review of GFAR recommended that the
Global Shared Vision should be revisited every nine years or when changes take
place in the environment or new developments occur that influence the process.
ii)

Development of New Innovative Research Partnerships: GFAR stakeholders
responded very well to the idea of developing new ways of working that are built
on a solid partnership approach to research. A total of 52 successful cases of ongoing research partnership activities were prepared and presented at Dresden to
identify success factors on which future activities could be modelled. In addition,
46 new innovative partnership based proposals were also presented and
discussed. These proposals fell under one or the other of the 4 priority areas of
research endorsed by the Steering Committee: Genetic Resources Management
and Biotechnology; Natural Resource Management and Agro-Ecology; Global
Commodity Chains; Policy Management and Institutional Development.

Following intensive working group discussions a number of initiatives were
recommended to be followed up and developed as research partnership programmes.
Examples of such concrete initiatives are shown on Table 1.

Table 1. Candidate initiatives for Global Partnership Programmes
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iii) Facilitating Information and Knowledge Flows among Stakeholders: Efforts made
prior to the Dresden conference to develop solid information and communication
capabilities in order to ensure effective information and knowledge flows among
the stakeholders were continued and consolidated during this period. EGFAR had
been developed and was undergoing a dynamic change and improvement process.
As a follow-up to the recommendations made during a workshop of information
specialist in March 1999, a Regional Agricultural Information System (RAIS)
Initiative that involved AARINENA, APAARI, FARA, FORAGRO and EIARDInfoSys, was launched, and the five RAIS representatives met during a special
session in Dresden. The group established an electronic discussion operated via
EGFAR (the RAIS Electronic Forum) to enable further discussion on the
development of RAIS, and this facilitated the development of a project on
Information Partnership among the RAIS of the RF/SRF which was subsequently
developed and implemented as the Global RAIS project.
Two major activities carried out during the post Dresden period were the:
(i) Regional priorities setting exercises carried out in all 5 southern RF, and the
development of guidelines for the development and implementation of Global
Partnership Programmes,
(ii) Regional Priorities identification: The primary responsibility of finding
sustainable solution to the problems confronting the agriculture sector is that of
the National Agricultural Research Systems (NARS). With the exception of a few
NARS, such as those of Brazil, India and China, many others are not sufficiently
endowed to tackle these complex issues alone, and necessarily have to team up
with others to form a critical mass of researchers within the context of sub-regional
or regional groupings, hence the current grouping of NARS into sub-regional and
regional forums, within which countries with similar ecosystems and socioeconomic situations work together to tackle common problems. All of the RF had
therefore engaged in identifying these common problems and constraints through
regional priority setting exercises which led to the emergence of regional networks
and other forms of regional/sub-regional cooperation.
The regional research priorities were revisited in 2001 in all of the RF with the
support of GFAR and the then TAC Secretariat, with the objective of identifying
problems common to many of the countries within each region, and prioritizing a
limited number of them which could then be addressed collectively, especially for
those issues where the required skills and human resources are not available in
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any particular country. The outputs of such joint research efforts could then be
shared across and even beyond the regional forums.
The results of these regional priority setting exercises, summarized in Table 2,
were widely disseminated and were used by other international organizations as
the basis of collaborative efforts with the RF or its member countries. For example,
a synthesis of the results was made available to the European Initiative on
Agricultural Research for Development (EIARD) as response to the calls for
expression of interest for the European Commission 6th Framework Programme.
Also, the CGIAR took cognisance of these priorities as it developed its own
programme priorities.
ii)

Concept of Global Partnership Programme refined: The development of the a
number of GPPs recommended during the Dresden meeting started in earnest in
2001, but there were still some grey areas on the processes required to develop
and implement GPPs. A specialized and technical workshop on Methodologies,
Organization and Management of Global Partnership Programmes was therefore
organized in October 2001 with the support of IFAD. The workshop addressed two
critical issues: stakeholders' involvement in the development and implementation
of GPPs and the processes and mechanisms for their development and
management. Some attention was also paid to emerging GPPs in terms of next
steps for their development. Outputs and recommendations from this workshop
were extremely useful and clarified some aspects of developing GPPs, especially
in relation to consultative processes required, the involvement and participation of
RF, and other stakeholders so that a comprehensive coverage of the GPP themes
(social, institutional policy and technological) would be achieved. Governance
aspects of GPP were also touched upon with the recommendation for shared
responsibilities among the partners. Recommendations were also provided in
terms of next step for the development and implementation of the following GPPs
and initiatives that were presented as case studies: Direct Sowing, Mulch-based
and Conservation Agriculture (DMC); Appropriate technologies for tropical
ecosystems and Promotion of local innovation and three major commodity
programmes coconut, cocoa and banana (PROMusa).
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Table 2: Research agenda priorities of Regional forums
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First external review of GFAR
It was also during the post Dresden period that the first external review of GFAR was
carried out. The review touched on several aspects including: the concept, mission and
goal; organizational structure; Business Plan and the work programme of the
Secretariat. The panel made a comprehensive set of recommendations which are
available in its report on the GFAR website. The recommendations that touch on the
core and fundamental values of GFAR are given below:
•

The original vision and goals of GFAR are still valid, but the mission statement be
amended to read: to mobilise the stakeholders in agricultural research for
development in their efforts to alleviate poverty, increase food security, and
promote the sustainable use of natural resources.

•

The stated objectives of GFAR should continue to direct its activities, and its
current principles of subsidiarity, participatory decision making, complementarity
of effort, adaptability, and openness should remain fundamental to GFAR and
recommended an additional commitment to the principle of inclusiveness that will
ensure active participation and involvement of all potential actors.

•

GFAR's emphasis should continue to be on Agricultural Research for
Development, but every effort should be made to ensure that the broad scope of
GFAR's area of interest effectively extends beyond crop research, to include
livestock, forestry, fisheries and natural resource management.

•

The panel concluded that the overall picture emerging from the review is that
GFAR has made considerable progress and has grown from a novel concept to a
potentially leading instrument that can foster International Agricultural Research
System in the years to come. The Panel therefore recommended a continued strong
support to GFAR by all its stakeholders.

Dakar and post Dakar era (2003-2006)
This period constitutes another important land mark in the life of GFAR during which
the following activities were carried out. The second GFAR General Conference; the
development and implementation of the third Business Plan for the period 2004-2006;
the first review of the Global Partnership Programme tool; and the second external
review of GFAR. A special attention was also paid to addressing the objective of

86

strengthening and supporting regional forums to promote inclusiveness and foster interregional collaboration.
Second GFAR General Conference, Dakar 2003
Linking Research and Rural Innovation to Sustainable Development was the theme of
the GFAR 2003 conference held in Dakar, Senegal. The theme was appropriate given
the then topical issue of sustainable development and the growing research interest
innovation processes. The goal was to review past achievements, take stock of lessons
learned in the past, and identify emerging issues, threats and opportunities of relevance
to ARD, which GFAR stakeholders would address in the future. An innovative aspect of
the conference was a two-day pre-conference Civil Society Organization (CSO)
workshop which gave the CSO constituency the opportunity to prepare to participate
actively in the conference and to identify issues of importance they would want the
GFAR family to address. About 400 participants representing the 7 stakeholder groups
of GFAR attended the conference and contributed towards meeting the conference goal.
The outputs of the conference contributed significantly to the development of the GFAR
business plan for the period 2004-2006.
Development and implementation of the 2004-2006 Business Plan
Both the process used to develop the business plan and the final product itself were
considered, because the process was participatory and ensured the commitment of
represented stakeholders to the implementation of the plan, which comprised the
following four pillars and two cross-cutting issues.
The Pillars:
• Inter-regional collaboration central to the value adding contribution of GFAR
through the fostering of strong linkages among RF
• Collaborative research partnerships for the implementation of multi-stakeholder
programmes in priority research areas identified by the stakeholders
• Advocacy, public awareness and strategic thinking to put ARD on the global radar
screen
• Management Information Systems to ensure effective communication and
information management.
Cross cutting issues:
• Full and active involvement and participation of CSO
• Enhanced private sector engagement
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The business plan was diligently implemented over the last three years and details of
outputs prepared twice a year and presented to the Steering Committee have been
published on the GFAR website.
Some of the major land marks and achievements
i) Inter-regional collaboration: A dual objective is pursued under this pillar of interregional collaboration. First is to strengthen and support regional forums in order to
promote inclusiveness and foster inter-regional collaboration. Second is to develop CSO
capacity to interact and work effectively with the researcher community. These two
objectives were to a large extent achieved. The RF now communicate with each other
and share information more often, a pre-requisite to any meaningful inter-regional
collaboration. They attend each others annual general meeting to provide information
about their respective regions and learn about the strengths and opportunities in other
RF. The Executive Secretaries meet at least once a year to identify areas of common
interest that could be pursued and developed in a collaborative manner. Thanks to the
GlobalRAIS project and the GPP on Information Communication Management for
Agricultural Research for Development (ICM4ARD), all of the RF have developed or
improved on their ICM capabilities, with all of the RAIS now functional. This will
further improve the sharing of information.
All RF have addressed the issue of inclusiveness, one of the recommendations of the
first external review panel of GFAR. Both FARA and FORAGRO have full
representation of CSOs on their APEX decision making bodies, while AARINENA and
APAARI have taken important steps towards this goal as they have made provisions for
CSO representatives to sit on these bodies as observers or associate members with the
plan to grant full membership status in the near future. In APAARI for example, a
process was started in 2005 with a recommendation of the Executive Committee that
CSO be granted a seat on this body will be tabled for ratification during the 2006
General Assembly. This issue still needs to be tackled in CACAARI and EFARD that
are still going though some reorganization. This notwithstanding, we have achieved
across board and in all RF an increased and improved participation of CSOs in the
ground level activities as the following sample of planned activities of the International
Federation of Agricultural Producers (IFAP) in 2006 shows:
Representatives of IFAP's committee on research participated in the following events in
various regions:
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APAARI:
• Global Partnership Programme on Linking Farmers to Markers regional ad hoc
working group meeting held in June 2006
• Regional gap analysis workshop held in August 2006
• APAARI general assembly held in November 2006
FARA: Global Partnership Programme on Linking Farmers to Markets regional working
group meeting held in July 2006
CACAARI: Regional Priority setting exercise to be held during the second semester of
2006.
Two equally interesting examples concerning NGORF linkages are as follows:
EFARD: An NGO nominee has represented EFARD on the GFAR Stakeholder
Committee of the Generation Challenge Programme (GCP) over the last two years, and
has just been nominated for another term. The representative serves as the liaison
between the EFARD and the GCP ensuring that the constituency is aware of the
activities of the GCP and the feedback from the constituency is available to the GCP
through the GFAR committee.
FARA: A multi-stake holder consultation was spearheaded by the Sub-Saharan NGOconsortium with the support from the FARA and GFAR secretariats. The consultation
held at the FARA headquarters, brought together representatives of farmers, private
sector NARS and IARCs working in the region to discuss and plan the development and
implementation of a regional ARD agenda. An output of this meeting was a plan
designed to facilitate the full integration of Africa based NGOs in national, sub-regional
and regional agricultural research initiatives.
The whole purpose of strengthening RF is so that they can engage CSO and bring them
into the system and collaborate across regional boundaries. inter-regional collaboration
has to be built on identified and common priorities. Hence, there is the need for each
Forum to identify its own priorities and match these with those of others in order to
decide on areas of collaboration. As indicated earlier, all of the RF carried out regional
priorities identification during the post Dresden era. Some have since then reviewed,
modified and filled gaps in these priorities. For example, FARA reviewed and set new
priorities as it got ready to develop a Challenge Programme, and APAARI has carried
out gap analyses in the three sub-regions of South East Asia, South and West Asia and
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the Pacific, and synthesized the outputs into a region wide set of priorities which were
similar to the previously established regional priorities except for a few new added
areas such as: enterprise improvement, climate change and bio-fuels. As indicated
earlier, the GFAR-Secretariat synthesized these regional priorities (Table 2) and
advocated that these be the basis of collaboration either across regions or between RF
and other constituencies like the CGIAR centres and for developing new GPPs.
We strongly believe that we are on the threshold of using this approach to develop a
significant number of inter-regional collaborative activities especially as through the
now regular Executive Secretaries meeting, we have now identified champion or
specialized RF that would lead collaborative efforts in specific areas as shown below:
•
•
•
•
•

APAARI in areas related to biotechnology development and utilization
AARINENA in activities based commodity networks
FARA in integrated approaches with strong CSO participation
EFARD in monitoring and evaluation processes
FORAGRO in the area of policy management and institutional development.

Areas in which inter-regional activities are either on-going or planned include the
following:
• The development of the Linking Farmers to Markets Global Partnership
Programme with the participation of APAARI, ARINENA, FARA and FORAGRO.
• The implementation of components of the Information and Communication
Management for ARD (ICM4ARD) Global Partnership Programme including the
governance-related planning meetings for each of the RAIS in FARA,
AARINENA, held to prepare for development and implementation of project
components; and activities related to sensitization and advocacy, training and
capacity development initiated by AARINENA-RAIS, APARIS, CACAARI-RAIS,
EARD Infosys/ZADI, FARA-RAIS and INFOTEC.
• Inter-regional Network on Cotton in Asia and North Africa (INCANA) established
in 2003 brings together AARINENA, APAARI and CACAARI. In 2005 and 2006,
INCANA organized two travelling workshops one on hybrid and Bt cotton in India
the other on IPM in Syria. The participants interacted with scientists, farmers and
field managers.
Milestones and achievements within RF
The RF have achieved various milestones which cannot all be listed here, but we
highlight the following:
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APAARI: Established the Asia-Pacific Consortium on Agricultural Biotechnology
(APCoAB), with the active participation of the private sector and an NGO group
ANGOC. APCoAB organized a policy dialogue on biotech conducted in November 2005
FORAGRO: The Forum has played an important advocacy role with policy makers such
as Ministers of Agriculture, Parliaments in favour of getting more political, policy and
financial support for R&D for NARS in the Region.
AARINENA: Established commodity networks on date-palm, cotton, olive and
medicinal plants during this period to reduce duplicative efforts among national
institutions in several countries and to provide a cost-effective instrument for
information exchange and institution building and training. The date-palm network held
three international meetings and exhibitions on date palm and conducted training
courses. The cotton network conducted two inter-regional travelling workshops on
hybrid and IPM cotton. The olive network prepared a manual for farmers in the region
on Good Agricultural Practices (GAP) and prepared regional project proposals
submitted to donors for funding. The medicinal and aromatic plants network held an
inter-regional workshop for linking producers to the European markets.
FARA: Achieved a high level of political recognition and support within Africa and was
mandated by African Union and NEPAD to be the Technical Arm for ARD in Africa. It
successfully negotiated the incorporation of Northern African countries into FARA, with
a representative of countries now seated on the Executive Committee. Developed and is
now implementing a Challenge Programme, the only non-CGIAR organization to lead a
Challenge Programme.
Strengthening Civil Society Organizations
One other objective pursued under the strengthening of constituency was that of
strengthening CSO. Some encouraging outputs are:
• Establishment of the Sub-Saharan Africa NGO Consortium, in collaboration with
FARA, to work closely with FARA in order to influence ARD activities in the
region. The consortium has developed a 3-year business plan: development of a
region wide database on NGOs; documentation of lessons learned and past
experience of working with the research community; mobilization of NGOs and
broadening of the consortium membership base; and strengthening information
sharing and communication capabilities of the consortium.
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•

Establishment of a Farmer's Committee on ARD, in collaboration with the IFAP, to
influence ARD activities at all levels - local, regional and global. The committee
has developed a Programme of work with the following components:
• Facilitation of farmers' participation in RF, GFAR and CGIAR activities to
influence the ARD agenda
• Strengthening linkages between researchers and family farmers world wide
by improving information and knowledge sharing and documenting success
stories on such collaboration
• Setting-up a capacity building programme for farmers' organizations on
agricultural research
• Updating a documentation kit on how to improve farmers' influence on
agricultural research
• Ensuring and facilitating farmers' contribution to GFAR's GPP on
Empowering Farmers in the Market
• Developing a joint capacity building programme together with ECART in the
area of Linking farmers to markets.

Advocacy, public awareness and strategic thinking
The objective pursued here is to raise the profile of agriculture and ARD by adding the
voice and perspectives of GFAR to global debates and initiatives on relevant policy and
institutional issues. A number of activities carried out addressed and achieved this
objective. These include the following:
•

•

•

The GFAR Triennial Conferences which address topical global issues and relate
them to the agricultural sector and the potential contribution of the ARD to
resolving such issues. The outputs are disseminated widely in order to achieve
impact.
A high level panel discussion on the role of Biodiversity in achieving the MDGs
was organized by the global facilitating unit of the Under Utilized Species GPP in
collaboration with IPGRI and the Swaminathan Foundation. The outputs
summarized under the title of the Chennai Platform for Action were widely
disseminated and targeted to the review of process of MDGs carried out in
September 2005, and
The establishment of a Stakeholder Committee for the Generation Challenge
Programme (GCP) which is acting in an advisory capacity to the Programme
Steering Committee of the GCP.

92

Collaborative research
The three GPPs developed just after the Dresden meeting (Underutilized Crop Species,
PROLINNOVA and Direct Mulch Based Systems and Conservation Agriculture)
continue to be implemented, and are making steady progress towards achieving their
respective objectives. We have described briefly some activities implemented in
ICM4ARD. Two other initiatives have been recently developed and will soon be
presented for approval as full fledged GPPS. These are the Global Post Harvest
Systems-Linking Farmers to Markets, and the Non-Timber Forest Products initiatives.
GFAR also developed recently another tool for implementing its collaborative research
programmes the Competitive Funding Mechanism implemented through the DURAS
project. This has brought together researchers from the South and North to work on
projects tackling issues of common concern. The current on-going 12 projects have
strengthened South-South and South-North collaboration, in addition to strengthening
research capacities of southern researchers. The project is currently being evaluated as
it nears the end of its first phase.
Management Information System (MIS)
The components of the MIS pillar implemented by the Secretariat include:
• Continuous and continued improvement of the EGFAR
• Development of a communication strategy
• Development of a document depository to improve access to information
• Brokerage of a new International Partnership that brings together existing range of
initiatives into a more cohesive alliance that would help enhance information
management in agricultural science and technology which CGIAR, CTA, FAO and
INASP should promote, and
• Development of the National Agricultural Research Information Management
System (NARIMS) prototype and the Electronic Collaborative Platform for
interaction between researchers and users of agricultural technologies
applications.
Delhi and the future
Delhi and the immediate future will constitute the third era of GFAR. With hope and
optimism we look at a crystal ball and would like to see that we:
• At the end of this conference, receive clear answers to the questions raised by the
theme of the conference. What to do, how to go about doing them and who does
what in order to re-orient agricultural research and enhance its potential and
chance to contribute effectively to meeting the MDGs ?
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•

•
•

•
•

During this third era, put more emphasis on advocacy in order to bring agriculture
back to the front burner and support the agricultural sector innovation systems so
that it can contribute its quota to solving the triple scourges of poverty, food
insecurity and natural resource degradation.
Develop and discover some innovative funding support to ARD to effectively
support the agriculture sector.
Improve on our knowledge and understanding of partnership, the core of our
mission and vision, through the implementation of quality partnership activities
and learning processes.
Bridge a number of recalcitrant divides including the digital, the gender the
disciplinary and the generational, and
Continue to contribute to topical global debate without fear of dissent within our
ranks and controversy with others.

Conclusion
This report is a panoramic view of some of the activities carried out, achievements
made and milestones reached over the last six years. While as comprehensive as
possible, it has sacrificed details in some aspects, but it does indicate where additional
information could be obtained to minimize this deficiency.
The report of the second external evaluation of GFAR will soon be out, and I do not
know what the verdict of the reviewer would be. I would, however, like to conclude, in a
similar vein as the first review did, that the concept, approach and modus operandum of
GFAR remain valid more than ever, and that given the right support GFAR will indeed
carryout innovative activities that will contribute effectively to meeting the MDGs.
Finally, GFAR would not have reached any milestones described without the generous
support of our donors. We hope, the current ones will continue with us for a long time
yet, and new donors would come forward and be as generous as the current ones.

5.3.2. Millennium Ecosystem Assessment: Opportunities in
Agricultural Research - Presented by Stephin Kulgard
on behalf of Alexander J. Mueller, FAO Assistant Director
General
Dr. Stephen Rudgard presented a general overview of the subject on behalf of
Alexander J. Mueller and said that the purpose of the presentation was to do advocacy
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of the Millennium Ecosystem Assessment (MEA), details of which were available at the
website www.millenniumassessment.org.
The MEA was launched by the UN Secretary General in 2000 to assess the
consequences of ecosystem change on human well-being and was carried out between
2001 and 2005 in response to the governments' request for information received
through four international conventions Convention on Biodiversity (CBD), the United
Nations Convention to Combat Desertification (UNCCD), the Ramsar Convention on
Wetlands, and the convention on Migratory Species. With an independent board of
directors, drawn from a large number of agencies - UN agencies, conventions, business
and industry, governments, non-governmental organizations, indigenous people, and
others the MAE was prepared by some 1,360 experts from 95 countries, independently
reviewed by editors (80 experts), and benefited from review comments from 850 experts
and governments and the information from 33 sub-regional assessments.
Framework of Millennium Ecosystem Assessment
The MEA was done at three levels - local, regional and global. It had short term and
long term perspective and covered four major areas: human well being and poverty
reduction (basic material for good life; health; good social relations; security; freedom
for choice and action), ecosystem services (provisioning; regulating; supporting;
cultural), indirect drivers of change (demographic; economic; socio-political; science
and technology; cultural and religious), and direct drivers of change (changes in local
land use and cover; species introduction and removal; technology adoption and use;
external inputs; harvest and resource consumption; climate change; natural, physical,
and biological drivers). The four are interlinked and provide opportunities for
intervention.
Ecosystem Changes
It is clear from the assessment that there has been unprecedented ecosystem change;
the change during the last 50 years has been more rapid and extensive than in any
comparable period in human history. About 60% (15 out of 24) of ecosystem services
evaluated were degraded or used unsustainably. More land has been converted to
cropland since 1945 than in the 18th and 19th centuries combined. Coral reefs got
reduced by 20% and mangrove area by 35% in last decades; water in reservoirs
quadrupled and withdrawals from rivers and lakes doubled; biological nitrogen flows in
terrestrial ecosystems doubled and phosphorus flows tripled since 1960. Some 10-30%
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of mammal, bird and amphibian species are threatened with extinction. Further, 1020% of grassland and forestland may be converted by 2050; pressure on commercial
fish stocks expected to continue and even intensify; invasion of alien species would
continue to increase; flow of reactive nitrogen likely to further increase by 60% by
2050. Climate change could become the dominant driver of ecosystem change by the
end of the century.
Key issues and direct and indirect drivers of change
The key issue coming out from the assessment is the intensive use of most ecosystems.
Most of the direct drivers of change in ecosystem (i.e. habitat change, climate change,
invasive species, overexploitation and pollution) currently remain constant or are
increasing in intensity in each type of ecosystem (boreal and tropical forests; all the
dryland ecosystems; inland water, coastal and marine ecosystems; and island, mountain
and polar ecosystems). It is only in temperate forest ecosystem that the habitat change
shows a decreasing trend as compared to the current situation. There is therefore
serious ground for concern in most of the ecosystems.
A number of factors were investigated in these ecosystems. The analysis of population
growth (% between 1990 and 2000) and net primary productivity (kg/sq. meter/year)
showed that greatest population growth has occurred in the ecosystems where the
primary productivity can hardly sustain it (e.g. in dryland, mountain and coastal
ecosystems) and gross domestic product is low. Pressure on fish stocks is increasing
and a number of species got extinct in recent past and this trend is predicted to
increase in the future.
MEA scenarios
Based on different assumptions about the driving forces of change and their
interactions, the MEA developed four scenarios to explore plausible future for
ecosystems and human well-being, using both quantitative models and qualitative
analysis. They are designated as 'Global Orchestration', 'Adapting Mosaic',
'TechnoGardens' and 'Order from Strength', based on approaches to ecosystem
management (reactive or proactive) and global development path (regionalized or
globalized). 'Global Orchestration' scenario depicts a globally connected society and
connotes to a situation of major investments in public good - education, infrastructure,
poverty reduction and the elimination of trade barriers and distorting subsidies.
'Adapting Mosaic' scenario is based on the response of widespread use of active
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adaptive management and investment in education (13% of GDP on education
compared to 3.5% today). 'TechnoGarden' scenario represents a globally connected
world, relying heavily on environmentally sound technologies that are developed
through significant investment to increase efficiency of ecosystem services and
widespread use of 'payments for ecosystem services' and market mechanisms. 'Order
from Strength' scenario represents a regionalized and fragmented world concerned with
security and protection, emphasizing primarily regional markets, paying little attention
to public goods and taking a reactive approach to ecosystem problems; economic
growth rates are lowest and population increase the highest of all scenarios.
In all four MEA scenarios, the pressures on ecosystems are projected to be increasing
during the first half of this century.
Importance of indirect drivers and key barriers for MDGs
The assessment highlights the importance of indirect drivers. Ecosystem degradation
can rarely be reversed without addressing indirect drivers of change (population change
including growth and migration; change in economic activity including economic
growth, disparities in wealth and trade patterns; socio-political factors ranging from
presence of conflict to public participation in decision-making; cultural factors and
technological change). Collectively, these factors influence levels of production and
consumption of ecosystem services and their sustainability.
The key barriers identified for meeting MDGs are: 1) inappropriate or weak
institutional and governance mechanisms (including regulation, accountability and
capacity to manage ecosystems); 2) market failures and misalignment of economic
incentives; 3) lack of political or economical power of low income groups dependent on
ecosystem services; 4) under-investment in development and diffusion of some
technologies and 5) insufficient knowledge, as well as poor use of existing knowledge,
concerning ecosystem services and response that could enhance benefits while
conserving resources.
Three of the four MA scenarios suggest that significant changes in policies, institutions
and practices can mitigate many of the negative consequences of growing pressure on
ecosystems although changes required are large and not currently underway.
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Assessment of responses
MA assessed 74 response options to ecosystem services, integrated ecosystem
management, conservation and sustainable use of biodiversity, and anthropological
climate change. Several of these hold significant promise for overcoming the above
mentioned barriers and conserving or sustainably enhancing the supply of ecosystem
services.
Existing national and global institutions are not well designed to deal with the
management of common pool resources. Changes in institutional and environmental
governance frameworks are therefore required to create enabling conditions for
effective management of ecosystems. Promising interventions include:
•
•

•

Integration of ecosystem management goals within other sectors and within
broader development planning framework.
Increased coordination among multilateral environmental agreements and between
environmental agreements and other international economic and social
institutions.
Increased transparency and accountability of government and private sector
performance on decisions that have impact on ecosystems, including through
greater involvement of concerned stakeholders in decision-making.

Economic and financial interventions can provide powerful incentive to regulate use of
ecosystem goods and services. Promising options are:
•

•

Greater use of economic instruments and market-based approaches in
management of ecosystem services such as taxes or user fees for activities with
“external “ costs, payment for ecosystem services and use of certification schemes
for agriculture, forestry and fisheries.
Reduction of subsidies that promote excessive use of key ecosystem services.

Social and behavioural responses including population policy, public education , civil
society actions and empowerment of communities, women and youth can be
instrumental in responding to the problem of ecosystem degradation. These are the
interventions that stakeholders initiate and execute by exercising their democratic or
procedural rights to improve ecosystems and human well-being. Promising options are:
•

Measures to reduce aggregate consumption of unsustainably managed ecosystem
services, e.g. behavioural changes that reduce demand for threatened ecosystem
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•
•

services can be encouraged through education and public awareness programmes,
promotion of demand-side management, commitment by industry to use raw
materials from certified sources, and improved product labelling.
Investment in communication and education.
Empowerment of vulnerable groups dependent on ecosystem services or affected
by their degradation, including women, indigenous people and youth.

In view of growing demand for ecosystem services and other pressures on ecosystems,
development and diffusion of technologies designed to increase efficiency of resource
use or reduce the impact of drivers such as climate change and nutrient loading are
essential. The promising options are:
• Technologies and management regimes that increase crop yield with less intensive
inputs (e.g. water, nutrients, pesticides, etc.).
• Diversification of crop production systems (e.g. biofuel crops, crop-livestock
integration systems).
• Exploitation of opportunities with benefits at multiple scales ( e.g. carbon
sequestration).
• Maintenance and restoration of supporting elements for ecosystem services (e.g.
vegetative cover, species diversity, soil fertility).
• Increasing energy efficiency and reduced greenhouse gas emissions.
Effective management of ecosystems is constrained by lack of knowledge and
information about ecosystems but also by failure to use adequately information that
exists in support of management decisions. The promising options are:
•
•
•
•

Building thematic knowledge networks and communities of practice around
ecosystem services.
Linking relevant knowledge and information to decision-making, including
traditional and practitioner knowledge.
Enhancement of human and institutional capacity to assess consequences of
ecosystem change on human well-being.
Policies and priorities based on such assessments.

Relevance to agricultural research
This was a very brief overview of the MEA. As is evident from the foregoing, there are
several aspects emanating from the assessment that are relevant for agricultural
research. These are summarized below:
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•
•
•
•
•
•

Cross-disciplinary, systemic approaches are needed to address complex issues.
Not just agronomic challenges, significant social and economic issues require
multi-disciplinary approaches.
More emphasis on indirect drivers of ecosystem change (people and policies)
could serve as points of leverage.
Agro-ecosystem research priorities have to be adapted to prevailing conditions.
There is a need for better understanding of agro-ecosystem thresholds vis-à-vis
response to damage and provision of services.
Agro-ecosystem approaches have to be communicated to land users.

The MEA report on the whole is very relevant to the theme of the GFAR 2006
Conference, particularly for the policy issues that are going to be debated in the
Conference.

5.3.3. Discussion following the above two presentations
Luis Vieira: MDGs are wishful thinking and a complex list of desirable outcomes
compounded by dynamic and evolving interactions that need to be fully understood. It
is also important to understand that it is a collective responsibility of all concerned and
not of those alone who are engaged in RAD. This will certainly require an integrated
approach.
Jean-Francois Giovannetti: Three accomplishments of GFAR need to be specifically
highlighted as the presentation of the Executive Secretary did not lay adequate
emphasis on them: (a) Facilitation of the priority-setting exercise of the Regional Fora
by GFAR; (b) A very fruitful collaboration between GFAR and RF in the area of
information and communication technology; and (c) Putting in place a vehicle for
inclusiveness/innovative process including competitive grants Programme and
development of criteria for inclusiveness.
Zaid Abdelouahab: GFAR has to be congratulated for theme selected for the
Conference as the problem of poverty continues and the success of Donorinterventions
for getting desired results has not been significant. The efforts of GFAR and RF in
establishing networks for olive, date palm and cotton should be commended as these
are important commodities and have not been subject of research for the IARCs.
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5.3.4.

CGIAR Alliance's contribution towards achieving
MDGs - William Dar, ICRISAT Director General

My dear colleagues,
I am presenting this topic on the role of international agricultural research in achieving
the MDGs on behalf of the Alliance of Centers of the CGAR. It is indeed an honor to be
involved in this very prestigious gathering of eminent scientists and development
administrators from all over the world.
Revisiting the Millennium Development Goals
The MDGs serve as a blueprint for the world to achieve sustainable development in this
century. The MDGs set 8 goals, 18 targets and 48 performance indicators on poverty
reduction, including income and other measures of human well-being. The year 2015
was set as the timeline for achieving them. Endorsed by 189 nations in 2000, the MDGs
represent broad international consensus. They have also galvanized unprecedented
global efforts to meet the needs of the world's poorest.
My presentation focuses on the first MDG which is eradicating extreme poverty and
hunger. Our goal is to reduce the proportion of people whose income is less than one
dollar a day by half between 1990 and 2015.
Progress
Global progress in reducing hunger has been slow in the past decade. Moreover, it has
been uneven across regions and countries. While China reduced the number of
undernourished since 1990, the rest of the developing world shows increased number of
people suffering from hunger; the number increased from 630 million in 1990 to 673
million 2002.
During the last decade, poverty reduction in Asia was dramatic, but the situation has
worsened in Sub-Saharan Africa. In Asia, the number of people living on less than one
dollar a day dropped by nearly a quarter of a billion from 1990 to 2001. However, the
number of hungry people in Sub-Saharan Africa increased by 20 percent since 1990.
Human nutrition decides whether a person will live, get sick or die. In the developing
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world, over 150 million children below five years old are underweight, including almost
half of the children in South Asia. In sub-Saharan Africa, the number of underweight
children increased from 29 to 37 million between 1990 and 2003.
Who and where are the poor and hungry?
Among the poor and hungry, 50% are small farmers, 22% are landless rural people,
20% are urban dwellers and 8% are pastoralists, fisher folk and forest dwellers. There
are more hungry people in Asia (221 million in India, 142 in China) compared to SubSaharan Africa (204 million). As we intensify our global initiatives in Sub-Saharan
Africa, we must accelerate and sustain our efforts in Asia if we are to substantially
achieve the MDGs
Agriculture and MDGs
Agricultural growth is critical to achieving the MDGs. As the vast majority of the
world's poor depend on agriculture for a living, higher productivity is a precondition for
achieving the goal of eradicating extreme poverty and hunger.
For instance, in Sub-Saharan Africa, a ten percent increase in yields brings a nine
percent decrease in the number of people living on less than one dollar a day. Likewise,
in India, new technologies of the Green Revolution increased average income of poor
farmers by 90% and that of landless laborers by 125%.
Role of agricultural research
Throughout history, cutting edge science has been a powerful force in improving the
human condition. In the context of achieving the MDGs, the major roles of international
agricultural research are to:
•
•
•
•

Generate and share international public goods to improve agricultural productivity
Spur growth and development in rural areas
Catalyze strategic partnerships
Build national RD&E capacities

For every dollar invested in international agricultural research, nine dollars worth of
additional food is produced in developing countries where it is needed most.
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The CGIAR System
The Consultative Group on International Agricultural Research (CGIAR) is a strategic
alliance to help achieve the MDGs. The CGIAR System is composed of members, cosponsors, the Science Council and Alliance of 15 International Agricultural Research
Centers. For more than three decades, the CGIAR has promoted science-based global
efforts to alleviate poverty, especially in rural areas.
The CGIAR envisions a food secure world for all. Its main goal is to reduce poverty,
hunger and malnutrition by sustainably increasing the productivity of resources in
agriculture, forestry and fisheries. It aims to achieve sustainable food security and
reduce poverty in developing countries through scientific research and research-related
activities in the fields of agriculture, livestock, forestry, fisheries, policy and natural
resources management.
CGIAR research priorities have significantly changed over the last four decades to
effectively respond to the changing times. In essence, priorities evolved from a
commodity-based approach in the sixties to a more holistic and problem-oriented
approach in the nineties and at present. Over the past four years, the CGIAR has
undergone unprecedented reforms. This has resulted in a re-focused vision and
mission, streamlined governance, strengthened scientific advice, coordinated central
support and an elevated Programme profile. Along with this, CGIAR is now
implementing Challenge Programmes which are global research initiatives that seek to
address complex issues of international importance like water, food and human
nutrition.
To effectively foster inter-Center collaboration and synergy within the System, the
Alliance of CGIAR Centers has been established.
Alliance of CGIAR Centers
The 15 International Agricultural Research Centers supported by the CGIAR are
independent institutions, each with its own charter, international board of trustees,
director general, and staff. These are collectively known as the Alliance of CGIAR
Centers. The 15 Centers have a combined force of 8,500 scientists and support staff in
over 100 countries. The Alliance undertakes global agricultural research, using cutting
edge science to help achieve the MDGs. The 15 Centers established the Alliance to
help reform the CGIAR.
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The primary objective of the Alliance is to help achieve the CGIAR mission by
facilitating convergence and collaboration among the 15 member Centers.
Built on existing governance mechanisms, the Alliance enhances effectiveness and
efficiency without creating new levels of bureaucracy in the System.
New research priorities for Alliance
The CGIAR has five new research priorities to 2015 which will help achieve the MDGs.
During its Annual General Meeting in 2005, the CGIAR approved the following
research priorities:
1.
2.
3.
4.
5.

Sustaining biodiversity for current and future generations.
Producing more and better food at lower cost through genetic improvements.
Reducing rural poverty through agricultural diversification and emerging
opportunities for high-value commodities and products.
Promoting poverty alleviation and sustainable management of water, land, and
forest resources.
Improving policies and facilitating institutional innovation to support sustainable
reduction of poverty and hunger.

Table 1. Convergence of CGIAR priorities with MDGs.

CGIAR's new research priorities are fully aligned with the MDGs. As illustrated in
Table 1, these new priorities will contribute directly or indirectly to the achievement of
the eight MDGs.
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These will be particularly effective in helping achieve the reduction of poverty and
hunger. This will be brought about by empowering poor households to escape poverty,
improve their livelihoods and make them competitive in a globalized market. The new
priorities will also help create employment among the rural poor and make food
available to poor consumers at lower prices.
Scenarios to 2015 and action needed to achieve MDGs
While moving forward to achieving the MDGs, one must consider that by 2015 the
world's population will continue to rise and will most likely reach 9 billion. Small
farmers dominate agriculture in the developing world and are likely to continue to do
so. Poverty will remain as the root cause of hunger and malnutrition. Urbanization will
increase, but the poor will still live predominantly in rural areas. Although extreme
poverty has declined in recent years, inequality between the rich and poor will widen.
Moreover, achieving the MDG to reduce extreme poverty and hunger will require
strengthening governance of the food and agriculture system at the global, country and
local levels to translate the new initiatives of 2005 into action on the ground. There will
be a need for scaling up public investment for agricultural and rural growth, taking
targeted steps to improve nutrition and health and creating an effective global system
for preventing and mitigating disasters.
From the foregoing scenario, we must pursue concerted action to achieve the MDGs.
The framework recommended by the UN Task Force on Hunger should be implemented.
This calls for simultaneous action at the global, national and community levels and
create synergies to: 1) Improve nutrition of the chronically hungry; 2) Increase
agricultural productivity for the food-insecure; 3) Restore and conserve natural
resources essential for food security; 4) Increase incomes and make markets work for
the poor; and 5) Increase incomes and make markets work for the poor.
GFAR-CGIAR collaboration
Collaboration between GFAR and CGIAR dates back to the mid 1990's. Our
collaborative projects included: 1) Global Programme for musa improvement
(ProMusa); 2) Global post-harvest initiative; 3) Global facilitation unit for underutilized
species; and 4) Direct sowing mulch-based conservation agriculture projects.
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The Alliance can further expand on-going collaboration with GFAR. This is needed to
address four GFAR priorities and five CGIAR priorities through active collaboration.
By working together, GFAR and CGIAR could produce results that will enable
developing countries to better meet the MDGs.
GFAR and CGIAR must collaborate with relevant stakeholders to improve:
•
•
•
•

Genetic resources management
Natural resources management
Commodity chains
Policy management in geographical areas of mutual interest.

The Alliance has initiated discussions with partners and stakeholders in developing and
implementing global partnership programs on: 1) Climate change, agriculture and food
security; 2) Human health and nutrition; 3) Agricultural and institutional innovations;
4) Science-policy linkages for sustainable development; and 5) Bio-energy, food and
environmental services.
Conclusion
The Alliance of 15 CGIAR Centers is committed to substantially contribute to the
attainment of the MDGs with GFAR through science with a human face and strategic
partnerships.

5.3.5.

IAASTD In pursuit of the Millennium Development
Goals - Carl B. Greenidge for Robert J. Watson,
IBRD Chief Scientist

The International Assessment of Agricultural Science and Technology (IAASTD) is a
unique international effort evaluates relevance, quality, and effectiveness of agricultural
knowledge, science and technology (AKST) and the effectiveness of public and private
sector policies as well as institutional arrangements in relation to AKST. It was
launched as an intergovernmental process, with a multi-stakeholder Bureau, under the
co-sponsorship of FAO, GEF, UNDP, UNEP, UNESCO, the World Bank and WHO. The
assessment seeks to answer the overarching question: “How can we more effectively
reduce hunger and poverty, improve rural livelihoods, and facilitate equitable,
environmentally, socially and economically sustainable development through the
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generation of, access to, and use of AKST?” IAASTD is assessing AKST in order to
ensure that the future policy and management decisions are guided by an informed and
careful assessment. It is intended to build and enhance local and regional capacity to
design, implement and utilize scientific assessments.
The IAASTD involves an effort that evaluates AKST in all its dimensions, shares views
and creates a common vision of the future of agriculture among diverse set of
stakeholders. It is multi-thematic, multi-spatial and multi-temporal; integrating local
knowledge with institutional knowledge and looking at policy and institutional issues in
light of history and plausible future scenarios. Its outputs include an ensemble of peerreviewed sub-global and global assessment reports.
The five Sub-Global Assessments, as indicated below, are being undertaken at the
regional, national or local scales to complement the Global Assessment by examining
its context-specific aspects:
1. Central and West Asia and North Africa (CWANA) - Regional Institute: ICARDA
(International Center for Agricultural Research in the Dry Areas)
2.
East and South Asia and the Pacific (ESAP) - Regional Institute: World Fish
Center.
3.
Latin America and the Caribbean (LAC) - Regional Institute: IICA (InterAmerican Institute for Cooperation on Agriculture)
4.
North America and Europe (NAE)
5.
Sub-Saharan Africa (SSA) - Regional Institute: ACTS (African Centre for
Technology Studies).
Scope and features of the Assessment
There are four broad areas being addressed by the IAASTD: 1) What are the challenges
that can be addressed through AKST? 2) What are the likely positive and negative
consequences of AKST? 3) What are the enabling conditions required to optimize the
uptake and diffusion of AKST?, and 4) What investments are needed to help realize
the potential of AKST?
The conceptual framework of the IAASTD is depicted in Fig. 1. The achievement of
development and sustainability goals is affected by a series of indirect and direct
drivers of ecosystem change, the latter also affected by the former, and they together
affect the agricultural outputs and services of the ecosystems. At each of the interfaces,
there is possibility of strategic interventions.
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Conceptual Framework
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Key challenges
A number of key challenges have arisen during the course of assessment:
1. Integrating local (traditional/indigenous) and institutional knowledge.
2. Ensuring scientific rigor and differentiating between evidence-based findings and
different value systems and ideologies.
3. Addressing cross cutting issues.
4. Dealing with uncertainties (i.e., how well may certain facts be established).
There is the question as to how the natural resource availability, access and
management, in particular that of water resources, would affect the developmental
sustainability goals and how the productivity changes of the available resources will
change research goals in the future. There are also issues pertaining to market: how
would change in market and in access to market affect the IAASTD goals. Related to
these are also issues pertaining to institutional policies, institutional changes, policy
changes, funding changes, private vs. public investment, intellectual property right, etc.
All these have implications for generation, access to and the use of AKSTs systems. The
authors of the Assessment have to deal with these challenges.
Overall structure of the Assessment and progress made so far
The structure of the Assessment has the following three major components:
1. Global Assessment: It has ten chapters, each with an executive summary, and an
overall summary for the decision makers.
2. Five Sub-Global Assessments: Each has five chapters, each chapter with an
executive summary, and an overall summary for decision makers.
3. An overall Synthesis Report.
While developing these documents the authors have to ensure that the chapters are
defensible to the peers, the executive summaries are defensible to the peers and
understandable to the technical advisors to the policy makers, and the overall Synthesis
Report is understandable to decision makers and address their policy needs.
There is a great deal of work involved. Considerable progress has been made and more
than half of the exercise is over. It is hoped that the whole task will be complete by
November 2007. The indications are that AKSTs have made lot of difference in the way
the people live today (for better or worse), and we need to learn from these lessons and
do a lot better now. How this could be done is the question. AKSTs can help, but just
109

like with nuclear fission, we can do good or bad. It is befitting here to remember the
warning of Albert Einstein, “You cannot solve the problem with the same kind of
thinking that created the problem.”

5.3.6. Discussion following the above two presentations
Emile Frison: Being a member of the IAASTD, and recognizing the role that GFAR
could play, he recommended a strong involvement of GFAR in the second review of the
Assessment. He also recommended to the IAASTD that the executive secretary of GFAR
should be invited to be ex-officio member of the Bureau of the IAASTD.
Enrique Alarcon: FORAGRO has been participating in the IAASTD. It was hard to
show how advanced agricultural technology will help to achieve the MDGs. It is
important to consider current situation of education, land tenure, policies and
institutions as all these impact on achieving MDGs.
Dr. Jochen de Haas: Thanked Greenidge for the progress report and emphasized that
the initial intention of the Assessment was to go beyond agricultural science and
technology and include science in general into the Assessment. He therefore saw a
discrepancy because of entire focus on agricultural knowledge, science and technology
in this report. Given the huge number of reports resulting from this Assessment, one
might wonder whether these would be read. He stressed that the exercise should remain
unique because of the high cost involved.
Carl B. Greenidge: The broader developments in science have been taken into
account to a certain extent in the Assessment. With regard to the size of the document,
the exercise responded to the mandate given to the team. One has to bear in mind the
big range of audience and there is a need to be transparent and the discussion need to
be documented carefully. Some elements of the document are rather short and crisp and
are specifically geared to the policy makers and their advisors. Regarding cost involved
in the exercise he could not comment as this was in the operational domain of the
Executive Committee of the IAASTD. He agreed with Enrique Alarcon that AKST was
just one small component affecting the achievement of the MDGs.
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questions are asked about researchers, subjects, benefits, goals, and methodologies.
Our objectivity is often located in a specific context.
As an entomologist, I can probably best demonstrate paradigm shifts in agricultural
research by recalling how pest management strategies developed over time during the
last half century. After the World War 2 and the invention of DDT, the control of pests
relied almost totally on chemical pest control. The research focused on single
components (insect pests) in the agro-ecosystem and investigated direct cause-effect
relationships which could be handled by a single discipline. The paradigm was that it
was thought technologies could be developed from a single disciplinary perspective: the
techno-centric paradigm (Fig. 1, quadrant I). In the seventies, people became aware of
the negative side effect of pesticides on health and the environment. Integrated Pest
Control became the new approach that focused on minimizing pesticide applications in
crops such as cotton by using economic thresholds. In the eighties it was realized that
pesticides were responsible for the pesticide treadmill in which more applications of
ever higher dosages were applied. This was due to the development of resistance of
pests against pesticides, and to the negative impact of chemical control on natural
enemies, creating resurgence of pests and secondary pest outbreaks.
Now the focus shifted much more to Integrated Pest Management (IPM) strategies, in
which control options such as varietal resistance, habitat management, biological
control, and judicious chemical control were combined. Later the term "Integrated Crop
Management" was coined, which embraced all activities in the production system. The
paradigm shift was from reductionism to a more holistic approach focusing on all the
components in the agro-ecosystem, an eco-centric approach (Fig.1, quadrant II).
Technical disciplines collaborated in a multi-disciplinary manner to design an
ecological and sustainable agricultural system.
However, the researchers designed the systems. Farmers were considered a factor in the
equation of production increase. The perception was that farmers only had to be
convinced through technology transfer by an efficient extension system. It was assumed
that the results of research can be successfully implemented when the technology
developed is appropriate for the target farming system. However, it was increasingly
realized that the transfer of technology model, the linear perspective on the role of
science in innovation, does not work. The linear approach is that scientists first
discover or reveal objectively true knowledge, applied scientists transform it into the
best technical means to increase productivity and resource efficiency, extension then
delivers these technical means to the 'ultimate users', and farmers adopt and diffuse the
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'innovations'. The training and visit system of extension used this approach, but the
impact of agricultural research on the production system was negligible. For example,
in Ghana it was shown that adoption of research recommendations for pest and disease
management in cocoa was only 3.5% (Dormon, 2006).

Fig. 1: Four expert reactions to the Spruce Budworm in woodlands in
Canada based on different paradigms (adapted from Miller, 1985).
From the 1990s onwards, it was realized that resource poor farmers operate in a
complex, diverse and risk-prone agriculture, for which no uniform technological
messages can be designed. The Farmer Field School was invented in Indonesia and
involved farmers in problem identification, problem solving, and in decision making.
Farmers were now able to choose from a basket of technologies. They were also
stimulated to adapt technologies by doing experiments in their own fields. Research
now adopted participatory technology approaches realizing that fixed prescriptions
(technological packages) do not work since site-specific agro-ecological and socioeconomic conditions determine what is best at anyone place. Farmers becoming serious
partners also meant a blending of indigenous and formal science. The paradigm shift
was that farmers (and other stakeholders) became involved in the research process: a
holo-centric approach (Fig. 1, quadrant III). The focus was no longer on production
increase but on capacitating farmers through a learning process. The social process of
learning required cooperation with social scientists, i.e. inter-disciplinarity.
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During the last century we went from identifying component technologies, to designing
ecologically sustainable systems to participatory learning and development, a
development that reflects a move from a techno-centric focus, via an eco-centric
approach, to a holo-centric strategy. Now the question is whether participatory
approaches are enough to improve the livelihoods of resource-poor farmers, or is still
another paradigm shift required?
Need for change
Humans change the world and the alteration is substantial and growing (Vitousek et al.,
1997). How we handle the world will not only determine its composition and dynamics,
but also our fate. Recognition of the global consequences of the human enterprise
suggests among others that we need to better understand ecosystems and the manner in
which human activities impinge on (agro-) ecosystems and vice versa. This means that
the 'human factor' needs to be internalized within agricultural science.
Ecosystems are capital assets and they provide vital services, such as goods (timber,
genetic diversity), life support processes (pollination and water purification), and lifefulfilling conditions (Daily et al., 2000). However, ecosystems are undergoing rapid
degradation and depletion. To maintain ecological services, stakeholder coalitions at
multiple scales need to engage in adaptive management. The focus is no longer on
control and exploitation but on a give and take relationship with ecological processes.
For agricultural science this means breaking our narrow focus on productivity of
farming and shifting to the sustainability of ecological services and the implicit tradeoffs between productivity, equity, sustainability and stability. Climate change creates a
specific responsibility for agricultural science to anticipate the consequences for agroecosystems and hence for society, even if these changes have not (yet) become
politically salient and hence bankable.
The development challenge in this millennium has to deal with the rapid increase of the
human population, urbanization, a degraded natural resource base, collapse of
international markets for traditional cash crops, environmental degradation, the
HIV/AIDS pandemic, and conflicts between and within states. To contend with
complexity, governments have initiated structural and policy reforms such as
decentralization, privatization and liberalization of trade and services. This requires
new functional arrangement and responsibilities in both the public and the private
sector. Programmes that address poverty need to be multi-sectoral, integrated and
participatory. At the same time liberalization and privatization policies have opened up
the competition in the agricultural sectors.
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The above shows that agriculture is dealing with a complex of social, political,
economic and ecological problems, meaning complexity, uncertainty, conflicting norms,
and new values and interests in a globalizing world. They require a radical
transformation of agricultural practices and thus an equally fundamental transformation
in the manner pathways of research have to be designed, as well as in the competences
to be gained by students of agriculture and rural development. Our challenge is to
enhance the livelihoods of the poor, and not only the improvement of production and
productivity. The question is, however, whether this is possible and therefore we need to
look at the needs and opportunities of the resource-poor we want to benefit.
Farmers have small windows of opportunity
To design research for impact, it should be realized that resource-poor farmers in
developing countries often have very small windows of opportunity to improve their
incomes (De Janvry and Dethier, 1985). Uniform technological packages do not work
when farming and farming conditions are very heterogeneous. Rainfall and soil
conditions are very variable and therefore it is risky to assume them. Pest and disease
prevalence is difficult to predict, and therefore using prophylactic spraying is often not
economical. Besides, chemical inputs and application equipment are expensive and
their purchase often is not affordable because prices for local food products are too low.
Public service delivery and input provision function very poorly, and infrastructure and
road transport is expensive and unreliable. When farmers buy fertilizers and pesticides,
especially when taken on credit, as in cotton production systems, crop failures often
lead to financial ruin. Market surpluses lead to low prices as domestic markets often are
not connected to other markets, and purchasing power is limited among the majority of
the rural population. Governments allow the importation of subsidized agricultural
commodities and food, which are sold at the market at prices against which farmers
cannot produce them. National and local governments, traders, police departments
(through roads blocks) and other rent seekers raise revenue from agricultural products.
Farmers are not well enough organized and do not have sufficient political clout to have
an influence on those practices and policies.
This does not mean that farmers are not innovative. Many local strategies and practices
are highly ingenious and creative in managing the limited natural resources and harsh
climates like in the West African semi-arid savannah and Sahelian zones (Rey and
Waters-Bayer, 2001). Many farmer practices are resilient and adaptable to changing
conditions (Stoop and Hart, 2005). That is why farmers in Benin maintain a high
varietal diversity in yam and cowpea. It assures food security and income and satisfies
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socio-cultural and market needs (Zannou, 2006). Farmers also jump at opportunities
when they exist. For example, from 2001 to 2004 producer price of cocoa increased in
Ghana, and production increased by 80 percent during the same period (Dormon,
2006).
The question is how to design a pathway of science that will have an impact on the
livelihoods of resource-poor farmers, who are inventive and creative, but constrained by
adverse conditions and lack of external support.
Pathway of science
To determine the effect of agricultural research, an economic assessment is often done
ex-post, meaning putting a value on past investments and justifying further support for
research (Hall et al., 2003). This is carried out through adoption studies (trace the use
of innovations), the economic surplus approach (estimates of returns on investment),
and the econometric approach (change in productivity due to investments in research).
However, we propose an assessment of agricultural research ex-ante.
This means contextualization of research. Different stakeholders have different
objectives related to the benefits of agricultural research. Politicians may want
sufficient food against low prices to keep the growing urban population satisfied or to
earn foreign exchange by favouring research in export crops. Donors may want to go for
sustainability and biodiversity. Research institutes or researchers may have as an
objective to be accountable to their disciplinary peers or just engage in problems of
which they have experience or in which they excel. As research is not paid by farmers
and farmers have no countervailing power in suggesting research topics, this puts a very
heavy responsibility on the choice of research areas and topics on people who do not
have to live by the results, which ultimately determines the likelihood of large scale
impact of research. One of the problems is that the objectives are often not made
explicit and therefore it may be difficult to trace the reasons why a certain research
project took off.
However, if we are serious about ensuring that the problems chosen relate to needs,
opportunities of resource poor farmers, we should allow for 'ex-ante impact assessment'.
This means that the pathways through which problems are approached need to be open
and transparent and available to critical comment. In our Convergence of Sciences
project (Hounkonnou et al., 2006) we pioneered with a new context-method-outcome
configuration (Pawson and Tilley, 1997) using methods of technography and diagnostic
studies.
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Technography is used to describe the field within which technological interventions
take place (Richards, 2001). Technography attempts to map the actors, processes and
client groups in such a way that the analyst can see beyond the problems technological
applications are supposed to solve, and to understand what parties and interests are
being mobilized in arriving at solutions. It not only pays attention to machines and
techniques but also to institutional values and task-group organization and culture. The
studies were used to explore technological histories, markets, institutions, framework
conditions, stakeholders and contextual factors at a macro level. For example,
acceptance of the import of subsidised food products has a cost; it suppresses prices for
food farmers and contributes to rural poverty and migration of rural youths from their
communities. In these conditions what should be researched? Is it production
constraints or the effect of low food prices on the integrity of rural societies in food
producing areas? Another example is why so little research on edible insects is
supported by donors. Probably because the western world cannot conceptualize insects
as being food, notwithstanding the fact that it is an excellent nutritional and sustainable
natural food resource (van Huis, 2003).
The diagnostic studies we conducted in the Convergence of Sciences project (Röling et
al., 2004) tried to identify the type of agricultural research - targeting mechanisms that would be needed to ensure that outcomes would be grounded in the opportunities
and needs of resource-poor farmers. First, that not only meant that research needed to
be technically sound, but also that its outcomes would work in the context of the small
farmers, taking into account issues such as the market, input provision, and transport
availability. Second, the outcomes also need to be appropriate in the context of local
farming systems determined by issues such as land tenure, labour availability, and
gender. Third, farmers also need to be potentially interested in the outcomes taking into
account their perceived opportunities, livelihood strategies, cultural inclinations, etc.
Fourth, there should be a possibility of scaling-up the innovations that are produced.
Nederlof et al. (2004) reviewed diagnostic studies in two countries in West Africa. The
results of the studies were that forums of stakeholders engaged in learning from a
concrete experimental activity were identified and established; farmers had a say in the
design and conduct of agricultural research; choices with respect to selection of sites,
farmers and experiments were transparent; conditions for negotiation were established;
and the importance of contextual factors established.
However, diagnostic research is not just a step in the research pathway. It should be
considered a continuous concern as conditions are continuously changing. Therefore
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designing research projects is a dynamic process, necessitating flexibility and ability to
adapt (Röling et al., 2004).
Developing innovations with farmers
Many technologies developed by researchers can potentially increase crop yields in a
profitable manner. However, often they are not accepted by farmers. This assumes that
the technologies proposed by research are inappropriate. So, are current research
systems suboptimal in fostering innovations? The concept of 'innovations' is often
limited to better technologies such as new varieties, better agronomic practices or soil
improvement measures, also called 'hardware' (Leeuwis and van den Ban, 2004).
However innovations also comprise 'software' (changed mindsets and goals such as a
shift in focus on yield improvement to farmer empowerment), and 'orgware' (different
organizational arrangements and institutions, such as the rules of the game, better
market outlets, different labour arrangements, added value to products). Such system
innovations require co-designing with other stakeholders, and in particular farmers, to
suit network-specific circumstances. Therefore, an enabling environment should be
created for farmers to influence scientists' research agenda in line with the philosophy
of 'democratizing science' (Funtowicz & Ravetz, 1993). System innovations should be
considered to be the emergent property of a multi-stakeholder process, in which not
only natural and social scientists collaborate (inter-disciplinarity), but also other
stakeholders (trans-disciplinarity).
Some examples of innovations by changing institutional conditions are given. Saidou
(2006) studied soil improvement issues under land tenure systems in Benin. Agroforestry is a potential key to soil fertility management, but he found that tree planting is
a covert claim to landownership. He negotiated land use rules between migrant farmers
and landowners and by having formal written agreements it was possible to implement
improved soil management practices. Another example from Ghana is the arrangement
to procure Neem seeds from the North, so as to allow reduction of the use of synthetic
pesticides in cocoa (Dormon, 2006). However, solutions had to be found for processing
the Neem seeds, as using maize mills was unacceptable due to the bitter taste of Neem.
Dormon also experimented with collective labour arrangements to remove diseased
pods from farms as these provided the inoculum to infect healthy pods. Removal of
those pods becomes even more attractive if they can be used for local soap making,
requiring the community to engage in setting-up a cottage industry. Other institutional
issues that can be addressed are improving farmers' access to markets, better producer
price, and in enhancing their countervailing power against rent seeking by patrimonial
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networks and corruption. For example, Dormon (2006) tackled complaints by cocoa
farmers in Ghana that purchasing clerks of the Cocoa Licensed Buying Companies were
cheating them by adjusting their weighing scales. He set up a task force of relevant
stakeholders and solved the problem.
So, windows of opportunity need to be identified within which research can effectively
make a contribution. However, as explained earlier, those windows are very small. What
are the possibilities of stretching those windows of opportunity and creating 'space for
change' (Leeuwis and van den Ban, 2004)? Examples of such institutional changes
have been given: to enhance farmers' countervailing power, to remove 'informal
taxation', to reduce cheating by middlemen, to create access to market information (an
example is the West African Agricultural Market Information System Network, WAMIS NET), to ban or tax imported subsidized food products, to create better agreements
between tenants and landowners to prevent soil mining, and to make available credit
and inputs.
Transforming universities
The head of the Office of Science and Innovation in London, David A. King (2006)
deplored that in the recent new initiatives for Africa little attention has been paid to the
need for highly trained scientists and agriculturists as a development priority.
According to him, developments can only be sustained by having enough Africans with
high standard scientific and technological skills relevant to their countries. He
proposes to increase and redirect foreign aid. Instead of using Donorcontractors and
companies, he favours to train people in science and technology, so that local decision
making is strengthened, and recipient countries can follow their own course.
The universities in developing countries often are copies of those in the western world.
Can these universities claim to be independent and do what pleases them, although
their existence is supported by public resources? Or do they have a moral responsibility
to address immediate development challenges of society? If agricultural professionals
want to enhance technical, social-economical, organizational and cultural innovations
in the community or engage in strengthening national agricultural innovation systems
involving all stakeholders, they must forego their role of problem-solvers for others and
become co-learners in finding solutions with all actors through participatory action
research. However, if professionals have not been properly prepared to effectively play
a societal role in participative and democratic paradigms of development, agricultural
research will also not change towards a system in which it can have the desired impact.
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The transfer of technology model needed professionals competent in conducting puzzle
solving science, often working in a single discipline and competent in analyzing linear
cause-effect relationships. However, as this does not have much impact on the
livelihoods of resource poor farmers, we need a different model. Today's complex
problems cannot be solved by "normal" puzzle-solving science. Improvement cannot be
achieved by reductionist, linear and objectivist approaches, but can only emerge from
informed interaction in which major stakeholders participate. One can call this
'interactive science' (Röling, 1996).
What are the challenges that we face under the new forms of accountability that require
us to have an impact on livelihoods and to move from a supply-driven to a demanddriven service delivery context? What competences are needed for effective service
delivery in a social learning and innovation systems context? Kibwika (2006) mentions
the facilitation of action learning and experimentation with farmers, information and
knowledge brokerage, local organization and farmer empowerment, systems thinking in
design, implementation and impact assessment, development of teams and working in
teams, development and management of partnerships for collective action, and support
of enterprise development.
The transformation from a technical university to a developmental university requires a
shift in attitudes, mindsets, values and responsibilities. This requires university staff to
engage in a process of learning to change. Banathy (1995) argues that the education
system cannot just be improved but should be redesigned. He uses an entomological
metaphor: “improvement does not produce a butterfly, only a faster caterpillar” to
emphasise that the university system must go through a complete metamorphosis. This
may be achieved by creating a safe environment to challenge our beliefs, assumptions,
and perspectives (Cranton, 2002).
A paradigm shift in pathways of science also requires a paradigm shift for universities.
They need to abandon the linear, hierarchical model of lecturing that suited the
industrial age, and move towards a new model of interactive learning with farmers and
other stakeholders in order to be able to contribute to development challenges.
Access to agricultural research results
Access to electronic mail and internet has greatly facilitated access to information. It is
now a vast resource from which not only information but also experience can be drawn.
However, there is still a cost barrier to highly priced journals for scientists in
developing countries. One development for poorly resourced countries is "open
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archiving", or the deposition of scholarly research papers into networked servers
accessible over the internet (Chan and Kirsop, 2004). Open archiving can be achieved
by publishing articles in open access journals and/or depositing copies of articles in
open access archives or repositories, often referred to as selfarchiving. This process
allows scientists in the south to retrieve research results from the north through an
online interoperable mechanism. Equally, it allows scientists in the south to contribute
to the global knowledge base through participation.
There are several programmes that deal with dissemination of agricultural technologies.
I just give two examples. The Technical Centre for Agricultural and Rural Cooperation
(CTA) in Wageningen, the Netherlands, established under the Lomé Convention
between the ACP Group of States and the European Union Member States, develops
and provides services that improve access to information for agricultural and rural
development. It strengthens the capacity of ACP countries to produce, acquire,
exchange and utilise information in this area. The Forum of Agricultural Research in
Africa (FARA) has a programme entitled "Dissemination of New Agricultural
Technologies in Africa" (DONATA). This programme concentrates on disseminating
technologies such as NERICA rice, tissue culture banana, improved cassava, Striga
resistant maize and high beta carotene sweet potato.
Conclusions
We discussed pathways of science to make research relevant and suitable to farmers'
conditions. We discussed the importance of countervailing power of farmers, and the
need to create space for demand articulation. However, we also realize that farming
conditions in developing countries are often very heterogeneous, and that it is very
difficult to reach the huge number of farmers. Participatory approaches are a very good
response to face heterogeneity because farmers are capacitated to find their own
solutions. However, with the Farmer Field School approach, diffusion (scaling-out) has
proven to be not self-evident. So, it remains to be studied how participatory approaches
can reach a large part of the farming populations.
Probably it will first of all be necessary to acknowledge that the narrow focus of
technology, as a driver for development, is unlikely to eliminate poverty and food
insecurity. The challenges are not in the first place technological, but social,
economical and political, viz. stretching the windows of opportunities as has been
explained above. For example, it has been shown that farmers react immediately to
changes in market opportunities. An improved demand articulation will create
opportunities and can be achieved by enhancing farmers' countervailing power. For
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example, farmers -in the face of cheap importation of subsidized food imports- could
exert political pressure to block imports or to tax the imported produce. Sinzogan
(2006) who analysed organizational linkages in the cotton industry in Benin concluded
that producer empowerment is necessary to break the interests of pesticide companies,
which now frustrate the adoption of pesticide-saving technologies.
Probably, it is not just a question of governance, but very much also one of building
coalitions around opportunities for improvement, driven by farmers with political clout.
Scaling up would imply building capacity for facilitation of such processes. Innovation
was formulated by Engel (1995) as follows: 'The emergent property of synergistic
interaction among key actors in 'a theatre of innovation' (and not the end-of-pipe
outcome of a linear process)." The value of the concept is that it draws attention to
linkages and interactions among the actors in the system. And the system could be a
whole chain from the producer to the consumer, involving not only research scientists,
but also farmer organizations, the extension service, NGOs, traders, private enterprise,
and consumer organizations. It calls for researching the efficiency of linkages and
interactions among organizations. It calls for removing institutional constraints. Trying
to make production chains and innovation systems more effective could be done
through an institutional learning process. This probably is the next paradigm in
agricultural research.
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5.4.2

Sub-Theme 2: Innovations in institutional
arrangements: From new institutional models to
enabling continuous transition - Andy Hall,
Coordinator of UNU-MERIT's Learning Innovation
and Knowledge (LINK) network, Hyderabad, India

Currently two of the most widely used and misunderstood terms in international
development circles are innovation and institutions. And both of them are in the title of
this paper. Starting off with a definition helps set the scene for a discussion of
innovations in institutional arrangements.
The term 'Institutions' does not refer to the physical organisation such as research
laboratories, universities, NGO and companies. Instead it refers to the ways of working,
the routines and norms that characterise how these organisations and individuals in
them do things. It is the rules that pattern behaviour.
Innovation can be radical, but more usually involves incremental changes in ways of
achieving a task. Innovation is the total process of putting knowledge into social and
economically significant use, not just creation of knowledge through research. Unlike
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Dr. Jean-Francois Giovannetti, chair of Working Group on Reorienting Agricultural Education and
Support Systems deliberating on issues with working group members.

invention, innovation also concerns putting ideas into use, with innovation being
something new to a particular situation (rather than having the global novelty of
invention). Innovation often involves the combination of new and existing ideas and it
can be technological, institutional, organisational, managerial and very often it involves
a combination of all of these. Whereas invention frames a discussion on possible
applications, innovation frames a discussion on the process of change and ways of
enabling impact.
Why is institutional innovation important?
In the agricultural research community there is now universal recognition of the need
for institutional change. Implicit in this discussion is the sense that while the
agricultural research community has made significant scientific and technological
advances, its contribution to policy goals such as poverty reduction has been less than
its potential suggests.
It is now fairly obvious that a large part of this problem results from the fact that (i)
thinking behind the idea that research was the central driver of agricultural innovation
has not stood the test of time; and (ii) while the development context has changed
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significantly (growing role of the market, bigger role of the private sector and
development organisations, more explicit focus on poverty reduction and the
environment) the habits and practices of most research organisations have not been
able to respond rapidly to this situation.
In other words even though performance of the research centres has been less than
expected in a socio-economic sense, and even though new opportunities and challenges
for impact have presented themselves, institutional arrangements have not changed as
much as required. As a result many research organisations have started to appear
irrelevant and this has contributed to a downward spiral of weakening political support
leading to weakening financial support, which has further undermined the capacity of
these organizations to perform and change.
What sort of institutional changes to be advocated?
The need for two major types of institutional changes has dominated the policy debate
on this subject.
Client orientation:
The first issue concerns need for research to become much more sensitive to the
requirements of technology users and particularly disenfranchised social groups such
as the poor and women. However, the need to be more client oriented, less top-down
and more participatory has been a major challenge to ways of working in most scientific
organisations. Underlying this is the fact that in these organisations professional
practice has, quite understandably, been shaped to a large extent by the notion of
primacy of scientific knowledge in the modernisation of agriculture. Progress has been
made in changing habits and practices, but there is still a long way to go.
Partnerships:
The second and more recent policy issue concerns the institutional change needed to
enable a partnership-based way of work. In part, this has arisen out of the earlier
concern about more client orientation towards poor technology users and the need to
partner with developmental organisations to facilitate interaction with them. More
recently, with the recognition of the private sector as a key player in the agricultural
sector of some countries, public private sector partnerships have been widely
advocated.
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Partnership-based innovation capacity: evidence from a recent study:
Some of the discussion of partnerships in agricultural research and development has
verged on the rhetorical. There is, however, now compelling evidence that if agricultural
research is to make a more effective contribution to innovation, partnerships and other
forms of linkage with a diversity of players in the agricultural sector and associated
value chain are essential. A recent World Bank study 'Enabling agricultural innovation:
how to go beyond strengthening research systems' looked at patterns of innovation and
the nature of innovation capacity in new dynamic sectors (see Table 1). It applied the
innovation system concept to explore innovation capacity. Analytical framework
included pattern of linkage, habits and practices, role of actors and enabling
environment. The study covered four countries and eight sectors and
A number of findingss from this study are useful in relation to our discussion of
innovations in institutional arrangements in agricultural research:
•
•

•
•

•
•

Innovation is rarely triggered by agricultural research and instead is most often a
response of entrepreneurs to new and changing market opportunities.
Promising sectors begin to fail because, with ever changing market demands,
patterns of interaction between entrepreneurs, farmers, research organisation, and
other sources of technology and information are insufficient to support a
knowledge-intensive process of innovation on a continuous basis.
Paradoxically while research does not drive these sectors, lack of linkage and
interaction with these sectors is one of the reasons why they fail.
Lack of interaction weakens innovation capacity and is a reflection of deep rooted
habits and practices (i.e. institutions) in both public and private sector
organisations.
The market is not sufficient to promote interaction and bring about the
institutional changes needed to sustain these new ways of working
Social and environmental sustainability are integral to economic success and need
to be reflected in patterns of participation and interaction and the institutional
development that underpin these should be considered when strengthening
innovation capacity.
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Table 1. Case studies by country and sector

Among the recommendations of the study was the need to give a priority to a new focus
on developing innovation capacity rather than just research capacity and to find ways of
developing and adapting habits and practice that foster a capacity to innovate that
integrates pro-poor and pro-market agendas. The focus should be on principles for
interventions rather than specific interventions. The principle will be building trust
between different actors. Interventions should be used as a vehicle for learning new
ways of working and building up social capital. This study is now among a growing
number that conclude that the concept of an innovation system, with the centre stage
given to the process of interactive technical and institutional learning, is a useful
framework for thinking about ways of bringing about the institutional innovations
central to innovation capacity.
As guidance to this process the World Bank study developed an intervention framework
with a typology of different innovation capacities. The unique feature of this framework
was that rather than prescribing the sorts of intervention needed to strengthen
innovation capacity for example advocating more public private sector partnership - it
provided principles for designing interventions for different innovation capacity
situations for example, exploring ways of building trust between actors in the sector.
The idea here being that interventions designed in this way will be context specific and
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will, over the medium term, encourage new ways of working i.e. institutional change
that is relevant to specific situation in a changing context.
Why enabling change is better than prescribing change?
Table 2 presents the defining features of a historical succession of agricultural
innovation capacity development frameworks. Polarising these different institutional
models is a useful ways of highlighting differences. The new terminology and language
of the different models is also an important way of alerting practitioners and planners to
the fact that the new model is fundamentally different although the danger of
camouflaging will always exist. These models have also acted as a framework for
discussing new ways of working.
However in this historical progression the paradigms they embody have gradually
moved from a prescriptive approach to planning institutional arrangements, to a more
learning-based approach. That is an approach that recognises that in an ever evolving
situation the nature of institutional arrangements is always going to be contestable and
always going to need to be in a state of flux responding to the contingencies of local
circumstances. This progression to a learning-based approach is very challenging in
planning and intervention contexts where there is a long tradition of prescriptive
blueprints for example in large countries such as India with highly centralised
bureaucratic traditions.
A paradox therefore exists. A framework for capacity development is now starting to
emerge that can help planners deal with the need for a continuous process of
institutional innovation. The World Bank study mentioned earlier makes strenuous
efforts to focus on intervention principles rather than prescriptions. There is, however, a
real danger that concepts like the innovation system will be used prescriptively for
example advocating public private sector partnerships; participatory methods; sector
coordinating bodies; innovation funds; competitive research facilities and so forth, all
of which would, in the right situation, be consistent with an innovation systems view
point. This sort of prescriptive approach to institutional change will help deal with some
of today's challenges, but will quickly be overtaken by evolving development needs and
patterns in the agricultural sector.
Implications for strengthening capacity to achieve MDGs
The answer to this paradox is actually the answer to how to enable agricultural research
to make a more effective contribution to the MDGs.
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Table 2. Defining features of capacity development frameworks
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What is probably central to addressing the paradox is to move away from the “from” to
“debate”. Focus debate on transition rather than destination. and debate how transition
(and the institutional innovation process that this involves) can be enabled in different
country and regional settings. International efforts like the Institutional Learning and
Change initiative in the CGIAR have started to map out what such a learning-based
approach to institutional change would look like. There is, however, has some way to go
before the contours of this approach can be fully defined. There are never the less
options and practical implication that are already available and apparent:
•

•
•
•
•
•

•

Make institutional learning an explicit objective of all research and related
interventions. For example systematically research the question of what allowed
working with private companies better impacts and not just concentrate on the
technical specification and levels of adoption.
Introduce a much more explicit learning orientation in monitoring, evaluation and
impact assessment activities.
Make much greater use of action research approaches to help explore which ways
of working will help achieve better outcomes.
Make greater use of positive deviance studies systematically exploring out-of theordinary things that seem to work.
Develop skills to learn how to learn.
Shift from using innovation expert assistance to introduce new approaches, to a
process of joint learning with experts that facilitates experimentation and learning
with different ways of working.
Treat failure as a learning opportunity.

The caveat to this is that enabling this new learning-based approach will ultimately be
always dependant on the agricultural research bureaucracy's willingness to reposition
research within a wider interactive process of innovation and change and all that this
means for the role and autonomy of research. Like charity, innovations in institutional
arrangements must begin at home in agricultural research organizations.

5.4.3 Sub-Theme 3: Technologies for emerging societal needsAndrew Bennett, Syngenta Foundation for Sustainable
Agriculture, Basel, Switzerland
After years of neglect agriculture has moved to the forefront of many developmental and
environmental debates. This brings opportunities and threats. It takes time and
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investment to develop policies and technologies to increase choices, opportunities and
solutions. Society wants solutions and opportunities now, but is increasingly interested
in the processes of their development; and who should own and control them. Research
must also try to predict future needs and demands. This involves making assumptions
and guesses.
Demands and urgency are growing
Demand for most goods and services cereals, livestock products, fish, timber and other
forest products will double over the next generation as reports from IFPRI and FAO and
MEA indicate. There are several drivers of the growth in demand as given below
• population growth - mostly in the developing world and in Asia and Africa in
particular;
• economic growth - with increase in the volume, choice and diversification of
production, particularly of meat and livestock products;
• catching up - with the hoped reduction in hunger, poverty, malnutrition etc,
demands will rise;
• urbanization - as half the world's population will live in cities then the demands
for processed foods and on the supply chains will increase;
• globalization - it would increases interconnectedness, interdependence,
competitiveness and trade. It is difficult to predict the impact of the recent
suspension of the Doha Round;
• consumerism - the richer consumers will have a major impact on markets, for
example food safety concerns;
• education - tends to increase the demand for diversification of services, products
and greater choice, it also has the impact of raising career expectations.
Agriculture is not everyone's choice of career.
Other factors posing challenge include:
• cultural changes - diversification, environmental concern;
• climate change - is already impacting on productivity and increasing
uncertainty in agriculture;
• the loss of biodiversity and habitats - is of continuing concern and has
significant implications for landscape use;
• energy costs - are rising which is increasing interest in renewable energy and
biofuels;
• diseases old and new - for example SARS, Bird Flu, HIV/AIDS are major
factors in planning agriculture;
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•
•

instability and terrorism - is creating more vulnerability; and there are
market failures - for ecosystem services.

However the structure of the agricultural industry is changing rapidly; the values of
many societies are changing; power in the production and value chain is also changing
and consolidating; the farming community is aging and reducing in numbers and power
and there are more female-headed families in rural areas. Agricultural research is
judged on its ability to deliver options, opportunities and choices and cope with the
unforeseen.
The task of increasing the productivity of agriculture and ensuring that it meets
emerging societal needs is made more complicated by some seemingly controversial
views and values. For example • Will future needs be best met through large or small farms: by commercial
enterprises or family farms?
• What constitutes pro-poor and pro-environment agriculture and is it better for
poor people to be employed or self-employed?
• What is the role of public or private goods: and are IPRs a problem?
• Rural space: what ecosystem services should it provide, who decides on the
priorities?
• Markets: subsidies or free markets, fair trade, sourcing.
• Increasing productivity: should the emphasis be efficiency, livelihoods or
environmental services?
• Production systems: there are several debates around organic or 'non-organic',
intensification, minimum, zero and conservation tillage and eco-agriculture,
coexistence etc.
• Technology: there are several debates around nanotechnology, ICT, biotechnology,
transgenics (GMOs, frankenfoods), biosafety, regulation.
• Assessment of risk: different priorities, values and perceptions and the role of
science and evidence in the use of the precautionary approach.
Challenge for agriculture
It is clear from the above that the demands on agriculture are growing and diversifying.
Agriculture must deliver more but use fewer resources. Hence the agricultural research
must rise to the challenge of delivering greater production and productivity; more
ecosystem services; more income for poor people and support for economic growth;
goods and services to more people; and greater diversity and choice. And this has to be
done using less water, land, and energy and causing less environmental damage.
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However the tools should be available: better policies, greater access to information,
better awareness, capacity building, better infrastructure, appropriate institutions,
fairer markets and technologies which are safe, affordable, reliable and socially
acceptable.
The needs of society are diverse and depend on who and where you are as indicated
below:
•
•
•
•
•
•
•
•
•
•
•

Survival
Livelihood security
Food: hunger, nutrition, obesity
Water: more and cleaner
Health: nutrition, disease management, diabetes
Opportunities for production systems and livelihoods
Choice: more choice
Solutions - to immediate problems and those anticipated
Better access to information
Competitive advantage
Recreation facilities and time to enjoy them.

But research outputs of knowledge, understanding, information technologies, etc. will
need transformation and investment and human capacity building to develop products
to satisfy reasonable needs and demands. Society will make its needs and wishes clear
in several ways, through funding research, legislation and regulation; markets; media;
peer pressures; values and ethics; leadership or violence.
Emerging trends in demand
It is useful to look at some current trends and signals. The debate is shifting and it is
likely that the societies of Asia will have an increasing impact both on demand and the
'conditions of supply'. Some important elements are:
•
•
•
•
•
•

Food/feed availability, affordability, safety, lifestyle, choice
Commodity supply: oils, fibres building materials etc.
Nutrition: hunger, health and obesity
Diseases and pests: ever present integrated control systems needed
Zoonoses: flus, SARs etc.
Commodities - Oils, fibres, construction material
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•
•
•
•
•
•
•

BioPharming to produce medicines
Energy: biofuels and alternative sources
Climate change- adaptation and mitigation, carbon markets
Water cleaner, use less, jobs per drop, recycling, drought
Amenity and leisure
Regulation of both the food and production industries will increase especially
where failures happen
Environment: biodiversity, habitata etc.

Some future priorities
It is not possible or even wise to try to list all the priorities, but what is clear is that
society will want to be much more involved in setting priorities, assessing processes
and in articulation of values and choices. It is important and a priority to establish the
means of engaging society in this process.
The Consultative Group on International Agricultural Research (CGIAR) has
established - through a process of consultation amongst key stakeholders and investors
- 5 strategic priorities and 20 specific themes to guide the future work of and
investment in the CGIAR. While these are inclusive there is already a debate about
whether the role of the CGIAR should focus on up-stream strategic research to develop
international public goods or should be more involved in the processes of delivering the
products to society. I do not propose to dwell on this, and would simply like to note that
consultation and consensus require continuous interaction and modification.
However some key areas that emerge out conspicuously are:
• Increasing yields: quicker, more reliably and higher
– Coping with biotic and abiotic stress- e.g. pests, diseases, weeds, low soil
fertility, integrated systems, drought tolerance, temperature tolerance, salinity,
pollution control.
– Increasing productivity in livestock, fisheries and forestry.
– Safe, reliable and affordable production
– Local sourcing to reduce transport cost: 'food miles' - and improve local
livelihoods and environmental management.
• Improving diets and the nutritional values of foods.
• Increasing income generation.
• Controlling epizootic and zoonotic diseases e.g. bird flu.
• Protecting and restoring environmental services coping with climate change and
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•
•
•
•
•

the loss of biodiversity, restoring soil fertility, using less water, improving waste
management, developing system for rehabilitation of degraded environments.
Making available new products: carbon sequestration, biofuels, bio-pharming,
biodiversity.
Exploiting new processes Fermentation; Non-transgenic transformation.
Identifying and promoting better policies at local and international levels.
Improving awareness and communications with society.
Building adaptable, accountable and responsive institutions in both the public and
private sectors.

What markets seem to want are food, feed and raw materials, processed materials,
reliable supply and quality, low cost/price and safe, fuel and biofuels, sustained
ecosystem services, assurances of quality and certificates of origin
Who would fund research and why?
As per the report of IFPRI, the public sector invests were around US$ 10 billion in
rich countries and around US$ 14 billion in the developing countries. Private sector in
the rich countries invested about 12 billion. Public sector funds research to produce
public good(s), for gaining national competitiveness, image and reputation, health,
security, popularity and in case of politicians to get re-elected. The private/business
sectors fund research for profit and intellectual property acquisition, efficiency, gaining
competitive advantage, reputation and CSR, getting tax remission, developing new
products and obtain new markets.
There are many elements to society, small farmers, contract farmers, larger commercial
farmers and consumers. Each will look to agriculture to provide a different range of
ecosystem services- income, security, nutrition, choice, environmental and cultural
services. Research will need to target these different constituencies and achieve
confidence, e.g. by participatory research, and diversifying partnerships. Increasing the
speed at which solutions and new technologies come forward would necessitate
investment, coherence, critical mass, new tools, e.g. molecular and marker-assisted
breeding, and a degree of realism. Continuous delivery of information and technologies
and choice will be essential to meet the challenges. Current funding and policy
framework is dysfunctional and there is a need for sustained investment in research.
Partnerships and IP issues will need priority attention.
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Conclusions
Farming is a business not a charity, but expected to deliver a greater volume of
ecosystem services for more people. The needs and perceptions of society are changing
and will continue to change, driven by the dynamics of population growth, economic
growth, urbanisation, values and lifestyle changes. Demand for a full range of goods and
services will grow and meeting these challenges will need consensus and strategic
partnerships. Production systems will need to intensify land/resource use to
differentiate, which may result in tensions. Climate change will result in water
challenges, and more pest and disease outbreaks but also new investments in carbon
sequestration. Impacts will be increasingly global in spread. Integrated systems of land
use and challenge management will be needed but will have to be locally developed.
Genomics, bioinformatics and marker assisted breeding are valuable tools and could be
used more widely but need to win the confidence and support of society. Regulation is
needed but will continue to slow registration and increase costs - thereby restricting
development and use to the high value markets. Greater coherence between research,
development and consumers is essential. Partnerships between players in the public,
private sectors and with civil society will play an increasing role in generating critical
mass, and accelerating delivery. It will be essential to keep consumers, who are an
important part of society, informed and engaged.
Given the current controversies and debates on the role of agriculture and the
development and application use of technologies, processes and policies, it would be
wise to establish the means by which society, policy makers and scientist can interact
and agree on priorities and standards. This was the vision of those who established
GFAR. It remains the essential task before us.

5.4.4. General Discussion
•

K. Balasubramanium: Regarding the small window of opportunity for farmers it
is important to realize that under current institutional arrangement agricultural
researcher is given credit for publications and for developing technologies to
increase yield but not for farmer empowerment.

•

S. Hearn: Common thread running across the three papers is the concentration of
market power with buyers. What can government do? One cannot accept policy
and market failure. We can solve problem without interfering with market
efficiency.
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•

Wim Andriesse: Researchers in biological and physical science have to be
reproducible and thorough-it is naturally slow process compared to social sciences.

•

Jack Wilkinson: Regarding partnership and MDGs, it is important to consider
how does one find partners representing small-scale disorganized farmers? GFAR
should put resources to help organize small scale farmers so partnership and
consultation can be built. Where's the budget line for this?

•

Enrique Alarcon: Latin America is moving step by step towards innovation. We
will talk about national innovation systems later. We have to take an approach of
transition. Innovation is not only for small scale agriculture and innovation
includes research. We motivate GFAR to work to support hard, soft and
organisational technology.

•

R. C. A. Jain: Two observations. 1) Risk management was not emphasized . The
entire burden is on the farmer and there is non other to share. This is a very under
researched area and needs attention so that farmer can be pulled out of the poverty
trap. Farmer can be helped to diversify agriculture to reduce risk. 2) One has to
recognize the centrality of agriculture in attaining MDGs. Jobs cannot be created
outside of agriculture for million of farmers. Hence investment in agriculture sector
is important.

•

Betty Del Rosario: The message I am hearing is that we need not only
reorientation of agricultural research towards innovation systems but also need to
develop funding mechanisms to help farmers adjust to changing environment. A
need for a lot of partnership is obvious. What are the measures of success?
Developing innovation will have different measures of progress. We also need to
look at poverty in a comprehensive manner. Not only reorientation but also
coordination is necessary.

•

Mohamed Sallam: New paradigm implies building material, human and social
capital. How do we measure the building of social capital?

•

Emile Frison: The issue of risk in agriculture is very important. Traditional
farming systems are diverse while the recent research system has stressed
monoculture-which introduces risk which is difficult to manage in harsh areas.
How do we get agricultural research to move towards understanding diversity and
maintaining the resilience?
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•

Zaid Abdelouahhab: Farmers take 90% of the risk and get less than 10% from
the benefits emanating from their produce. We cannot alleviate poverty if we do not
link farmers to markets to let them get a fair share of the benefits.

•

Arnold Van Huis: 1) It is important to reward scientists for farmer empowerment.
We trained hard scientists into participatory research-most produced 4 papers.
With a mix of soft and hard science one can publish on farmer empowerment, but
one needs to be equipped in both issues. 2) Regarding risk, crop diversity is
crucial. Farmers have a tendency to use several varieties of cassava and cowpea in
their traditional system for reducing risk and responding to market but also for
religious reasons. Therefore, one has to be careful about introducing varieties that
increase risk for farmers.

•

Andy Hall: 1) There is a certain degree of danger in using innovation concept in a
dogmatic way. Arrangements are required to achieve different objectives:
commercialization, protection of environment, reduction of poverty. Principles are
important rather than prescriptions. 2) Indicator of progress: measure changes in
processes. Clearly, there is a need of a mixed bag of indicators: indicators of
outcome but also qualitative indicator of changes in behaviour (for example
consultation more inclusive of poor people).These indicators may not work very
well, but would rather encourage people to share experiences about what they tried
and what worked. 3) What do we do about concentration of power in market? There
is a key role of public policy that needs to evolve. It is part of the paradigm of
learning and change.

•

Andrew Bennett: 1) Market power: Where is the subsidy business going? With
collapse of Doha round, it will continue. When economy is strong enough to
subsidize, nation states will subsidize. We need to focus more - in some countries it
would be better to subsidize landscape management use rather than subsidizing
production. 2) Concentration of power: Urban dwellers want uniform and cheap
food-and to some extent the concentration of power is a result of that. In some
countries the demand is local and diverse-it is a small counterweight. Where is the
power of the voters? 3) Risk: Farming is about taking risks. The question is what
information and technology is available to make their life easier. Farmers know
about market: when prices increase they increase production-for example cocoa.
Farmers need cash to buy production inputs and respond to market. Farmers are in
business not charity. 4) Millennium Development Goals and agriculture: It is true
that MDGs do not talk about agriculture per se. It is only when it is translated in
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food, health, income, environmental management, empowerment, etc. that it hits
the millennium goals. The debate about millennium goals: does it give an idea of
the type of agriculture we can do? If the aim is poverty reduction of rural
communities then one needs a social safety net-or finding alternate sources of
income, they do not want to increase diversity of production? If need is to feed
urban poor then it is different?
•

Mangala Rai: As we move on in the future we will have to produce more and
more with less and less land and water resources and increasing biotic and abiotic
yield retardants. Paradigm shift from yield improvement to farmer empowerment is
good, but actually yield improvement is an integral part of farmer empowerment.
They are not mutually exclusive but rather reinforcing so the role of technology is
important. Therefore, actions are to be taken together. Far less progress has been
made and there is a need for critical analysis-strength of chain is determined by
weakest link. We are looking for high degree of interaction that harnesses
complementarity and generates synergies. But, when for example coffee farmers get
only 15% of the price paid by the consumer, how can we transform such an
unsustainable system. Need to add value to the value chain to be able to see
upgrade in income of farmers.
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5.5. Parallel Working Group Sessions
To discuss emerging priority issues related to the specific topics under discussion and
to propose strategies and lines of action required to reorient agricultural research to
meet MDGs, three working groups were made for each of the three sub-themes (Box 1).
Each of the working groups had a chair and co-chair to guide, moderate and facilitate
discussion. In each working group a lead discussant presented a paper to provoke
discussion and act as resource person. Members of the working group (Table 1) shared
ideas, expressed opinions and helped in formulating recommendations. Issues raised
and agreements reached were documented by the rapporteurs.

Box 1
Schematic diagram of sub-themes and their discussion topics

The expected outputs were: 1) identification of up to five key issues needing immediate
attention related to the group's assigned topic based on the lead discussant's paper and
subsequent discussion; 2) a set of prioritized recommendations to address each of the
identified issues related to policies, institutions and organizations, and/or the content
and process of technological R&D to address more effectively the MDGs and 3)
suggested actions that might be taken by stakeholders at the global and regional level
over the following three years in addressing the identified issues.
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The composition of the working groups is given in Table 1.
Table.l. Stakeholder composition of working groups

5.5.1. Sub-Theme 1
5.5.1.1.

Working Group 1.1: Balancing income generation
and household and community food security

John Thompson, Research Fellow, Knowledge, Technology and Society, Institute of
Development Studies (IDS), UK was the lead discussant of this group. He covered the
topic in the context of the dynamics of changing rural worlds. The highlights are given
below.
There had been broader success in ARD globally as evidenced by decreasing
international price for food, rising caloric intake, falling percentage of undernourished,
high rates of return to investment in agricultural research projects, and ARD providing
successful stimulus to rapid economic growth and poverty reduction in China, southeast Asia, central Europe and parts of Latin America. However, the context for
agriculture was changing. Globalization and trade liberalization was opening new
opportunities but it was leading also to declining commodity prices and increasing
exposure to risk. With rise in retail, concentration and closed value chain, the buyer
power was increasing. There was increasing decentralization of governance and the role
of civil society was gaining ground. A new global agenda was emerging including reform
of trade rules, IPRs, global public goods, environmental services, climate change,
diseases. Need for big push in the most food insecure region was now being
increasingly recognized to usher in Green Revolution there. Greater attention was being
paid to meeting the MDGs and efforts being made to draw attention to these and
mobilize resources to meet specific targets.
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The challenges for pro-poor ARD were the persistence of rural poverty, food insecurity
and low agricultural growth in most low income countries especially Sub-Sahara Africa;
need for faster growth in agriculture to achieve MDGs, and the continuation of sharp
bifurcations regarding the differential location of poverty across and between
populations. For example, cereal yields in Asia and Latin America increased over last
several years parallel to increases in the developed countries, there was stagnation in
Sub-Sahara Africa. Similarly, the agricultural labour productivity increased in the
developing countries in Asia while in Sub-Saharan Africa it showed very slow growth
and remained much lower than Asia. Agricultural population was mostly (88%) located
in high and medium productivity potential areas but many had poor market access.
There is also bifurcations in livelihood diversification; in several middle-income
countries access to non-agricultutral rural income source is increasing and it supports
persistance of family farms and food security, which is not the case in the low-income
countries.
New opprtunities are opening multiple pathways to agricultural futures. There are new
opportunities for private investment (especially in high value crops, non-traditional
exports, technical and insitutional changes in staples). There is potential for
competitive smallholder sector that can pursue these opportunities and benefit from offfarm sources of income. And there is scope for balancing production for market and
food security.
There are broadly speaking five 'rural worlds': 1) large-scale, commercial agricultural
household and enterprises; 2) traditional agricultural households and enterprises which
are not internationally competitive; 3) subsistence agricultural households and microenterprises; 4) landless or near-landless rural households and micro-enterprises; and
5) chronically poor rural households, many no longer economically active. Three types
of livelihood strategy can be identified: 'Hanging-in' where activities are undertaken to
maintain livelihood levels at a 'maintenance and survival' level through expanded farm
or herd size and on-farm and off-farm livelihood diversification; 2) 'Stepping-up' where
investments are made in existing activities to increase returns involving intensification
and/or diversification of production, processing and marketing; and 3) 'Stepping-out'
where existing activities are engaged in to accumulate assets as a basis for investment
in alternative, higher-return livelihood activities, branching out to new activities/exits.
The sequence of listing of the strategies reflects increasing level of economic livelihood.
In this context, the emerging agenda for agriculture includes: 1) enhancing productivity
of agriculture sector, market opportunities, necessitating ARD and making market work
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for poor; 2) promoting diversification to ensure sustainable livelihoods; and 3) reducing
risk and vulnerability by social protection and agricultural investments.
Agenda for enhancing productivity and market opportunities should include:
1) Increasing productivity of food staples such as cereals, tubers, livestock products,
etc.; 2) Diversifying into higher value products; 3) Organizing small producers and
small and medium-sized enterprises (SMEs) for marketing, 'cooperating to compete'; 4)
Investing in ARD which is client oriented, problem solving, partneship focused, market
responsive; 5) Addressing such social and equity issues in agriculture as gender, youth,
etc.; 6) Providing agricultural credit and microfinance for small producers and SMEs.
Agenda for enhancing diversified livelihood would include: 1) Increasing off-farm
employment and income-generating opportunities; 2) Establishing functioning land
markets; 3) Promoting activities that add value (e.g. processing, branding, marketing)
and retain surplus in rural areas beyond the farm gate; and 4) Tailoring investments in
infrastructure, education, etc. to new livelihood patterns.
Reducing risk and vulnerability will necessitate: 1) Investing in integrated management
practices to reduce risk, especially in complex, diverse, less-favoured regions; 2)
Strengthening tenure security and access to land by recognising local land rights and
improving land markets; 3) Creating non-farm opportunities to allow migration to
escape 'dynamic poverty traps'; and 4) Targeting the vulnerable by providing social
protection through insurance, resilience-building investments, etc.
The main questions that we need to deliberate on are:
1.

What are the opportunities for/limitations to moving predominantly subsistence
farmers to greater levels of commercial agriculture? Which farmers will benefit?
How can we help the rest?

2.

How can the transition result in a 'win-win' situation that strengthens family
nutrition and income generation? Is there a 'right' balance between income
generating and food security? Are there multiple pathways to this?

3.

What kind of research should the public research institutions be doing to improve
farmer competitiveness in the marketplace, while also strengthening their food
security/livelihood options?
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4.

What policy and institutional changes are needed at national and international
levels to support these investments in R&D and what role can GFAR and its
partners play in bringing these about?

5.

Do we need a typology to help us structure our analysis of agricultural research
priorities? A typology for agricultural research priorities is given in Table 2.
Table 2. Typology for agricultural research priorities

Summary of discussion and recommendations
Summary of issues identified and recommendations developed by the participants of
Working Group 1.1 is given below:
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5.5.1.2.

Working Group 1.2: Reorienting agricultural
education and support systems

Anthony Youdeowei, Consultant in Agricultural Education, Training and
Communications, Abidjan, Cote d'Ivoire, was the lead discussant in this working group.
His abridged paper is given below.
Challenges for agricultural education and support systems
It is widely recognized that agricultural education, training and support systems are
currently confronted with a multitude of difficult challenges which derive not only from
the evolving concepts of agricultural and rural development, but also from problems
which seriously affect the quality of agricultural education offered by training
institutions, thus calling to question the national relevance of the programmes offered.
Agriculture is now driven by the urgent desire to make it more market-oriented and
globally competitive as well as ensuring the conservation of the natural resource base.
It has become more knowledge intensive, particularly through expanded opportunities
offered by new information and communications technologies (ICT). It is noted that the
envelope for agriculture has changed drastically and the changes demand that
agriculture becomes knowledge intensive. The implication is that ICT offers the
opportunity to satisfy the information and knowledge needs of the changed agriculture.
The acquisition of new knowledge for practical production, management and
entrepreneurial skills is now key to successful achievement of sustainable agriculture
that can ensure acceptable levels of livelihoods for resource poor farming families.
While agricultural education and training programmes were previously designed with
priority focus on agricultural development for food production and national food
security, new agricultural education, training and support systems must now 'listen to
the marketplace' and respond appropriately to the current demands of agricultural
development which focus attention on more knowledge intensive, market-oriented and
natural resource conservation agriculture. Furthermore, the EARTH-Salzburg seminar
series which sponsored the Jinja Consensus on the need for Change in University-level
Agricultural education concluded that “there was an urgent need for African
universities and faculties of agriculture to concentrate on the formation of a new
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generation of young professionals.” These people must be market-oriented, have strong
personal, entrepreneurial and leadership skills, be open to learning and adapting, be
innovative, creative and able to solve problems, be able to listen and communicate and
be committed and interested in their organizations and communities. The shift in the
focus of higher agricultural education programmes to produce this new breed of
agricultural professionals implies significant changes in the students' selection process,
the plans of study, the organisation of the education and training programmes, the
agricultural education support systems as well as the nature of curricula and cocurricular activities.
Thus the challenges which are specific to the evolving concepts for agricultural and
rural development and sustainable livelihoods for farming families relate to the need for
reforms in:
• Development programmes that address poverty reduction and the achievement of
sustainable livelihoods, especially for rural families.
• Efforts at achieving the MDGs
• Promotion of the innovations systems approach to agricultural research for
development, IAR4D.
• The design of farmer empowerment and gender programmes, with renewed focus on
strengthening farmer's organizations and promoting market oriented economies for
rural and socio-economic development.
• Support mechanisms for alternative participatory agricultural extension models.
• Promoting the convergence of sciences concept (Wageningen University and
Research Center) which involves the entire chain of stakeholders to support
agricultural production and development and aims to explore the pathways through
which agricultural science research is expected to make reasonable and the desired
contributions to the livelihoods of resource poor farmers through small windows of
opportunities.
• Addressing the regrettable wide-scale perception of agriculture as a second class
profession and its failure to attract first-class candidates to tertiary agricultural
education and training institutions. There is an urgent need to shift thinking about
agricultural development from being responsive to and depended on increased
inputs of natural resources to being responsive to new knowledge and farmer
empowerment.
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• Developing mechanisms for effectively engaging the entire spectrum of stakeholders
in national agricultural education, training and support systems.
The implications of these challenges for agricultural education programmes and support
systems are numerous and include the search for answers to the following critical
questions:
1. Which patterns of reorientation or paradigm shift in agricultural education and
support systems are desirable? And what are the national policy reforms that are
needed for this reorientation?
2. What strategies could be adopted to effect the reorientation of agricultural
education, training and support systems needed?
3. Which kinds of agricultural professionals are now most appropriate and required for
promoting and achieving new agricultural development goals?
4. What patterns of transformations or remodelling in agricultural education
programmes and institutional innovations are now needed to develop these
professionals?
5. What should be the role of GFAR and other international development agencies and
partners in facilitating the transformations or reorientations needed in agricultural
education, training and support systems?
6. How best can the goals and objectives of the reorientations or transformations
desired be achieved in a cost-effective manner and in the shortest possible time?
7. Which major stakeholders should be involved in effecting the reorientation and
transformations in agricultural education, training and support systems?
8. What processes can be established to effectively develop robust linkages between
agricultural education and support systems with national agricultural research and
extension, private sector agricultural industry, farmer-based organizations and
community-based organizations?
Issues for reorientation of agricultural education and support systems
Agricultural education and training policies (and the need for change):
Agricultural education and training policy issues that need to be considered include the
following:
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(a) Structured, formal, in campus education as well as informal education and
how current research systems and institutes can complement formal
education.
(b) Policies on post-professional education, especially for agricultural support
staff and farm advisors.
(c) Disciplinary issues in agriculture, animal science and veterinary,
aquaculture and fisheries, social forestry and allied agricultural professional
education.
(d) Learning approaches for agricultural and non-agricultural communities. For
example, creating and linking innovative continuous learning approaches
and opportunities such as community learning and farmer field schools, to
agricultural education, training institutions and national agricultural
research systems.
The goal of agricultural education: Consideration of the national goal of agricultural
education in relation to national needs for development. Should the goal be to develop
professionals with a technical focus and skills for increased food production,
productivity or profit to guarantee national food security, community food security or
balancing household incomes and food and nutritional security or to produce
professionals with a wider range of skills and abilities? Is the goal to be global or are
there regional differences i.e. for Asia, Africa, Latin America and the North? For
example, are the requirements in the north for agricultural professionals who can
address agriculture and environmental issues, and does Asia and LAC need
professionals who can support farming communities to participate in markets and does
Africa rather need people who can only improve farm productivity?
Global initiatives in capacity development for ARD: Several efforts that are underway to
reform national agricultural research to re-direct the research agenda towards
improving relevance, performance and delivery, have important implications for
agricultural education and support systems. In Africa for example, various programme
initiatives of FARA, such as the CGIAR Sub-Sahara Challenge Programme (SSA CP),
the Multi Country Agricultural Productivity Programme, MAPP and associated
Framework for African Agricultural Productivity (FAAP), Building Africa's Scientific
and Institutional Capacities (BASIC), address issues of capacity development and
strengthening for agricultural research. The outputs of these programmes are relevant to
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African agricultural development and can enrich agricultural education and support
systems.
Strategies for human capacity development for various components of the large
agricultural community: Consideration of various strategies for reforms in agricultural
education and support systems starting from state sponsored institutions and
programmes followed by the USA land grant type arrangements through to NGOs and
CSOs, T&V, Farm Field schools, and technology mediated open and distance learning
programmes etc.
Linkages between agricultural education, agricultural research and extension systems
and the private sector: The desirable linkages between national agricultural research,
education and training and extension, private sector agricultural industry, farmer-based
organizations and community-based organizations are given in Fig. 1. How would these
linkages influence and contribute to improving the quality and relevance of agricultural
education and support systems?
Access to new ICTs: Consideration of how the new ICTs would contribute to improving
agricultural extension and creating new windows of opportunities to satisfy the needs of
agricultural learning in an innovative way. Agricultural communities need to access and
use new knowledge, skills and innovations.
Structure of agricultural education and curriculum and the needs for change:
Consideration of the modalities for redesigning agricultural curricula, addressing the
key question of whether to continue with the old disciplinary (plant pathology, soil
science, plant protection, economics, etc. ) approach or build new structures around
new technologies such as biotechnology, bio-safety, nanotechnology, material science
and ICTs, food technology, food safety, food processing, agricultural marketing. How
would such changes in curriculum structure attract quality students to produce high
quality agricultural professionals? Is it desirable to design the “one shoe fits all
curriculum”? Or it is more appropriate to consider regional and national circumstances
and needs? If the latter, how would this affect agricultural professionals to enable them
satisfy the global demands of competitive agribusiness?
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Institutional reforms: Consideration of the structural changes required in the new
agricultural education systems. Assessment of the institutional capacities, training
infrastructure, personnel and resources that need to be strengthened in the
reorientation. Agricultural education institutions tend to establish different structures
ranging from special agricultural and rural universities, to agricultural colleges and
faculties embedded in more general universities. In some countries agricultural
education is supervised by the Ministry of Agriculture, while in others, the line ministry
is the Ministry of Education or Science, Research & Technology. Whatever the
arrangement, the core issue is that agriculture is a cross-sectoral and multi-disciplinary
subject. It is important that agricultural education systems and the Institutions within
the system recognise this issue and evolve means where the heterogeneity of policy and
strategy development is fully included and harmonized to contribute effectively to
agricultural development. An important institutional issue is professionalism in
agriculture and national, regional and universal accreditation systems for agricultural
professionals. Migration of qualified and skilled agricultural professionals will benefit
many countries in their agricultural development. Yet, very few mechanisms exist for
national, regional and international accreditation of agricultural professionals.

Fig. 1. Desirable system linkages for appropriate support to
programmes of agricultural education, training and support systems.
The Working Group remit
This brief has attempted to highlight some of the most critical issues relating to the reorientation of agricultural education and support systems that could promote the
development and production of agricultural scientists and other practitioners who will
be more adequately equipped to deliver agricultural development services to support
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national agricultural development. The Working Group would need to consider and
address a number of pertinent questions, including the following:
1.

What pattern of national agricultural education policies would provide the best
framework to enable countries to achieve the objectives of their agricultural
education for development?

2.

What should be the goal of agricultural education?
• To produce skills for increased food production, productivity or profit?
• Should agricultural education address only national food security, community
food security or balancing household incomes with food and nutritional
security?
• Should the goal of agricultural education be a global one or are there regional
differences i.e. for Asia, Africa, Latin America and the North?

3.

How should agricultural education be best structured? Should it move away from
traditional institutional agricultural education systems to innovative approaches
that focus attention on formal, informal, non-formal, professional skills
development, community learning etc.; or combine traditional institutional with
relevant innovative agricultural education systems?

4.

Professionalism in agriculture: How could agricultural education systems promote
and support professionalism of practitioners in agriculture?

5.

Where should support be focused, in agricultural teachers, students or improving
infrastructures, training facilities and resources for teaching and training in
agriculture?

6.

What strategies can be adopted to support production of relevant teaching and
training materials, especially books?

Expected outcome of the Working Group session
Our aim is to achieve identification and consensus on the following issues from
stakeholders in the Conference. The expected outcomes, among others, of our

153

deliberations are recommendations that could guide GFAR in developing programmes
which address the following:
1.

What should the Global ARD stakeholders do to reorient agricultural education,
training and support systems?

2.

What can the international community of ARD stakeholders do together through
collaboration to reorient agricultural education, training and support systems ?

3.

What should GFAR do (advocacy, debate, and communications) to support ARD
stakeholder's efforts to reorient agricultural education and support systems?

4.

What can GFAR do to support the production of relevant agricultural teaching and
training materials and books?

5.

Finally what should be the role of GFAR be with the international community of
ARD stakeholders in the above issues related to reorienting agricultural research
and support systems?

Potential actions by GFAR for consideration by the working group
GFAR can act as a platform for identifying the direction and advocating reform in
agricultural education and support systems. It can create global partnerships and
network programs to strengthen agricultural education systems at national, regional and
inter-regional levels. It can support creation of institutions at regional and global levels
to govern agricultural education systems.
Acknowledgements: The contributions of Ajit Maru to the preparation of this discussion
brief and his comments on the original draft are deeply appreciated.
Summary of discussion and recommendations
Issues raised and recommendations by Working Group 1.2 are given below:
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5.5.1.3.

Working Group 1.3: Blending knowledge system for
an inclusive approach to innovation

Frank Rijsberman, Director General IWMI, was the lead discussant in this working
group. His paper 'Is Agricultural Research Ready for Outcome Contracting?' was coauthored by Sanjini de Silva and Enrica Porcari. The abridged version of his paper is
given below.
The classical model versus the knowledge sharing approach
The classical model: In the “classical model” of university research, the final result of
research is publication in a peer-reviewed journal. Impact is measured primarily by the
number of times a publication is cited by other researchers. A simple indicator of
impact is the impact factor of a specific journal, which indicates the average number of
times a publication in that journal gets cited. In this model, the performance of a
researcher and the suitability of individuals for research management can be assessed
from her or his publication record. The performance of a research institute can be
derived from the average record of its researchers. It is the model that has given rise to
a culture of “publish or perish”. In this classical model, sharing the knowledge created
through the research is a post-research function, for which third parties (such as
extension services) are responsible. The model is more suitable for deep specialization
along disciplinary lines than for multi-disciplinary research. Assessment of the impact
of research is seen as a separate function carried out by specialists, not the researchers.
The communication model: While publication in specialized scientific journals may be
a necessary indicator of research quality, it is recognized by many as insufficient to
enable adoption of research results. In response, many research institutes have
developed mechanisms for “communication” of their results, and have engaged in
training and capacity building. In this “communication model”, training and
communication are seen as a responsibility of the research institute, but are generally
still a post-research function from the perspective of the researcher, carried out by
different people.
The knowledge sharing model: Explicitly recognizing the role that different actors, from
researchers to intermediaries to users, play in both the generation and sharing of
knowledge leads to a consideration of knowledge systems or innovation systems, in what
is here called the “knowledge sharing model”. In this model, sharing of knowledge
becomes part and parcel of the research process and is seen as a two-way flow of
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scientific and local or indigenous knowledge. It is an inclusive approach, involving all
actors, organizations and networks. Knowledge sharing is integrated into research
design. Monitoring and evaluation of knowledge sharing, research outcomes and
impacts becomes a responsibility of the research team.
The above three “models” are, of course, simplified abstractions of a more complex
reality. Most institutions are likely to be situated along a continuum between the
classical and the knowledge sharing models. There is a very strong debate, however,
between the proponents of the different models. In the evaluation of the performance of
CGIAR research institutes, for example, there is a clear trend towards increased
emphasis on the importance of publication in peer-reviewed journals with high impact
factors. Researchers in some NARES are also evaluated virtually on the basis of their
publication record. At the same time, there is a profusion of initiatives that aim to
increase the adoption rates and impact of innovations, often through new approaches
that emphasize knowledge or innovation systems, learning organizations and learning
alliances, and a host of approaches for sharing knowledge.
This paper is intended to open up the discussion on some of the key factors related to
scaling up innovative approaches in agricultural research: (1) the role of
intermediaries, such as extension services; (2) success factors in scaling up and out; (3)
designing, monitoring and evaluating for inclusive innovation; (4) determinants of
effective partnerships; and (5) the role of indigenous knowledge.
Agricultural Research for Development
Until recently, reducing poverty was a secondary goal of agricultural research. The
primary focus was on increasing food supplies and reducing food prices. To achieve the,
now primary, goal of agricultural research for development to benefit the poor, we must
understand how agricultural technologies influence socio-economic conditions and vice
versa, and we must strengthen our ability to identify and measure poverty. Research
usually impacts on the lives of poor people through highly complex, dynamic and
interactive processes involving many different factors and actors in addition to
agricultural research. The path from research to development is long and winding and it
is very difficult to attribute development impacts to research outputs unambiguously or
unchallenged by rival models of causation.
Röling (1992) defined an agricultural knowledge and information system as “the
articulated set of actors, networks and/or organizations, expected or managed to work
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synergistically to support knowledge processes which improve the correspondence
between knowledge and environment, and/or the control provided through technology
use in a given domain of human activity”.
A key challenge in the knowledge sharing approach is how to enable both formal
scientific knowledge and indigenous or local knowledge to contribute optimally to
poverty reduction. A key conclusion from a World Bank analysis of 60 cases where
indigenous practices were successfully enriching the development process was that a
key success factor was the willingness of decision-makers, development partners (and
researchers) to learn from local communities and to help them shape their development
(and research) agenda.
Assessing outputs, outcomes and impacts
Recognizing that it is difficult to link research activities directly to “development
impacts”, in the sense of significant and lasting changes in the well-being of large
numbers of intended beneficiaries, many find the idea of an impact pathway intuitively
appealing. An impact pathway describes the series of changes that link research inputs
to research outputs and, via a series of intermediate outcomes, eventually to
development impacts. Research teams can explore alternative impact pathways during
research design stages and define the outcome that is the furthest down the impact
pathway for which they can agree to be held accountable.
Various methods have been developed to help research teams design research to
achieve meaningful outcomes, and monitor and evaluate their progress during research
implementation. Outcome Mapping, for example, focuses on outcomes as behavioural
changes of the boundary partners of the research team those individuals, groups or
organizations with whom a research project interacts directly and with whom
opportunities for influence are anticipated. Most Significant Change is a form of
participatory monitoring and evaluation that focuses on the collection of significant
change stories as indicators of “outcomes”.
“Outcome Contracting”
A key question posed in this paper is whether agricultural research organizations are
ready to: (1) engage, with their partners, intermediaries and the end users, in a process
to define the impact pathway; (2) establish the outcome furthest down the impact
pathway that they can be held accountable for; and (3) be willing to enter into
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performance contracts where research funding is (at least in part) dependent on
whether the outcomes are achieved, i.e. outcome contracting. Outcome contracting is
suggested here as a model for funding agricultural research that is performance based,
while leaving a large share of the responsibility for the design and implementation of
the research projects and programs to the researchers and their (boundary) partners.
In terms of the traditional funding models defined as core or unrestricted support versus
restricted project support, outcome contracting could provide donors with a higher level
of accountability than with unrestricted support, but lower transaction costs than with
restricted projects. Outcome contracting could provide research organizations and their
partners with a higher level of control over research design and implementation than
with restricted projects, though with a higher level of accountability than with
unrestricted support.
To implement outcome contracting it would be helpful, and probably necessary, to adopt
a conceptual framework that is explicitly based on a knowledge sharing approach. An
approach where international research centers, their national partners as well as their
partners further upstream (such as highly specialized universities in developed
countries) and downstream (e.g. community based organizations) in the impact pathway
engage in a research design that adopts knowledge sharing as an explicit goal
throughout the research process. This paper argues that there are a range of methods
and approaches that have been developed and in many cases tested out recently to
support the necessary evolution towards outcome contracting.
Knowledge sharing in learning organizations
In the CGIAR, the Science Council is promoting the development of “outcomes” as the
key indicators to evaluate the performance of CGIAR centers (even though the current
system for center performance assessment counts about one hundred indicators).
Centers specify between 50 and 150 “outcomes” they expect to achieve in a given
calendar year in their three-year rolling medium term plans, and report on the
achievement of these outcomes in the following year. These outcomes, once they have
achieved a certain level of maturity in their ability to describe research performance,
could be the basis for a system of outcome contracting.
Many international development organizations are in the process of developing
approaches to promote knowledge sharing. Some initiatives focus on institutional
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learning and change to promote critical reflection and improved ways of working (such
as the ILAC Initiative of the CGIAR www.cgiar-ilac.org). Others promote learning from
experiments with knowledge sharing approaches in research projects, such as the KSin-Research Pilot Project supported by the CGIAR's ICT-KM Programme
www.ks-cgiar.org. In practice there is a wide variety in approaches that ranges from the
classical model of research, still seen as the most effective by many, to projects
experimenting with a host of KS approaches. This appears to be a good time to discuss
the relative merits of, and experiences with, these approaches in order to see whether
and how they should become part and parcel of the standard processes in agricultural
research for development.
Position statements
The following statements are positions the authors offer for discussion:
• The “classical model” for research over-emphasizes the importance of peer
reviewed journal publications, to the detriment of multi-disciplinary and
participatory approaches to innovation.
• Research institutes such as the CGIAR centers should be in the knowledge
business, i.e. they should not only do research, or generate knowledge, but also
develop other knowledge roles such as knowledge sharing, knowledge brokering
and knowledge use.
• Research funders and research institutes should explore outcome contracting as a
performance-based form of funding that combines accountability for outcomes
with freedom to operate for researchers.
• Knowledge sharing approaches such as “Learning Alliances” offer opportunities
for development of more effective research partnerships and for blending scientific
and indigenous knowledge.
Reference
Röling, N. 1992. The emergence of knowledge systems thinking; a changing perception
of relationships among innovation, knowledge process and configuration. In: Knowledge
and Policy: The International Journal of Knowledge Transfer and Utilization 5(1):42-64
Summary of discussion and recommendation
The major issues deliberated upon and recommended by Working Group 1.3 included:
1. Valuing local knowledge.
2. Enhanced intermediation between farmers and researchers.
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3.
4.

Research design (inclusiveness, evaluation, ARD design, etc.).
Encouraging multidimensional dialogue in ARD.

The groups' recommendations on four priority issues and recommendations for action by
GFAR stakeholders were:
1. Local knowledge
• GFAR to strengthen farmer organizations.
• Document success stories as a “living document”.
• Facilitate dialogue between farmers and other stakeholders.
• Institutionalize participatory research with farmers as partners.
• Recognize and reward local knowledge/researchers in
benefit-sharing and intellectual property.
• Use farmers' innovation and further develop/refine it.
2. Intermediation
GFAR and regional partners should identify successful working models of
intermediation for farming communities, document the necessary lessons, and
disseminate them actively to farm organizations, decision makers and policy makers.
3.

Research design
• Involve all stakeholders in the food supply chain in research design and use
“outcome contracting” as a funding mechanism.
• Change incentives for researchers don't just place value on publications but
also on knowledge sharing, for which indicators need to be developed.

4.

Partnership
• Collect learning from existing programs/projects within and outside GFAR,
and document good practices, which can be used as the basis of future
advocacy.
• Use “partnership” as a criterion for selecting and evaluating new programs.
• Promote and advocate more inclusive approaches to ARD (with donors,
researchers, etc.) both at international as well as regional and national
levels.
• Make a difference in communication skills of researchers; both present and
future (change university curricula).
• Support local level farmer organizations.
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5.5.2. Sub-Theme 2
5.5.2.1.

Working Group 2.1: From NARI to NARS towards
multi-disciplinary and cross sectoral approach

Willem Janssen, Senior Economist, World Bank, was the lead discussant in this working
group. An abridged version of his paper 'From NARIs to NARS and beyond,' which he
says draws extensively on 'World Bank, 2007. Enhancing Agricultural Innovation: How
to Go Beyond the Strengthening of Research Systems,' is given below.
Knowledge generation and application in a changing agricultural context
Agricultural development depends to a great extent on how successfully knowledge is
generated and applied. Investments in knowledge, especially in the form of science and
technology, have featured prominently and consistently in most strategies to promote
sustainable and equitable agricultural development at the national level. Although
many of these investments have been quite successful, the context for agriculture is
changing rapidly, sometimes radically, and the process of knowledge generation and use
has been transformed as well (Box 1).
Box 1. The process of knowledge generation and use is changing

It is increasingly recognized that the value of traditional agricultural science and
technology investments such as research and extension, although necessary, is not
sufficient to enable agricultural innovation. New perspectives on the nature of the
agricultural innovation process can yield practical approaches to agricultural
development that may be more suited to this changing context.
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The changing context for agricultural development
Six changes in the context for agricultural development heighten the need to examine
how innovation occurs in the agricultural sector and how research can bring about
innovation.
1. Markets not production increasingly drive agricultural development. For
most of the 20th century, major progress in agricultural development was inextricably
linked to major improvements in the productivity of staple food crops, but this situation
is changing. With falling staple food prices and rising urban incomes, the pay-off has
shifted to strategies that enhance agricultural diversification and increase the value
added of agricultural production. Despite their past prominence in driving agricultural
development, centralized public research systems are finding it difficult to cater to this
trend.
2. The production, trade, and consumption environment for agriculture and
agricultural products is increasingly dynamic and evolving in unpredictable
ways. If farmers and companies are to cope, compete, and survive in contemporary
agriculture, they need to innovate continuously. Drivers for innovation include, for
example, emerging health and disease problems such as avian flu and HIV/AIDS;
changing patterns of competition in local but particularly in global markets; changing
trade rules and the need for continuous upgrading to comply with them; and changing
technological paradigms, such as biotechnology and information technology and the
opportunities and challenges that they present.
3. Knowledge, information, and technology are increasingly generated,
diffused, and applied through the private sector. Private businesses develop and
supply a substantial number of the technologies that farmers use or introduce (examples
include seed, fertilizer, pesticides, and machinery). The role of the private sector is
expected to grow with the increasing intensification of agriculture.
4. Exponential growth in ICT, especially the Internet, has transformed the
ability to take advantage of knowledge developed in other places or for other
purposes. Both the ICT and the biotechnology revolutions have driven home the fact
that many innovations within the agricultural sector e.g. geographic information
systems, global positioning systems, and bioinformatics are based on knowledge
generated in other sectors. The question of how to take advantage of new knowledge has
become just as urgent as the question of how to generate and diffuse new knowledge.
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5. The knowledge structure of the agricultural sector in many countries is
changing markedly. Thirty years ago, the number of people with postgraduate
degrees was very small, and the number of uneducated farmers and farm workers was in
the hundreds of millions. Under these circumstances, it made perfect sense to create a
critical mass of intellectual resources in a few places, mostly in national agricultural
research institutes, to generate new technologies. Since then, overall and agricultural
education levels have increased in many countries. Greater numbers of experienced
and educated people in the farm community, the private sector, and in NGOs now
interact to generate new ideas or develop responses to changing conditions. Technical
change and innovation have become much more interactive processes, which can be led
by many different types of actors.
6. Agricultural development increasingly takes place in a globalized setting.
This change affects all of the above five changes: the domestic market is not the only
market that defines demand; environmental and health issues cross the borders of any
country; knowledge from abroad may be more important than domestically generated
knowledge; and ICT allows information to spread through internationally organized
networks of practitioners. Globalization causes quality standards to be defined
increasingly by international markets and leads small sectors suddenly to confront huge
potential demand. It raises the stakes in agricultural development: success, for example
in the export of non-traditional products, may assume larger dimensions than in a more
insular world, but failure to adapt to new conditions will also have larger consequences
and may cause traditional trade patterns to erode rapidly.
Innovation trends in agricultural production systems
Most agricultural production is increasingly integrated in value chains with forward
(marketing) and backward (input supply) linkages. Urban markets often cause supply
chains to grow longer; in turn, shelf-life, handling requirements, and other market
requirements assume greater importance for agricultural products. Before reaching the
consumer, traditional staples such as wheat or rice may pass through the hands of
several agents (assembly agent, miller, wholesaler, retailer, and baker), and more value
may be added in the food processing stage than in production. New bulk or niche
markets may appear, such as the animal feed market for maize and cassava or the
soluble fibre market for oats. Agricultural production is increasingly based on a wider
range of purchased (or free) inputsseed, fertilizer, pesticides, machinery, and waterthat
must be combined and used judiciously to arrive at sustainable production systems.
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Each of the links in these “production-to-consumption” systems provides new
opportunities for innovation.
The issues surrounding agriculture have changed in tandem with these changes in
production. For example, poverty may be reduced more rapidly by creating employment
along the value chain than by increasing production on the farm. Concern over food
safety may influence input use and post harvest management more than cost. Labour
and water productivity may be as (or more) important than land productivity. Public
health threats such as mad cow disease and avian influenza have triggered public
interventions on a scale more often evoked by famines or natural disasters. Other public
health issues include nutritional concerns related to deficiencies of major or minor
nutrients and to obesity. Everywherein developing as well as developed countriesthe
convenience of food consumption and preparation is becoming as important as the price
of food.
The traditional food sectors in developing countries are not insulated from these
developments. Many show signs of rapid transformation. At the market end, the options
for utilizing cassava and maize have expanded to include animal feed, starch, and
fructose. Demand for dairy and meat products has grown very rapidly (often at 5
percent or more per year), stimulated by new hygiene and public health management
requirements as well as greatly increased product differentiation (cheese, yogurt, yogurt
drinks, cream, fluid milk, cold meats, prepared meals, and myriad other products). At
first glance, the rice and wheat sectors may seem less dynamic, but quality
considerations and the differentiation of production by end use (for example, grain,
bread, or cake) increasingly present opportunities for innovation. In all cases, the
transformation of traditional food sectors through marketing may be accompanied by
equally strong transformation on the production side. New approaches are required to
respond adequately to the opportunities and threats that these transformation processes
offer.
Changing approaches for supporting agricultural innovation
As the context of agricultural development has changed, ideas of what constitutes
innovation have changed, and so have approaches for investing in it. Initially the focus
was on individual national agricultural research institutes (NARIs). In the 1980s, the
concept of the “national agricultural research system” or NARS was developed to guide
investments in agricultural development. Development activities based on the NARS
concept generally focused on strengthening research supply by providing infrastructure,
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capacity, management, and policy support at the national level. In the 1990s, the
“agricultural knowledge and information system” (AKIS) concept gained currency. The
AKIS concept recognizes that research is not the only means of generating or gaining
access to knowledge. Although the AKIS concept also focuses on research supply, it
gives much more attention to the links between research, education, and extension and
the identification of farmers' demand for new technologies.
Strengthened research systems may increase the supply of new knowledge and new
technologies, but they may not necessarily improve the capacity for innovation
throughout the agricultural sector. Recently more attention has been given to the
demand for research and technology and to the development of wider competencies,
linkages, enabling attitudes, practices, governance structures, and policies that allow
this knowledge to be put into productive use. The concept of an innovation system has
guided this more holistic approach to planning knowledge production and use. The
innovation systems concept focuses not merely on the science suppliers but on the
totality and interaction of actors involved in innovation. It extends beyond the creation
of knowledge to encompass the factors affecting demand for and use of new and existing
knowledge in novel and useful ways.
Main characteristics of NARI, NARS, AKIS and NAIS frameworks
The main characteristics of the NARI, NARS, AKIS and the Agricultural innovation
system (AIS) frameworks are described here The discussion is summarized in Table 1.
National Agricultural Research Institutes: The NARI approach focuses on
establishing a strong central public research institute within the country. In the NARI
concept scientific and technological capacity is concentrated in one organization in
order to create critical mass and to have available central expertise on key topics. The
NARI concept does not put much attention to the other stakeholders in the system. The
idea is that central research capacity is the best investment of capacity building
resources and that strengthening the research capacity will help to subsequently benefit
the other actors. The NARI approach also assumes that technological and scientific
problems with in a country can be dealt with at the national level, in a centralized
fashion.
Its strength is that it is a very straightforward concept, focused on one type of actor,
leaving research to researchers. It is also useful to create sufficient scientific capacity
at the national level. It is easy to manage within a government system. The limitations
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are that the concept is excessively focused and easily leads to ivory tower approaches
that are not related with the needs of the agricultural sector. It may also easily lead to
rather rigid institutes with limited learning capacity. It is not very clear how knowledge
needs are identified.
National Agricultural Research Systems: A NARS comprises all of the entities
within a country that are responsible for organizing, coordinating, or executing research
that contributes explicitly to the development of its agriculture and the maintenance of
its natural resource base (ISNAR 1992). The NARS framework has been the mainstay
of agricultural development planning for the past 40 years or so. The underlying idea is
classically linear: agricultural research, through technology transfer, leads to
technology adoption and growth in productivity. The capacity to achieve this goal lies
within the agricultural research, training, and extension organizations of the public
sector. Capacity is developed by investing in scientific infrastructure, equipping human
resources with up-to-date skills, setting research priorities, and providing the
operational funds to implement those priorities. This model proved very effective in
areas where technological solutions with wide potential applicability were required (for
example, to overcome the food shortages in South Asia in the 1970s and 1980s). The
emphasis on setting priorities by agricultural commodity implies that small and nascent
activities tend to be neglected until they have reached significant economic importance.
The NARS framework highlights the research base that leads to improved production
technology, although the adoption of these research results in farmers' fields was often
encouraged by separate output and input (especially fertilizer) pricing policies.
The strengths are that NARS framework has been effective in creating agricultural
science capacity and in making improved varieties of major food staples available,
particularly in Asia, where it made large contribution to transforming food production.
The limitations are that research is not explicitly linked to technology users and other
actors in the sector. As a result, NARS priorities are slow to reflect clients' needs and
changing circumstances in the sector. The NARS framework is poorly suited for
responding to rapidly changing market conditions and providing technologies for
producers to supply emerging, high-value niche markets. By emphasizing the
development of the capacity of the research system, the NARS framework tends to limit
attention to other factors that enable new technologies to be used.
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Table 1. Defining features of capacity development frameworks
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Agricultural Knowledge and Information Systems: AKIS link people and
organizations to promote mutual learning and generate, share, and use agriculturerelated technology, knowledge, and information. An AKIS integrates farmers,
agricultural educators, researchers and extension staff to harness knowledge and
information from various sources for improved livelihoods. Farmers are at the heart of
the knowledge triangle formed by education, research, and extension. The AKIS
framework has its origins in the analysis of agricultural extension arrangements. It
recognizes learning and innovation as an interactive process. The framework has been
promoted strongly by FAO and tackles many of the shortcomings of conventional
agricultural research and extension systems, particularly their limited opportunities for
interaction between the users and producers of knowledge.
The strengths are its recognition that multiple sources of knowledge contribute to
agricultural innovation and that it gives attention to developing channels of
communication between them. The emphasis on innovation as a social process of
learning broadens the scope of agricultural research and extension to include
developing local capacities. The addition of educators to the framework is notable.
AKIS clearly recognizes that education improves farmers' ability to engage in
innovation processes. The limitations include restriction of focus to actors and
processes in the rural environment and limited attention paid to the role of markets
(especially input and output markets), the private sector, the enabling policy
environment, and other disciplines or sectors. The AKIS framework recognizes the
importance of transferring information from farmers to research systems but tends to
suggest that most technologies will be transferred from researchers down to farmers.
Agricultural Innovation Systems: The AIS concept values the capacities and
processes emphasized in the NARS and AKIS frameworks, including channels that give
farmers access to information, and well-resourced and up-to-date scientific research
and training organizations. The innovation systems concept goes further in recognizing
a broader range of actors and disciplines/sectors involved in innovation, particularly the
private sector in its many guises along the value chain. Innovation systems analysis
recognizes that creating an enabling environment to support the use of knowledge is as
important as making that knowledge available through research and dissemination
mechanisms. In the same way, AIS includes a wider set of activities that are likely to
support innovation by including such processes as the creative adaptation and
financing of innovation. Like AKIS, the AIS concept places greater emphasis on the
interaction between actors, but the innovation systems concept encompasses a wider set
of relationships that can potentially foster innovation. Because the innovation systems
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concept includes this broader set of relationships between actors and contexts, it
potentially offers a framework for embedding innovation capacities in the rapidly
changing market, technological, social, and political environment of contemporary
agriculture.
The strength of this concept, which has been tested widely in the industrial sector, is
that it offers a holistic way of strengthening the capacity to create, diffuse, and use
knowledge. Aside from knowledge and skills, capacity development includes the
attitudes and practices that influence the way organizations deal with knowledge,
learning, and innovation and the patterns of relationships and interactions that exist
between different organizations. The concept strongly links innovation and investment
needs. Its limitation is the difficulty to diagnose the interactions and institutional
dimensions of innovation capacity from analysis of published data sources as these are
not routinely tracked in industry and national statistics. Less emphasis is placed on
education.
The role of different actors in the four frameworks
As Table 2 shows the four different frameworks provide very different emphasis to the
actors involved. Going from left to right the centrality of formal science tends to be
complemented with other actors. In the AIS framework, formal science is often not any
longer the central actor of the AKST system, but just a very important one. At the same
time the role of the farmer and of the private sector tends to grow. The different
frameworks do not just reflect a different world view, but more importantly they reflect
the fact that agricultural development has changed and is occurring in a different
context now than, say 25 years ago.
Conclusions and opening statements for the discussion
1.

2.

3.

The trend from NARIs to AISs reflects an increased emphasis in public sector
management on outcomes, as opposed to inputs. Table 3 shows how each
consecutive framework has shifted the focus. AIS is more difficult to operate than
a NARI framework but takes impact much more seriously into account.
The integration of non-research partners in the process of needs and opportunity
assessment and of knowledge generation and application is becoming essential for
increasing the innovation potential of the agricultural sector.
Many major technological opportunities for agricultural development come from
funds that originally were outside the agricultural sciences (ICT, management).
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4.
5.

This further emphasizes the need for wide and open systems.
Successful scientists must not only have technical but also communication and
organization skills.
It is very difficult to distinguish a spectrum from basic to adaptive research.
Rather than expecting someone else to run with the results, every scientist has a
responsibility to ensure the developmental impact of his/her research.
Table 2. The role of different actors in NARI, NARS, AKIS
and Agricultural Innovation Systems frameworks
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Table 3. Towards approaches that link investments in agricultural
S&T with progress towards sustainable development

Summary of discussion and recommendation
Issues and recommendations summarized by participants in Working Group 2.1
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5.5.2.2.

Working Group 2.2: Demand-led partnerships and
mechanisms to generate and promote access to
knowledge and technology

Khamarunga Banda, CEO, Novafrica, was the lead discussant of this group. He
examined the demand-led partnerships and also examined an example of use of
mechanisms to generate and promote access to knowledge and technology The
highlights are given below.
Demand-led partnership is often used within the framework of extension. It is relatively
a recent level for a notion that has been around since people began to write about
extension as an academic discipline and educational practice. It captures the idea that
information, advice and other services offered by extension professionals should be
tailed to expressed demands of the clients/members or recipients of service, not just
their “needs” as defined by various stakeholders (government, cooperatives, scientists,
or extension professionals) but the things that they say they want.
There are various types of partnerships. They could be motivated by single interest,
multiple interests or by dynamic needs. The connotations in partnership are positive:
relationship continues although power struggle might exist; it is long-term and
sustainable; it is beneficial to those involved; members feel need to be part of the
relationship; it benefits from the inherent power in number; and benefits from the
diversity of perspectives. Some of the characteristics of a well facilitated demand-led
partnership are:
•
•
•
•
•
•
•
•
•

Inclusive and active participation by members. “Nothing for us without us.”
Well informed about member activities.
Shared vision.
Power and responsibility are decentralized; roles are shared among members with a
high level of volunteerism.
Options to deal with challenges are based on available resources.
Linkages are created with potential stakeholders.
Partners take a leading role in decision making.
High level of creativity/ experimentation.
High level of accountability and capacitating.

The issues that need consideration are: 1) how can the things they say they want create
partnerships that generate and promote access to knowledge? 2) How can clients with
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diverse needs come up with a common need that ultimately promotes access to
knowledge (including indigenous knowledge) and technology (and innovations)? How
can one support a client to form partnerships that generate knowledge and promote
technology? There is recognition that participatory development processes are critical
to deal effectively with challenge of creating effective partnerships that promote
learning and knowledge sharing and offer people with capacity to explore various
options by becoming creative and innovative.
The building blocks in partnership creation are ownership and capacity building.
Ownership provides sustainability and improved participatory management practices,
ensures realization of both direct and indirect benefits for the stakeholders, and
increases culture of sharing and feedback. Capacity building strengthens local
organization capacity, facilitates technological and skill development, ensures local
based planning and enhances creativity and innovations.
A case study of Langeloop Community Land Care project
The members of the grazing community of Langeloop Mpumalanga Province
approached the Land Care Project of the Department of Agriculture, Limpopo &
Mpumalanga provinces and indicated the problems they faced and sought development
of appropriate solutions. The major challenges identified were the problems faced in the
grazing camp (field burning, stock theft, extension of waste dumping site), preventing
stock from being knocked down by vehicles and preventing overgrazing and soil erosion
through rotational grazing and use of other technologies. The Project adopted
participatory development approach as follows:
•
•
•
•
•
•
•
•
•

Share the understanding of the Land Care concept
Problem identification (awareness of the problem)
Problem analysis
Coordination / representation
Develop strategies and options to deal with challenges
Capacitate the members, establishing linkages, workshops exposure visits
(strengthening organization)
Implement the strategies
Monitor and evaluate the implementation process
Reflect and share with broader members to inform the planning/ re-planning.
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A facilitation community workshop was organized where the community members
explained their observations. The key issues in the facilitation process were mobilizing
towards ownership-volunteering, capacity creation through awareness and skill transfer,
creation and enhancement of partnerships and identification of new problems emerging,
which could be solved by adopting similar approaches.
The outcomes of the process were:
•
•
•
•
•

A community based action plan developed and implemented by the community on
awareness and understanding of the LandCare concept.
A shared vision developed by the community.
Community taking a leading role to solve their problems (stock theft, dumping
site, veldt burning).
Linkages established and strengthened with potential service providers and local
organizations (media, municipality, SAPs, ARC, CBOs, local institutions, etc).
Increased voluntary participation in community activities
(self monitoring of stock theft).

Lessons learnt
The following lessons were learnt from the case study:
•
•
•
•
•
•

Projects initiated by the demand-led partnerships are more successful as they
address the real needs of the community.
Communities are more self-reliant and know when and how to seek for outside
help and create dynamic partnerships.
Creativity noted for various options in dealing with land care.
Capacitated communities all use their energy together, share the pain and
celebrate the gain. They work together to achieve their set goal or vision.
Sustainable: even as facilitators left the community, the community members used
the same project cycle to tackle other issues.
It encourages collaborative behavior and attitudes.

There are however challenges. One is government timelines vs. process length. The
other is that extension personnel are accountable to government and not to
communities. The relationship is complex and community has to deal with many
partners thus needing system
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Phases to demand-led partnership creation
There are 5 phases to the creation of demand-based partnerships:
1.

2.

3.

4.

5.

Initiating change (to help build a trustful relationship with clients, sharing the
need to lobby buy-in and support, and explain roles and responsibilities for all
stakeholders through the use of institutional mapping).
Searching for new ways (awareness creation, creation of discomfort to enable
critical analysis of need and situation, exploring possible options/strategies within
and outside the clients' context, and develop common vision).
Planning and strengthening local organisational capacity (plans/strategies are
developed with relevant stakeholders; local innovations and technological options
which could address identified problems are explored, exposure visits undertaken
for learning and for triggering change, and clients and institutions are
strengthened for effective implementation of new ideas).
Experimenting implementing actions and monitoring progress (implement new
ideas, establishing effective linkages with all relevant stakeholders supporting
implementation, and recognition of new ideas to promote creativity, technologies
and cultivate the spirit of innovation).
Reflecting on lessons learnt and re-planning (assessment of whole process based
on outputs and to check how far the objectives were addressed, getting awareness
of strength and weaknesses, documenting lessons learnt for further sharing and
scaling-up whole, and creation of new level of awareness and doing re-planning).
It is cyclic process: re-plan and go back to first step.

At the end of each phase there is a reflection phase by community. The whole process of
learning, sharing, partnerships creation, and goals would be changing as new partners
come in or leave.
Conclusions
The key principles for demand-led partnerships are a need to ensure open decisionmaking processes; acknowledge and respect clients' skills and experience; capitalize
/build on existing knowledge and capacity from client; and always recognize the
member/client leadership on all the actions and activities and decentralize power.
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Summary of discussion and recommendation
Issues and recommendations summarized by participants in Working Group 2.2 are
given below:
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5.5.2.3.

Working Group 2.3: Mobilizing financial resources
and improving their allocation

Ruben G. Echeverría, Executive Secretary, Science Council Secretariat, FAO, Rome,
was the lead discussant of this working group. The abridged version of his paper is
given below.
Background
The role of agriculture as a major source of income, employment, foreign exchange and
tax revenues is generally understood. However, the connection with food security, the
reduction of poverty, and the maintenance of the natural resource base has only recently
received attention. As agriculture becomes better appreciated, and these issues move
higher on the agenda of national governments and international agencies, it is important
to link them with the large potential contribution of agricultural research (AR), if the
traditional underinvestment trends in public agricultural research in developing
countries are going to be overcome. As part of recent adjustment efforts, most of such
countries have introduced financial and public sector management reforms to improve
effectiveness and efficiency and the public/private sector balance, and specific reforms
to stimulate growth in key sectors, such as agriculture. The effects of such reforms on
public AR systems have been significant and imply an agenda with greater client
orientation; a more demand-driven approach to planning and considerable diversity in
funding sources and institutional plurality in executing research; and readiness to
network with partner institutions. Such collaborations are growing at the national,
regional and international levels and include the execution as well as the funding of
joint research activities.
Paradoxically, despite the demonstrated high payoffs to investment in AR, chronic
under funding threatens either the performance or the existence of many research
systems in developing countries. Searching for alternative institutional mechanisms for
sustained financing of AR is one of the major current concerns of national and
international research systems and must be central to the agenda of policymakers and
multilateral and bilateral development assistance agencies. While most public research
organizations experience a growing gap in the maintenance and investment in the
physical and human capital infrastructure for traditional AR, important additional
demands are being added to the research agenda, such as poverty and environmental
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issues. Since the mid 1980s, many countries have responded by developing new
mechanisms for funding and organizing research, such as: joint public-private sector
ventures, sale of research products, competitive funds, research foundations, farmermanaged levies on production, and greater involvement of universities and private
sector research. What are the lessons learned on the successful elements of such an
array of mechanisms? Are they comparable across regions?
Although several relatively new funding mechanisms such as the ones mentioned in this
note may play an important role in reversing funding trends, one should keep in mind
that the public sector is still the main source of funding for AR in developing countries
and the main executor of research activities. Since funding trends may also reflect
institutional stagnation and inflexibility in some national research organizations,
institutional change to produce better managed and more flexible systems will also be
part of the solution to the funding problem. Would future public research organizations
be able to keep producing public goods and at the same time be closer to the private
sector with respect to organization, management, and employment practices?
Trends in funding agricultural research
The global patterns of investments in AR are significantly changing. Spending for all
sciences and AR has become increasingly concentrated in a few countries. In 2000,
$731 billion (all figures in 2000 international comparable US dollars using purchasing
power parity exchange rates) was invested in all sciences worldwide; representing about
1.7% of the world's GDP. Although the overall trend since the mid 1990s has been
positive, there are large differences across regions. For instance, India and China
accounted for close to 90% of the increase in the Asia-Pacific region. There seems to be
a growing gap between a comparatively small group of countries with increasing
scientific capacity and a large group without such capacity.
Public global investments in agricultural research increased by 51% over the past two
decades (to a total of $23 billion in 2000). Twenty eight countries from the Asia-Pacific
region were investing $7.5 billion in 2000 while 27 LAC countries were spending $2.5
billion. Forty four countries in SSA accounted for $1.5 billion and 18 countries in the
Middle East and North Africa for $1.4 billion. The share of developing countries
expenditures in AR as a group has surpassed that of developed countries ($56 billion
against $44 billion in 2000, respectively). In 2000, China and India accounted for
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close to 40% of all developing country expenditure in AR. SSA represented 11% of the
developing world total. The US, Japan, France and Germany account for about two
thirds of the public AR conducted by developed countries. China, India, Brazil,
Thailand and South Africa accounted for more than 50% of the developing world's
public AR in 2000. Only 6% of the world's total agriculture research funds were spent
in 80 countries.
Following decades of growth in investment in AR, support for national systems
(including those of developed countries) has started to decrease since the mid 1980s.
Although absolute expenditures have continued to increase, the share of AR
expenditures in government budgets and in relation to the size of agricultural have
begun to decline from their peak in the mid 1980s. The rapid growth in the numbers of
scientists in relation to growth of funding has resulted in downward pressures on real
salaries of scientists, inadequate operating resources, and, where priorities are not reexamined, a dispersion of remaining resources over fragmented and inadequately
funded activities. Regarding the intensity of the investments, developed countries spent
$2.4 on public AR for every $100 of agricultural output, while developing countries
spent just $0.53. The AR expenditures expressed as a percentage of agricultural GDP
of developing countries were close to 0.5% in 2000 while the ratio in developed
countries was 2.5%. Clearly, even if developing countries are making significant efforts,
their challenges remain large and their fiscal bases are relatively small.
Although private sector investment trends are not easy to gather, the best global
estimates of private AR indicate a total of about $13 billion in 2000; that is 36% of the
total global (public and private) investments in AR. More than 90% of private
investments occurred in developed countries where about 54% of total funding for AR
is private. Only 6% of the total investments in AR in developing countries are private.
Assuming these trends (only a few developing countries may be closing in on the higher
amounts and intensities of investment in AR performed by developed countries and
public research decreasing its relative share in developed countries) will continue, do
they imply that developing countries may have to become more dependent on one
another for the funding and performing public- good type AR in the future? Do these
trends also imply that more collaborative international research for development should
be conducted to fill the apparent huge research gaps in developing country agriculture?
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While publicly recognizing the need for rapid development of agriculture to reduce
poverty, developing country governments have not (as a group) increased, in real terms,
allocations to AR. On the other hand, Donorsupport for agriculture and especially for
research has been ambivalent. In addition, while collaboration in research is actively
promoted by donors, a large share of funding support is bilateral and usually without
the needed harmonization. How can efficient, transparent and sustained mechanisms to
mobilize financial support to AR at the national and international levels that ensure
adequate allocations be developed?
Examples of mechanisms for financing and executing research
Innovative funding mechanisms that reflect the opportunities offered by the various
research-executing agents are critical for the development of more effective and
efficient research systems. In searching for a diversified research funding base we
should go beyond a simplistic dichotomy between public and private funding and
consider a number of combinations based on the source of funds and the research to be
executed. For instance, research to produce a public-good type technology may be
financed by the public sector, but the research could be subcontracted to a foundation,
a university or the private sector. On the other hand, private companies may fund
research that is executed at public institutes. The combination of mechanisms to fund
research would depend, among other factors, on the type of research, its purpose and
the structure of spillovers. The criteria for selecting appropriate mechanisms (including
the traditional formula or institutional funding and competitive grants) may differ from
those for selecting appropriate institutional forms for executing research. The main
responsibility for effectively financing research could be determined on the basis of
who benefits from the research while the execution of research could be defined on the
basis of efficiency considerations.
Effective financing could be that one that increases the average returns of current levels
of investment in agricultural research and that also attracts complementary investment
from additional sources. Average returns may increase by adding "successful" research
projects to the portfolio and ending projects with inferior expected returns. Effective
financing also means that contributions by one source lever contributions from one or
more other additional sources. An effective funding mechanism will then be that which
allows optimum use of research infrastructure to execute the research - an issue
affected by economies of size and scope in research, market size and existing
institutional and management capabilities (including sunk costs) - while providing
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fiscal instruments and the operational flexibility for those who benefit from the research
to assume the financial burden of research investments. In most developing country
cases where public-good type technologies are the goal this will mean that a large share
of execution of research may remain in the public domain, in order to benefit from
economies of size and scope and a more efficient use of sunk costs (research stations,
highly trained human resources, laboratories and equipment), but financial resources
could flow through a diverse array of alternatives.
Given the diversity of institutions performing agricultural research, an equally diverse
array of sources and mechanisms of funding is needed to induce the participation of all
potential investors. While it is tempting to search for new models for funding and
executing research, each system will have to evolve its own model based on the existing
research infrastructure, market size and historical factors.
National level: Direct institutional funding (block grants) from a central or regional
public budget (either related to agriculture or to science and technology) remains the
most important funding source in developing countries. The overall level of support of a
national AR system may be, among other factors, related to the stage of development of
the research system and of the country, its fiscal capacity, and the demonstrated
effectiveness and efficiency of use of financial resources.
Most public sector research organizations (institutes, councils and universities) now
have mechanisms to commercialize research results through various types of alliances
with the private sector, especially joint ventures, consortia, direct support and
franchising. Since commercialization is only relevant for technologies for which the
benefits can be appropriated this source of funds will necessarily account for a small
share of the total budget of institutions that specialize in the production of public goods.
Although contract research and the sale of improved seeds and other research products
can provide additional funding to public research institutes, more analysis may be
needed to determine if this mechanism may have the potential to contradict the publicgood character of the research output and if so to explore the possibility of an eventual
privatization of much of such research.
Another promising source of funding is a farmer-managed levy on agricultural
production. These funds can be raised by commodity associations to conduct their own
research or to fund research in public and/or private research organizations. The
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leverage of these funds can be even greater if there is a legislated commitment by
governments to match the funds provided by farmers. Farmer financing of research
provides a means to foster a demand-driven research system, to add funds available for
research, and by linking funding to output, those who benefit most from research will
pay more and therefore the system maybe relatively more equitable. Farmer-financed
systems may be organized by commodity or geographic region. Most commonly, farmers
pay a small levy on the output of a particular commodity to finance research on that
commodity. This system is for instance very developed in Colombia, where research on
several important commodities (rice, coffee, and sugar) has been funded for decades by
farmer contributions. An alternative is for farmers in a particular region to pay a small
levy on the output of all agricultural produce so as to support research at a research
station that serves that region.
Although farmer funding of research has many advantages, there are factors that can
limit the implementation of these schemes. As with any levy or tax on output, a research
levy induces price disincentives and, therefore, a loss in production. Also it is not
always clear if the levy provides additional resources or whether it substitutes for funds
that would have been provided from general tax revenues in the absence of the levy. In
the case of export crops or other commodities that pass through a limited number of
collection points (e.g., a port or a flour mill), levy collection can be quite efficient.
However, for commodities and regions where most farm output is consumed on the farm
or is sold in informal markets, the cost of collection is high. Government legislation is
usually needed to initiate the scheme and make the levy compulsory on all farmers
since it is unlikely that farmers will voluntarily pay a research levy. More basic research
may remain under funded by utilizing levies, therefore the matching of farmer
contributions with public revenues may improve incentives for funding of more basic
research.
The growing diversity of funding mechanisms for public-sector research organizations is
complemented by the participation of private companies in the direct funding and
execution of research, especially where markets have been liberalized and intellectual
property rights have been strengthened. A more active private sector not only increases
the total resources available for R&D but also provides many opportunities for
increasing the efficiency of the entire research system, by exploiting complementarities
and interactions between the public and private sectors in funding and executing AR.
Multinational firms with access to global markets are able to exploit economies of size
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and scope in R&D and operate somewhat independently of public-sector research
institutions. National companies, with a few exceptions, will require greater interaction
with, and access to, public sector research in order to develop their own applied R&D
capacity and compete effectively with multinationals.
Research foundations are non-governmental organizations of various types that
constitute an alternative mechanism for funding and/or conducting AR and transferring
technology. There are foundations that both fund and execute research, those that act as
intermediaries for research funds but are not involved in implementing research
activities and those that seek to link scientific and technological capabilities with
research needs and investment projects. Most foundations focus on the commercial
sector, especially export crops and agribusiness. Although some foundations have
endowment funds, the endowments are usually only sufficient to support a small
administrative secretariat but not to fund significant research projects. The foundation
model has the potential to incorporate the demands from the private sector in several
ways. Often, the boards of directors are formed by private-sector representatives and
hence, priorities for R&D activities are usually based on market opportunities and
specific producer requirements. Those foundations that enjoy national and local
funding support and those that have an endowment will probably continue to be
important players.
Agricultural Universities have considerable potential to increase the resources
available to research, especially human resources. Although universities have been
generally regarded as teaching institutions, there are a number of reasons why they are
involved in research and indeed may have a comparative advantage in doing so. These
include: the complementarity between research and teaching, especially at the postgraduate level where all students are expected to undertake a significant research
project; the international and national prestige often associated with scientific research;
the desire by universities to contribute to increasing national welfare through scientific
advances, and the interest by universities in potential revenues from sales of research
products based on their research. Despite their interest in research, universities have
historically accounted for only a small proportion of AR in developing countries;
perhaps as a result of the shortage of research funds for university scientists. Thus
agricultural and non-agricultural universities represent an underutilized resource that
can be tapped with modest levels of funding to increase the total research output of the
country.
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As greater institutional diversity and efficiency continues to be promoted, several
NARSs components are acquiring a greater share of their funding through competitive
funds. They finance research conducted by public institutes, universities, NGOs and
private firms through grants allocated to projects on the basis of their scientific merit
and congruence with broadly defined AR priorities. These funds complement annual
appropriations from national budgets, while increasing the accountability of research
and researchers. Such funds may have several contributors, including governments,
multilateral development banks, bilateral donors, and private-sector organizations. In
most cases, the funds operate on a depleting basis, usually lasting 4 to 6 years, unless
they are established as endowment. By using only the proceeds of investments,
endowments have the advantage of securing resources on a continuing basis. However,
large up-front investments are needed to generate sufficient annual income to fund a
significant research program.
Competitive research funds not only provide accountability and flexibility but they can
also be used to promote cooperation between different components of the research
system. However, since these funds normally finance specific projects and often only
operating costs, they should be considered as a complement to institution-based
formula funding which are needed to maintain research infrastructure. Since many
competitive funds depend on external funding, their long-term sustainability is an issue
of concern.
Regional and global levels: In addition to national mechanisms for funding there are
significant complementary regional and global mechanisms to fund and execute
research. At the regional level several networks coordinate the execution and funding of
regional research activities (AARINENA, APAARI, FARA, CACAARI, FORAGRO,
FONTAGRO, NAFAR, and EFARD). Several sub-regional research networks are also
very active.
At the global level, GFAR constitutes a significant example of a forum to promote
international AR for development issues. The argument for international public
research is related to several characteristics: the scale of the research goes beyond what
one country would provide freely, the product is of wide interest, and addresses issues
that are crucial for the world but may not reflect the agenda of any one donor. It may
also respond to the idea of reliable trusteeship for the world's resources (especially
germplasm). It should also be recognized that there are several global challenges that
may be poorly supported at the national level but where future problems may be averted
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if international concern takes care of them. The CGIAR, as an alliance of research
centers, national governments from developing and developed countries, international
and regional organizations and private foundations to conduct key strategic
international research, constitutes the best example of a global organization to conduct
research.
In addition to the need to increase funding at the global level, there is growing
consensus that much more harmonization at the funding and executing ends are needed
in order to be able to effectively tackle large global research challenges. After so many
years of successful international funding for AR, are there any mechanisms promoting
more collective action being developed?
With growing opportunities for cross-country technology spillovers and nationalregional-international research alliances, it is access to new technological knowledge
from various sources, both domestic and international, that is important. Since access to
technology is closely related to capacity to generate technology, the strengthening of
national, regional and global research systems seems to complement each other.
Potential additional issues for discussion
For how long the public-good nature of research argument will justify public
funding for research? When markets fail, the public sector is usually called to step
in. The argument for publicly-funded research is usually associated with the "public
good" character of its outputs. Public goods are "non-exclusive and non rival". If better
knowledge, a new research technique, or an open-pollinated variety cannot be withheld
from potential users, and the use of it by one does not preclude others from using it, it
takes on public good character. There will be persistent underinvestment in such items
by the private sector if it cannot appropriate the benefits through legal means or some
market dominance. This argument, although true in certain conditions, is neither
complete nor static. The research process is a continuum of activities including basic,
strategic, applied and adaptive research and product development. Basic research
creates new scientific knowledge with no immediate commercial application, strategic
research provides knowledge and techniques that increase the efficiency of applied and
adaptive research, applied research creates new technologies, and adaptive research
adjusts technologies to specific conditions. The conventional wisdom is that research at
the basic end of the spectrum is a public responsibility, and private initiative increases
in importance as we move toward applied research and product development. However,
the nature of the technology is also an important criterion for determining the public186

private boundary, as it affects the appropriation of research results. When making a
case for sources of funds it may be important to keep in mind the shifts of this
boundary.
While many seed based technologies are evolving away from being public goods and
could be further developed in the private sector, the technological needs of small-scale
farming and the need to maintain the natural resource base point in the opposite
direction. Research for small-scale farmers may be less attractive to private-sector
interests because it has higher market development costs, it is risky, the beneficiaries
have little capacity to pay, and intellectual property rights are difficult to protect in a
cost-effective manner. Besides, as priorities for research and technological development
move beyond the search for productivity increases to such objectives as product quality
and environmental protection, a new set of public goods will be in demand. In addition
to the traditional market failure argument, institutional failure (arising from spillover
technology across national boundaries) and political failure (lack of global capacity to
effectively finance a global system) may also play a role.
Is it not too simplistic to classify the role of the public and private sectors in
agricultural research by the type of producer served? Some research products
that are appropriate for the small-scale sector, such as hybrid seed, can be most
effectively produced in the private sector. Similarly, some products intended for the
commercial agricultural sector, such as integrated pest management, will require strong
public-sector support. Moreover, research managers and policy makers must keep a
broad perspective with respect to the role of research versus policy in solving poverty
and environment problems.
Should the public sector execute all publicly funded research? The questions of
who benefits from the research (whose agenda it is addressing), who finances the
research, and who executes the research are related but do not have a one-to-one
correspondence. The public sector can commission research by the private sector; the
private sector may be left to take care of its own needs for certain types of research, and
the private sector may find it cost-effective to contract public sector institutions for
other types of research.
Is there public sector research institute reform fatigue? Although institutional
evolution is desirable, there has been in the recent past perhaps too much focus on
reforming public sector research organizations without in some cases a sound diagnosis.
Given the relatively long time lags involved in AR, should major reforms of research
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organizations be conducted often? Institutional restructuring should focus on creating
more pluralistic funding and a more diversified institutional base for research. This will
ensure that a wider range of opinion is heard when setting priorities and managing and
disseminating research results. The future agenda of publicly-funded research will be
subject to competing demands. To accomplish such an agenda, the national institutes
will need to be flexible and decentralized and have cost-effective and client-driven
structures, and be able to diversify their sources of funding from annual government
appropriations. This new model would have substantial capacity in research
entrepreneurship, a more decentralized management style, and fewer but higher-quality
and better paid scientific staff.
How do we construct and fund a global research system based on strong
national systems? If a system is defined by its objective, the emerging global research
system has to have shared goals and objectives. GFAR constitutes a key platform to
reach global consensus on such goals and objectives, since they would go beyond those
in the vision statement of each partner in the global system. Understanding the
determinants of the resources made available to NARS, and how the various
components of the NARS interact within their own national boundaries, seems crucial
to understanding how NARS will act upon new scientific opportunities, poverty
alleviation and sustainability of the natural resource base. It is important to note that
when NARS participate on these objectives at the regional and global level they should
not lose coherence at the national level with other institutions (extension and higher
education) and domestic political and financial support. Assuming that a minimum
capacity exists at each level (national, regional, global) the susbsidiarity principle
(activities are carried out at the lowest level in the system at which they can be
effectively executed) may help define who could contribute to which parts of the global
agenda.
In any case, the continuing importance of strengthening national research capacity
seems to be the basis to build an effective global research system. If, in addition,
harmonization of donors policies at the regional and global levels were to continue to
increase and as a result there was more collective action in funding a focused global
research agenda, the future would look promising.
Summary of discussion and recommendation
Issues and recommendations summarized by participants in Working Group 2.3 are
given below
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5.5.3. Sub-Theme 3
5.5.3.1.

Working Group 3.1: Future energy needs for
agriculture with special emphasis on biofuels Implications for farming communities

Belum V.S. Reddy, ICRISAT, India was the lead discussant of this working group. His
paper 'Agricultural Research and Energy Security: The Crop Link to Bio-Energy' was
coauthored by S. Ramesh, S.P. Wani, R. Ortiz, H. Ceballos and T.K. Sreedevi. Its
abridged version is given below
Introduction
The MDGs make no specific reference to energy security although it is well recognized
that energy is the fuel of economic prosperity and hence assists in mitigating poverty.
Nonetheless, diversification of the crop uses, identifying and introducing bio-fuel crops
may lead to farmers' incomes, thereby contributing to MDG 1 in rural areas helping
75% of the world's 2.5 billion poor. The energy is required for consumptive uses, for
social needs, public transport, industries, and agriculture and allied sectors.
Agriculture practices in many developing countries including China and India continue
to be based to a large extent on animal and human energy. Providing easy access to
energy services (such as conventional fossil fuels renewable sources like solar, wind
and bio-fuels) to the agriculture sector is essential to improve farm productivity and
hence income of the peasants. However, access to fossil fuels is not a sustainable
solution, as it will not provide social, economic and environment benefits considering
the very high price of fossil fuels and environment pollution associated with their use.
The bio-fuels, produced from agriculture biomass, among other renewable sources
provide sustainable and eco-friendly energy options that foster environmental
sustainability (MDG 7) and offer enormous opportunities to improve the income level of
developing world's smallholder subsistence farmers who depend on agriculture for their
livelihoods (www.americanprogress.org). Last but not the least bio-fuel research-fordevelopment may result from new global, regional, national and local public-private
partnerships for development (MDG 8).
Apart from governmental policy support to provide market forces for bio-fuels, and the
development and availability of technologies to convert bio-mass energy into bio-fuels,
the availability of land resources and the crop options for generation of adequate
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quantum and quality of biomass for bio-fuel production without compromising food and
fodder security, requires large investments on and reorientation of agriculture research.
In this article, we provide a brief account on the role of energy, in particular bio-fuels,
in agriculture production, potential benefits of the use of bio-fuels in contributing to
alleviating rural poverty and environment sustainability, and the opportunities and the
role of bio-fuel based agriculture research as a solution for mitigating trade-offs
between food/fodder and energy security in developing countries.
Energy and agriculture production
Modern agriculture requires energy inputs at all stages of production. Empirical
evidence suggests that the availability of modern energy sources such as fossil fuels has
proven to be essential in increasing the agriculture productivity in industrialized
countries. The difference between developing and industrialized countries in energy
used per worker engaged in agriculture is less than 5% of the total energy spent in
developing countries compared to 80% spent in developed countries (www.fao.org).
'Energizing' the food production chain has been an essential feature of agriculture
development to achieve food security. There is a strong correlation between per capita
energy consumption and crop yields in the developing countries as is the case in
developed countries. Conversion of the traditionally used biomass sources in their raw
forms such as wood, crop residues or cow-dung, which are inefficient in energy output,
into more energy intensive fuel such as bio-ethanol and bio-diesel, provides a
sustainable and logical solution for providing more energy for agriculture sector. The
biomass sources are renewable and agriculture-friendly. Bio-fuels can be used to power
small-scale farm and workshop machinery and electricity generators as well as local
vehicles (http://journeytoforever.org/biofuel.html#whymake).
There is a strong correlation between energy consumption and gross national product,
i.e., economic income which includes agricultural income also. China and India along
with the United States of America represent three of the largest energy consuming
countries in the world (http://www.worldwatch.org/node/3893). According to the
International Energy Agency, the overall demand for energy in China and India is
projected to double by 2030. The challenge for both countries, therefore, is energy
security, especially transportation fuel security and the agricultural research orientation
should therefore aim to produce more biomass per unit of water and land in diversified
cropping systems.
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Potential benefits of bio-fuels
As bio-fuels are produced from biomass of crop plants they offer enormous
opportunities to improve the income levels of smallholder farmers in predominantly
agrarian countries such as China and India. At community level, farmers can cultivate
energy crops that fetch more income while meeting their food needs. Local production
of bio-fuels is projected to have a broad range of positive economic, social and
environmental implications. At a national level, producing more bio-fuels will generate
new industries, new technologies, new jobs and new markets assisting economic growth
in rural areas besides reducing environmental pollution. Of the 1.7 million jobs in 2004
related to the renewable energy industry, almost a million of them were related to biofuels. For example, in Brazil, the ratio of jobs created from bio-fuel industry to those
created from fossil fuel industry is 22:1 at 100% ethanol use and 6:1 at 25% ethanol
use in transport vehicles (www.americanprogress.org). India's national mission on
jatropha bio-diesel project is expected to generate employment to the tune of 16 million
person days/year for the poor using degraded lands. Pongamia cultivation similarly not
only helps to produce bio-diesel, but also guarantee additional employment and
improves soil fertility.
Current situation of bio-fuels
Bio-fuels are currently based on the generation of ethanol from sugars or starch derived
from vegetative biomass or grain, or bio-diesel from the more direct use of edible and
non-edible plant oils and animal fats. Brazil is using ethanol produced from sugarcane
either pure or as a blend with petrol (gasohol) for automobiles. Ethanol accounted for
about 90% of total bio-fuel production (39 billion liters) in 2005
(www.commodityIndia.com) in the world. The gasohol is an environment-friendly fuel
and its use is encouraged worldwide to reduce pollution as well as to reduce the fuelimport bills. Taking a cue from Brazil, several developed and developing countries
including China and India are making concerted efforts to produce bio-ethanol and biodiesel for blending with petrol and fossil diesel. The list of world's top bio-fuel
producers and primary feed stocks in 2004 is provided in Table 1.
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Table 1. World's top Bio-fuel Producers, 2004.

In many countries, especially in India, molasses from sugarcane is being used as
feedstock to produce ethanol. However, large fluctuations in the production and hence
the price of molasses make them a cost ineffective and uncertain feed stock for use in
ethanol production. Ethanol can also be produced from cereal grains including sorghum
(Sorghum bicolor L. Moench) and starchy tuberous roots such as cassava (Manihot
esculenta Crantz).
Bio-fuel technology leapfrogging
In recent years, juice from sweet sorghum stalks is emerging as a viable source for
ethanol production. Sweet sorghum, similar to grain sorghum, can be readily cultivated
in China and India as farmers are familiar with grain sorghum crop cultivation.
Technologies are now being developed to produce ethanol from crop residues (lignocellulose biomass) of cereal crops including sorghum. Bio-diesel can be produced from
edible oilseeds such as soybean, rapeseed, sunflower, and non-edible oilseeds from
locally cultivated shrubs such as jatropha (Jatropha curcus), pongamia (Pongamia
pinnata), and neem (Azadrichta indica). Though jatropha is an exotic species, it can be
easily grown in India like native species pongamia and neem. Bio-diesel can be directly
used to run power-drawn implements, tractors, pump sets to lift water and vehicles to
transport agriculture produce. Ethanol can be blended in low proportionsup to 25%,
with petrol for direct use in normal internal combustion engines without modification.
Considering these advances, China and India are positioned to leapfrog developed
industrialized countries and become world leaders in bio-fuel production within a
decade. Several other countries have plans to more than double their bio-fuel
production within the next 15 years. However, they need to address several issues as
given below:
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•

What are the crops and crop-cultivar options?
India and China should explore new crop options to provide crops diversity and to
suit to different agro-ecological zones.

•

Can we use field crops for bio-fuel production without compromising on
food and fodder security?
Many policy-makers in developing countries frequently debate on this issue. If one
examines critically, there are several crop options that produce bio-fuels without
compromising on grain/feed yield, e.g., sweet sorghum.

•

Can we arrest depletion of soil nutrients and organic matter by
cultivating bio-fuel crops?
The use of crops for bio-fuel production takes away crop residues from the fields.
However, development of crops with enhanced root growth offers an avenue for
maintaining soil organic matter, but the breeders need to explore the extent of
variability for root mass in the bio-fuel crops and improve it without off-setting
economic yield.

•

Can we produce sufficient biomass, while protecting water and soil
resources?
China and India have vast stretches of land resources and adequate sunshine and
other environmental conditions for year-long cultivation of bio-fuel crops. Crop
improvement may further enhance productivity and adaptation to environments.

•

Can we recover more energy from bio-fuels than the energy invested to
cultivate bio-fuel crops?
There is dearth of information to address the energy balance with new bio-fuel
crops. However, careful selection of crops and crop cultivars will help swing the
balance in favor of energy produced.

•

Will the use of agricultural crops for bio-fuel production improve the
livelihood of smallholder farmers?
Experience at ICRISAT in incubating sweet sorghum based ethanol technology
with Rusni Distilleries (P) Ltd. showed the generation of additional employment in
India, the Philippines and Uganda as shown in Table 2.
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Table 2. Potential additional employment generation from
sweet sorghum based ethanol technology

•

What farmer-friendly mechanisms need to be formulated and
implemented to take advantage of clean development mechanism
(CDM)?
Unlike fossil fuel, bio-fuels being carbon neutral will not add carbon to
atmosphere. Therefore, their production and use will help earn carbon credits
through CDM of Kyoto Protocol. Nonetheless, most smallholder farmers in China
and India are not aware of this mechanism and even those, who are aware, are not
able to take advantage of this mechanism because of cumbersome procedures
involved. So, there is a need to formulate user-friendly mechanisms to enable
farmers take advantage of CDM.

Agricultural research can provide suitable answers to all the issues referred above.
Other issues such as the minimum thresholds of crop residues required for sustainable
production in particular farming systems, especially in low-yield rainfed systems (that
produce less than 56 metric tons of grain and straw per hectare), and the level of
additional residues that may be removed for other purposes, including bio-fuel
production, need to be addressed. Further, government policies are needed that ensure
providing subsidies and tax sops to favor bio-fuel industry and conversion technologies,
crop loans favoring bio-fuel crops cultivation, and major changes in agriculture
research orientation.
Crop-improvement research to address bio-fuel needs
For centuries, farmers have selectively bred crop plants for their food use and with great
success. The crop improvement scientists have further improved their food value.
Equally dramatic results are expected from the use of conventional and
biotechnological tools to improve crop plants for their energy value. The most promising
crop options and the researchable issues need to be addressed for more efficient
ethanol and bio-diesel production are discussed below.
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Ethanol
Sweet sorghum: Sweet sorghum, with more rapid growth, higher biomass production,
and wider adaptation than grain sorghum, has great potential for ethanol production.
Being a C4 species it is more water-use efficient and can be successfully grown in
semi-arid tropics, where other crops such as maize fail to thrive. Producing both grain
and sugar-rich stalks, it offers new market opportunities for smallholder farmers without
compromising food trade for sorghum. Because sweet sorghum requires less water and
has higher fermentable sugar content than sugarcane, which contains more
crystallizable sugars, it is better suited for ethanol production than sugarcane and the
ethanol produced is cleaner when mixed with gasoline. Pilot studies in India on ethanol
production from sweet sorghum have shown its cost-effectiveness. Also, the net returns
from sweet sorghum, at the prevailing cost of cultivation and ethanol prices, are about
10% higher than that from grain sorghum (Table 3). The results may be similar with
other bio-ethanol crop options.
Table 3. Net earnings from sorghum

Considerable progress has been made in breeding for improved sweet sorghum lines
with higher millable cane and juice yields in India and a few improved cultivars
released (e.g., SSV 84, SSV 74 and NSSH 104). ICRISAT has developed several
improved lines with high stalk sugar content and a few of these lines are being tested in
pilot studies for sweet sorghum-based ethanol production in India, the Philippines and
Uganda. Research has showed that hybrids can produce relatively higher biomass,
besides being early and photo-insensitive than open-pollinated cultivars under normal
water-limited environments. The requirement of photo- and thermo-insensitivity is
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essential to facilitate plantings at different dates for timely scheduling the supply of
sweet sorghum stalks to distilleries. The development of sweet sorghum hybrids should
therefore receive high priority. The ethanol, feed and grain productivity potential of
some of the sweet sorghum hybrids developed at ICRISAT is provided in Table 4. It is
possible to further improve the stalk total sugar yield (and hence, ethanol yield) as
there is significant variability for the stalk total sugar content and ICRISAT is poised to
increase stalk sugar yield in hybrid parents.
Table 4. Performance of selected sweet sorghum hybrids, 2006
rainy season, ICRISAT, Patancheru, India.

Cassava: Cassava, traditionally a staple food crop for millions of people in Africa and
Latin America, is widely cultivated in Asia, mainly for industrial uses. It produces an
impressive quantity of root tuber biomass even in low-fertility soils. The root tubers
contain a very high starch content (about 7085% by dry weight basis), which can be
used as a raw material for ethanol production. To produce ethanol, the starch is first
converted into glucose by enzymes and glucose is then fermented to alcohol by yeast.
The leaves serve as excellent vegetable and are rich in proteins, vitamins and minerals.
Recent studies have shown that leaf protein quality is equivalent to that of egg protein.
Cassava provides dietary calories, proteins, vitamins and minerals. Thus, promotion of
cassava for ethanol production is not at the cost of food and nutrition security to
smallholder farmers and poor consumers in Africa and Latin America.
IITA, Ibadan, Nigeria and CIAT, Cali, Colombia have developed early maturing and
high yielding cassava varieties with resistance to major diseases and pests. The
unattractive six-ton-per-hectare-varieties that are late maturing have given way to
varieties that yield 2030 tons-per-hectare in 12 months. The cultivation of short
duration varieties enables farmers to widen the period for fresh root availability. In Asia
CIAT collaborated with Thailand in the development of improved clones that are now
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grown in more than one million ha. However, the challenge is to produce higher yield of
root tubers containing simpler starch molecules that would make the production of bioethanol more efficient and competitive by eliminating liquefication and
saccharification, the steps that are additional to those involved in the conversion of
ethanol from cereal grains. It has been reported that “sugary” clones exists in Brazil,
Ecuador, French Guyana and Colombia. Improvement of biomass of these sugary clones
will reduce the cost of ethanol conversion. Currently CIAT is screening the worldwide
cassava germplasm collection for useful for crop improvement.
Ligno-cellulose biomass: With the development of bio-catalysts-genetically engineered
enzymes, yeasts, and bacteria, it is now possible to produce ethanol from any plant or
plant part (ligno-cellulose biomass) such as crop residues of any cereal. Sorghum stover
also serves as an excellent feedstock for ethanol production (Table 5).
Table 5. Potential of ligno-cellulosic biomass for ethanol production

Currently, a few countries with higher ethanol and fuel prices are producing ethanol
from ligno-cellulose feed stocks. The stovers contain lignin, hemi-cellulose, and
cellulose. Lignin covers hemi-cellulose and cellulose making them difficult to be
converted to ethanol and increasing energy requirement for conversion. Fortunately,
brown mid-rib maize and sorghum mutants have significantly lower levels of lignin
content. Brown mid-rib mutants are also available in Sudan grass and pearl millet.
Research at Purdue University, West Lafayette, Indiana, USA indicated 50% higher
yield of fermentable sugars from stover of certain brown mid-rib mutants of maize and
sorghum after enzymatic hydrolysis. The use of brown mid-rib crop cultivars as feed
stocks would therefore reduce the cost of ethanol production, thereby making the price
of ethanol competitive to that of fossil fuel. Also, considering that brown mid-rib
character confers increased rumen digestibility, the green fodder and stover from such
cultivars would serve as excellent source of ruminant feed. Hence, it is worth making
research investments on developing high biomass yielding brown mid-rib sorghum,
Sudan grass, maize and pearl millet hybrids for bio-fuel production and meeting the
fodder needs of subsistence farmer. ICRISAT research efforts in breeding brown midrib sorghum hybrid parents are yielding positive results.
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North American wild grass: Switch grass (Panicum virgatum), a perennial grass native
to the North American prairies, could provide more than 100 billion gallons of bioethanol per year. Switch grass can grow on lands incapable of supporting traditional
food crops, with significant reduction in nitrogen and soil erosion as compared to the
conventional crops. Its deep root system adds organic matter to the soil. According to
the USA Department of Energy, the switch grass yields about 40 t ha-1 and breeding
programs should aim at doubling this yield. Expected ethanol output from switch grass
biomass is about 450 liters ton-1. The net energy balance (NEB) ratio, defined as the
ratio of bio-fuel energy content to the fossil fuel energy input of switch grass-based
ethanol is >4.0, which is higher than soybean bio-diesel with its NEB ratio of 1.9.
Grasses in Europe: Genus Miscanthus (including giant Chinese grass, silver grass,
silver banner grass, maiden grass, and eulalia grass) is receiving attention as a potential
source of biomass for bio-fuels. Giant Miscanthus (Miscanthus giganteus) is a hybrid
grass that can grow 4 meters high. Given its rapid growth, low mineral content, and high
biomass yield, some European farmers use Miscanthus to produce energy. The biomass
from one hectare of Miscanthus can produce about 16,650 liters of ethanol.
Alternatively, it can be burned to power turbines or mixed with coal in equal amounts
for use in coal-fired power plants without modifications.
Considering high biomass potential of North American switch grass and European
grasses, it is worthwhile introducing them to China and India. Research efforts should
be made to evaluate these grasses to identify the agro-ecological regions best suited for
their cultivation and to develop and standardize region-specific crop production
technologies to maximize biomass production. Also, they need to be genetically
improved further for biomass yield and alter cellulose and lignin composition for
cheaper production of ethanol.
Bio-diesel
The non-edible oilseed crops, such as jatropha, pongamia, neem, kusum, pilu, etc. are
good sources of bio-diesel production. There is a large variability for seed oil content
(varies from 20 to 41%) of jatropha and pongamia (Table 6). These crops were once
hallmark of village life, and can be grown on lands not suitable for food crops
cultivation. They are easy to establish, quick growing and hardy, and are not browsed
by cattle and goats, thus making them the best candidate for rehabilitating degraded
common lands without any protection. Pongamia being a nitrogen fixer also helps build
soil fertility. The Planning Commission of India has initiated an ambitious Programme
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of growing jatropha and pongamia on wastelands for bio-diesel production. It is
estimated that even if 10% of the total wasteland is brought under cultivation of these
species, India can produce about 45 million metric tons per annum of bio-diesel, which
is about 10% of the current diesel demand in India
The National Mission on Jatropha Bio-diesel in India has a Programme of promoting,
production and the use of bio-diesel that is slated to be implemented in two phases.
The first phase consisting of a demonstration project is to be implemented by the year
200607, with an investment of US$300 million, by planting jatropha on 400,000 ha. As
a follow up of the demonstration project, the second phase will consist of a self
sustaining expansion of the Programme beginning in the year 2007 leading to
production of enough bio-diesel required in the year 201112. The demonstration
project consists of two phases, each with 200,000 ha planted with jatropha in eight
states. Each state will have one bio-diesel plant of 80,000 t capacity.
Use of bio-diesel requires very little or no modification of engine when blended with
fossil diesel up to 20% (B 20). Bio-diesel produced at research and development
division of Indian Oil Corporation (IOC) has been tested in fixed bed engines and the
results are very encouraging. In Mali, women groups use generators that run on oil from
jatropha. The use of blended diesel results in substantial reduction of un-burnt
hydrocarbons (by 30%), carbon monoxide (by 20%) and particulate matters (by 25%)
and negligible sulfur content in the emissions.
Table 6. Variability of seed weight, oil content and percent
germination of jatropha and pongamia seed samples collected
from different regions in India.
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Oilcakes, the by-products after extraction of oil from jatropha and Pongamia, are rich
sources of macro- and micronutrients (Table 7), and thus serve as an excellent organic
fertilizer (Table 8). Pongamia cake in addition is also proven nitrification inhibitor in
fields enhancing nitrogen-use efficiency by reducing nitrate losses. The presence of
toxins/anti-nutrient factors such as phorbol esters, trypsin inhibitors, lectins, and
phytates renders jatropha oilcake unfit for animal feed. The neem cake besides
providing nutrients to plants has proven insecticidal property and thus its use not only
empowers farmers to improve soil health but also provide them an eco-friendly means
of protecting their crops. Developing technologies to make these oilcakes amenable for
multiple uses is a key to attract bio-fuel industries and hence to create large demand for
biomass sources.
As jatropha and pongamia are still wild shrubs, research is necessary on genetic
improvement and crop management technologies to maximize seed and oil yields per
unit of water and land area. Altering fatty acid composition of the oils is a key to
improve bio-diesel productivity. A large number of jatropha and pongamia accessions
are being currently collected by various research organizations in India under biodiesel network programs funded by the Department of Biotechnology and National
Oilseeds and Vegetable Oils Development Board. The collections are being
characterized for their oil content and fatty acid composition by Tata Energy Research
Institute (TERI), India. In view of their out-breeding mode of reproduction, large
variability in seed yield and oil content between individual plants is observed. For
example, per plant seed yield of jatropha ranges between 200 g to >2 kg. Therefore,
the appropriate kind of planting material (vegetative propagation/tissue culture
seedlings) to ensure true breeding nature of the best clone identified/developed through
research efforts needs to be standardized.

202

Table 7. Chemical composition of oilcakes from Jatropha and
pongomia analyzed at ICRISAT, Patancheru, India.

Table 8. Grain yield response of soybean to the application
of pongamia press cake and inorganic fertilizers.

The role of biotechnology
The advances in biotechnology provide opportunities to significantly reduce cost of biofuel production; e.g. development of genetically engineered sweet sorghums with
enriched stalk total sugars and altered proportion of reducing and non-reducing sugars
(in favour of reducing sugars) and development of genetically engineered yeast species,
which are efficient fermenters of sweet sorghum juice into ethanol. Development of
genetically engineered enzymes that can perform both starch hydrolysis and
saccharification of cassava tuberous root starch will lead to cheaper conversion of
starch into ethanol. Reducing lignin in crop biomass without reduction in biomass yield
will greatly improve bio-refinery efficiency. Genomics, proteomics, and metabolomics
are being used to improve our understanding of and ability to manipulate the lignin
biosynthesis pathway. For example, before processing, maize and sorghum stover is
currently pre-treated to convert ligno-cellulose into sugars but transgenic technologies
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may provide alternatives to pre-treatment such as genetically engineered microbes that
convert ligno-cellulose into sugars. In this regard, the potential of maize and sorghum
brown mid-rib mutants that affect the lignin composition and ultra structure of
secondary cell walls are being explored at Purdue University, West Lafayette, Indiana,
USA.
DNA markers may be used to accelerate breeding for reduced lignin biosynthesis and
increased cellulose content, or enhanced bacterial digestion of plant cell walls. Care
must be taken, however, because changes in lignin properties may reduce biomass yield
and resistance to pest, disease and lodging and/or alter stover nutritional value.
Biotechnological tools hold promise for altering fatty acid composition (intractable trait
for manipulation through conventional tools), one of the key traits for improving
productivity of bio-diesel from jatropha and pongamia seed oils. Also biotechnological
tools hold promise for reducing toxins/anti-nutrients in jatropha oilseed cake for making
it more valuable as animal feed. The success stories on the use of molecular markerassisted selection to improve the equally complex characteristic of oil concentration in
maize kernels or fatty acid composition of soybean oils provide optimism for potential of
biotechnological tools to improve the traits important for bio-fuel production from the
biomass sources.
Conservation agriculture-energy saving mechanism
Among other cellulose sources considered for ethanol production are the crop residues
or straw from grain crops like maize, rice and wheat. These residues are important for
many farmersparticularly in rainfed areasfor use as animal fodder, soil amendments,
cooking fuel, and construction material. In intensive agricultural systems, the residues
can encumber field operations and are often burned, releasing large, sudden flushes of
CO2 into the atmosphere. The removal of crop residues contributes to soil erosion and
through loss of soil organic matter to long-term soil degradation. These effects are
exacerbated by continuous and extensive tillage, in itself energy consuming and
polluting, leading to a gradual loss of crop productivity, even when irrigation and
fertilization are increased. The solution is to apply appropriate conservation agriculture
practices such as reduced or zero tillage, combined with the retention of adequate
levels of crop residues on the soil surface and diversified crop rotations.
Moreover, one of the most serious problems facing many farmers is their rapidly
increasing fuel cost related to their high tillage production systems. Converting to
reduced- or zero-tillage planting systems can dramatically reduce fuel costs. Use of
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sound conservation agriculture practices that emphasize zero tillage with rational
residue management, thereby reducing overall fuel requirements, would be a win-win
situation both for food and bio-fuel crop production. Research could help develop
rational residue management approaches that could have the added benefit of reducing
farmers' use of fuel. Here again, energy balance in terms of energy used to produce the
crop residue and ethanol from crop residue in relation to the energy output of ethanol
when used as fuel needs to be estimated to justify research investments on the
production of crop residues.
Environment and bio-fuels
The impact of bio-fuels on the global atmosphere and human and animal wild lives has
been relatively small to date, particularly when compared with the environment and
health costs of extracting, processing and burning of fossil fuels. However, as the
production and use of bio-fuels increase, their impact on environment in relation to
fossil fuels can be assessed. Nonetheless, bio-fuels have the potential to significantly
reduce greenhouse gas emissions and threat of climate change as they offer a carbonneutral source of energy that is renewable on a short-time scale and hence could
provide an attractive means of climate change mitigation. The climate impact of biofuels depends on their NEB ratio of energy contained in the bio-fuels to the fossil
energy required to produce bio-fuel. This in turn depends on the energy intensity of
feedstock production including the type of farming system and inputs used, processing,
and transport. Table 9 provides the energy balance for gasoline versus ethanol based on
a few feed stocks.

Table 9. Energy balance of gasoline and ethanol by feedstock
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There is a need to estimate energy balance of some of the other widely recognized biofuel feed stock crops such as sweet sorghum, cassava, jatropha and pongamia, to justify
research investments on improving these crops for use in bio-fuel production.
Institutional arrangements for bio-fuel research
Bio-fuel production poses a major new challenge for crop improvement and the
sustainable management of cropping systems. For farmers to respond to market
changes, they need multipurpose crops combining food, feed, fiber, and bio-fuel traits.
Basic research on crop bio-fuels may best be undertaken by upstream academic
organizations and the private sector. On the other hand, trait-based mining of genetic
resources may be the most appropriate niche for public gene banks, particularly those
of research centers supported by the CGIAR. Clearly there are substantial financial
incentives for private investment in developing new cultivars for bio-fuel production.
Private investment, however, also threatens to result in the locking up of a large
proportion of enabling technologies under various IP protection mechanisms, as is
already happening with, for example, critical enzymes in the bio-fuel production
process. Therefore, the breeding of new crop cultivars for the bio-fuel market and
development of new enzyme technologies provide an opportunity for a whole new
paradigm in public-private partnerships. International public organizations, such as the
CGIAR, may focus on genetic enhancement of plant genetic resources and feed into
either public or private breeding programs worldwide and may also serve as conduits of
new knowledge and technology to small-scale farmers, particularly in resource-poor
farming areas of the developing world. Clearly one of the most important roles of the
CGIAR in this area will be to find mechanisms to ensure that smallholder farmers
(particularly those in resource-poor areas) can have sustainable benefits from this
potentially lucrative bio-fuel market.
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Summary of discussion and recommendation
The issues raised by this working group were:
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5.5.3.2.

Working Group 3.2: Information and
communication technologies and markets

Sudip K. Rakshit, Vice President Research, Asian Institute of Technology, Bangkok,
Thailand was the lead discussant of this working group. The abridged version of his
paper is given below
Every sphere of life has been affected by ICT in the last decade. This is especially the
case for the urban populations in both the developed and developing world. However,
the concern for a “digital divide” exists and many developing countries may have to
overcome barriers to fully benefit from these new exciting opportunities. More recently,
the benefits of this knowledge area are percolating down to the rural poor and small
holders and experiences have indicated that ICT can play a very significant role in
rural development by empowering farmers with new and up-to-date knowledge,
information and entrepreneurship skills. However, there are some constraints that have
to be overcome before it can benefit all the impoverished parts of the world and help
achieve the MDGs.
In the field of agriculture and agribusiness, in some developing countries, even the
private sector has taken initiatives to link rural initiatives to integrate rural economies
with main-stream markets. The primary motivation behind these initiatives is generally
the facilitation of commercial transactions in rural areas rather than knowledge and/or
technology dissemination.
The purpose of this discussion is to learn from the success stories in agri-food industry
and indicate ways to overcome hurdles and help bring these benefits to small holder
farmers by participating more effectively in the agri-food markets. Another related down
stream from the agricultural production that needs to be discussed is the use of such
technologies in the area of labelling and traceability of processed food.
Present status and constraints
The Knowledge Revolution has followed the Green Revolution and has to fill the need
to produce more food and provide equitable access to farmers to innovation and
markets. ICT can bring about and help sustain this revolution by empowering the
resource-poor farmers with up-do-date knowledge and information about agricultural
technologies, best practices, markets, price trends, consumer preferences, sources of
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finance, weather, soil-moisture conditions and the environment. Two successful stories
one from South Korea and the other from India where the potential of ICT is harnessed
for the benefit of small farmers need mention. In South Korea NARS provide
agricultural information services using state-of-the-art ICT to more than 100,000
farmers and extension agents per month. In India, a 5-year old private sector
intervention is being scaled up to empower 10 million farming households by providing
them access to up-to-date farming knowledge from experts and universities, and realtime information on markets, prices, weather, etc. Both the success stories have certain
common elements such as the recognition of information and decision making needs of
farmers, capacity building support to farmers to enable them master the new ICT, and a
user-friendly ICT-enabled agricultural information system.
In less successful countries different approaches are being attempted. The rapid
advances in cellular telephony and wireless Internet technologies and reduction in
costs now make this bridging very feasible; yet these advances, by the variety of
options, also sometimes inhibit making the right technological choices at the national
level for rural communications. In turn, this influences agricultural communication
strategies. For example, the high level of illiteracy in most of the rural areas would
require broadband connectivity for audio- and visual information exchange. Without
this, useful and relevant information content will not be disseminated to the rural
population. In agri-based economies ICT policies need to have sufficient clarity and
agriculture sector must define telecommunication strategies for rural development.
Several countries in the Asia Pacific region, such as India, the Philippines and
Thailand, are experimenting with the approach to connect communities through
common access points such as kiosks, tele-centers, public call offices and Internet
cafes and low cost computers and handheld devices. These access points or information
centers are operated through public, private, community, public-private or publicprivate-community partnerships. India, as an example, intends to provide such
connectivity to all its 500,000 villages by 2008. Defining these strategic approaches
requires a cross-sectoral perspective of telecommunications, information, education,
health, governance, rural and agricultural development policies, and integration of
access to information services at the user-community level. These perspectives have to
emerge in other parts of the world in order for them to be successful. Also, very often,
the NARS in some countries do not yet have a significant voice and an advocacy role in
the development of cross-sectoral policies for their governments. This weakness can be
traced to the poor capacity of senior policy makers and NARS managers to elucidate the
potential role of ICT in agricultural development.
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In many cases lack of well-defined ICT/ICM structures at the research institute level
inhibits the integration of ICT in content generation processes and in providing
effective and efficient information services to user communities. Policies need to be
based on the principle of empowerment of farmers by creating and strengthening
linkages between farmers and researchers on one hand and between farmers and
markets on the other.
Traditionally agricultural research has been done in isolation without active
participation of farmers. This is primarily due to the ivory tower working style of
research managers as well as researchers in many parts of the world. This has led to a
lack of service culture in NARS; poor research needs assessment, inadequate
prioritization of research, and consequently, the lack of faith among the farmers in the
research outcomes and innovations. In such a situation, with a bottom up approach to
research, ICT can bridge the gap between the farmers and researchers to make research
more responsive to the actual needs of the actual stake holder.
Again, the traditional agricultural market systems in the Asia-Pacific Region, for
example, are still dominated by the commodity traders, the “middle men”. Market
policy development is often influenced by political lobbying by rich commodity trade
groups. Restrictions on the movement of the produce across state or provincial
boundaries also work against the farmers. Most often farmers feel helpless against the
market forces manipulated by these intermediaries and they get a price for their
produce at marginal profits and sometimes at a loss. ICT such as mobile phones with
SMS have now started to make inroads in rural areas and seem to be opening up
opportunities for the farmers to get market price information, weather information and
to a limited extent extension services. With better understanding of the agribusiness
supply chain information accessibility, ICT can help overcome this constraint and bring
back more profits to the rural poor.
Innovative use of ICT
Several countries in Asia are making innovative uses of ICT in agricultural and rural
development. The initiatives in the use of ICT, including community radio, cellular
telephony, especially SMS and the Internet through tele-centers, information kiosks,
multipurpose community centers etc., have been through the NARS institutes, national
and international NGOs, including farmer organizations. In India and some south-east
Asian countries such as Laos the national NGO sector, private, public-private and
public-private-community partnerships are emerging as main providers of information
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through ICT-enabled initiatives. A common learning from these ICT-enabled initiatives
for agricultural development has been that farmers' information needs to be satisfied for
market related information including price trends, accessing input and support
services, and solving individual and community agricultural problems, especially
diagnosis of disease and pest problems and getting solutions to them.
The type of services that use of “new” ICT can provide include call centers, help desks,
web based question and answers, frequently asked questions, e-mail based electronic
discussion lists and on-line “communities of practice”. This is leading to a
transformation of extension services with the focus in rural development on universal
access.
Problems of sustainability and nature of information
Nearly all new ICT-enabled initiatives for rural and agricultural development have had
problems related to their sustainability, in getting scaled up and replicated elsewhere.
The major issue is the costs of infrastructure and telecommunications, its access to
farming communities and the usual generic nature of “public good” agricultural
information, which is easily available through conventional media. Being non-specific
in nature, it also excludes providing the more useful and relevant information to solve
problems of individual farmers and farming communities. The advantage in using new
ICT is primarily in reducing time and distance in accessing information. Information
has to be related to participation in the market under study in order to be useful and
customized to meet the specific needs of individual farmers, households and local
communities.
Like in research the information flow is largely top-down from research institutes to
user communities and not vice-versa i.e. flowing back the information needs of farmers
to the research institutions and sharing innovations developed by agricultural
communities. Private sector investment and involvement in providing agricultural
information services, as in the agriculture of economically developed countries, is just
emerging. This is in parallel to increasing private sector involvement in agricultural
research, development and marketing in the region, especially in India, Indonesia,
Malaysia, Philippines and Thailand. As this involvement increases, the concept of
agricultural services information will be transformed.
Both the developing and the developed countries are going through various
development phases in ICT use in agricultural and rural development. The main issues
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involved are enhancing connectivity, generating content and developing capacity. Each
of these requirements will include issues of infrastructure, operational, coordination
and control and strategic use
Track and trace labelling: the future challenge
Consumers' safety is a prime driver for introducing comprehensive traceability systems
throughout the entire food production and distribution chain. There is a growing need to
provide totally integrated labelling management systems that ensure confidence at
every stage of this process. Europe took a responsible lead in this vital area of
consumer health by introducing Regulation EU 178/2002 through the European Food
Safety Authority. This regulation stipulated the need for comprehensive and accurate
labelling, with a system in place to have documented up-to-date information
immediately to hand, both upstream and downstream in the supply chain.
Traceability systems are joined-up record keeping systems, which ideally should fit
easily into the current working practices of the business, including integrating smoothly
into existing material requirement planning (MRP) and enterprise resource planning
(ERP) systems. Much may already be in place possibly through manual paper-based
systems but the complexity of the number of ingredients, the need to identify individual
batches, to handle bulk ingredients, and the speed to access real-time information more
often demands the move or upgrade to IT-enabled systems.
Barcodes and radio frequency identification (RFID) tags are proven and acceptable
labelling and traceability technologies that allow for the globalization of any business
activity. Data collection equipment for example, label printers, barcode scanners and
readers will be needed in order to add up to operating efficiencies. Compatibility
between the software for barcode label printing or RFID tag coding and the hardware
for recording and reading the information is therefore vital. The development of
appropriate measurement tools for food product labelling and identification,
activity/process characterization, information systems for data capture, analysis, storage
and communication, and the integration of the overall traceable supply chain are
essential for success. But they also add to the constraints and challenges of resource
poor developing countries to export their products to the developed nations.
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Summary of discussion and recommendations
Issues and recommendations summarized by Working Group 3.2 are as given below:
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5.5.3.3.

Working Group 3.3: Harnessing biodiversity for
sustainable livelihoods

Emile Frison, Director General, Bioversity International, Rome, Italy was the lead
discussant in this working group. His abridged paper is given below
Agricultural biodiversity - the different ecosystems and species, and especially the
genetic diversity within species that supply people with their needs' - is generally seen
as a source of improved productivity for larger harvests through improved crops and
livestock. This paper puts the argument that while agricultural biodiversity is indeed
important for plant and animal breeding, it offers far more. In particular, it can deliver
sustainable livelihoods, especially through increased food security and improved health
through better nutrition.
If agriculture feeds us, agricultural biodiversity sustains us. It is the source of all
improvements to the raw materials of farming systems that constitute farming today and
will be vital as agriculture adapts to changing challenges in the future. It can be
divided into two broad categories. Generations of farmers have developed and nurtured
the diversity of crops and livestock, while forest dwellers use a whole range of species
from which they derive a variety of products. The result is one part of agricultural
biodiversity, the part that is managed to a greater or lesser degree by the people who
make use of it. The other part is not actively or consciously managed but is nevertheless
vital for productive agriculture. Pollinators, for example, make an enormous direct
contribution to successful harvests: the value of wild pollinators to US agriculture has
been estimated at US$4.16.7 billion annually. Soil micro-organisms recycle nutrients
and add to soil fertility. Trees and other plants, regardless of their biological identity,
manage water flows and limit erosion. Biodiversity's indirect provision of ecological and
environmental services is just as important to productive agriculture as the direct
contribution of plants and animals selected for their productivity.
Agricultural biodiversity exists at three levels: farm systems and ecosystems, the
species they contain, and the genetic diversity within species. It contributes to human
well-being in several ways. The classic view is of agricultural biodiversity as a source of
traits for improved varieties and breeds. Thus farmers and scientists use existing
diversity deliberately and by selection to create new combinations that more nearly
meet their immediate requirements. One way in which this is becoming easier is
through the development of a global information system on genetic resources. The
System-wide Genetic Resources Programme of the CGIAR, for example, maintains a
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database of hundreds of thousands of accessions of plant genetic resources in the
System-wide Information Network for Genetic Resources (SINGER). The database is
open to anyone with access to the Internet; SINGER thus makes it easier for people to
find and make use of the particular characteristics they need to improve their crops.
Beyond breeding, agricultural biodiversity also contributes to food security by making
harvests more stable over time, through increased resistance to pests and diseases and
ability to withstand environmental fluctuations. To take one example, Zhu et al. (2000)
demonstrated that growing a mixture of rice varieties, some susceptible to rice blast
disease and others resistant, makes good economic sense. Farmers plant modern
varieties, which are resistant to rice blast but which are not liked and fetch a poor price
at market and within each bed of modern varieties a row of traditional glutinous rice,
susceptible to rice blast but valuable at market. Disease severity was almost zero in the
mixtures, while the yield of glutinous rice in the mixtures was almost double (89%) that
in monoculture. Taking into account the different prices obtained for modern and
traditional glutinous rice, farmers who plant a mixture earn 14% more than a modern
monoculture and 40% more than a monoculture of glutinous rice. Chinese farmers have
adopted this approach enthusiastically and a side benefit has been that the traditional
glutinous rice varieties, which had been in danger of vanishing from farms and the diet,
are once again being grown and eaten on a wide scale.
Species diversity also contributes to yields and overall stability of production.
Livestock, for example, convert inedible resources such as grass into forms that people
can make use of. They also add to incomes, nutrition and sustainability. The
International Coconut Genetic Resources Network (COGENT), which Bioversity
International coordinates, has pioneered an innovative approach to adding animal
diversity to farming systems. COGENT lends poor farmers 15 hens and a rooster, and
trains the farmers to look after chickens and sell eggs. Within months families enjoy the
benefits of a better diet and boost their incomes by selling surplus eggs. They repay the
loan, with interest, in the form of young birds that can then be lent to other families to
get them started.
Better use of agricultural biodiversity can protect the environment too. In much of East
Africa, for example, there is a tendency to overuse the resources of miombo woodland.
Farmers clear the woodland to plant crops, but with increased population pressures are
not able to leave the land fallow between crops as long as they used to. Continuous
cropping mines the nutrients from the land, so that yields fall. People may then
abandon the land altogether, which then degrades even further. To break this vicious
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cycle three CGIAR Centres have been working together to improve the farming systems
of the people in miombo woodlands. High value fruit crops, for example, increase
family incomes, so there is less need to destroy the woodlands for crops. New species
are being domesticated for local use. Trees are also being used to increase soil fertility
and to ensure that people have a good supply of firewood without having to destroy
vegetation.
There are clearly many ways in which agricultural biodiversity can contribute to human
well-being and sustainable livelihoods, and equally clearly much that needs to be done
to make full use of agricultural biodiversity. The Platform for Agrobiodiversity Research
is a multi-stakeholder effort to help researchers and farmers to use agricultural
biodiversity effectively. The Platform is being supported by Bioversity and the CGIAR's
System-wide Genetic Resources Programme, with funds from CIRAD and DGIS, and
recently held a first meeting to determine the ways in which it can coordinate efforts
and serve the community by collating and disseminating research results.
Agricultural biodiversity's biggest contribution, however, is to improve human health
through better nutrition. The world has made great strides in meeting the need for
adequate protein and calories. While recognizing that more than 840 million people
remain chronically hungry, more attention needs to be given to the hidden hunger of
missing micronutrients. Deficiencies of vitamin A, iron, zinc and other essential
nutrients afflict more than 2 billion people worldwide, most of them women and young
children. Coupled with this is the rise in poor countries of diseases more often
associated with affluence, such as heart disease, type 2 diabetes, cancers and obesity.
In fact the double burden of micronutrient malnutrition and diseases of affluence is now
increasingly found in single households, where children may suffer anaemia or vitamin
deficiency diseases at the same time as their parents are overweight and diabetic.
The reasons for the rising double burden of disease are not complex to fathom. At heart
is a simplification of the diet, from one rich in traditional vegetables, pulses and
cereals, to one that is much less diverse and that depends on the ready availability,
especially in the ballooning cities of the developing world, of cheap refined
carbohydrates and fats. People have enough perhaps too much energy and protein but
lack other nutrients. Agricultural biodiversity, through diverse diets, has the power to
remedy this state of affairs. There is considerable evidence that dietary diversity
protects against some diseases of affluence. In the United States, Italy, Senegal and
Ghana (and probably elsewhere as well) studies have shown that more diverse diets are
associated with lower mortality and greater longevity. There is also evidence that
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traditional crops are generally nutritionally superior to exotic “imports” grown locally.
Inspired by this, Bioversity has been working with local partners in several parts of the
world to promote traditional crops, often neglected by modern science, in an integrated
effort to boost the importance and value of these species.
In Tamil Nadu state, India, for example, some of the poorest hill farmers were
persuaded to switch to growing cassava as a cash crop, to feed processing factories
nearby. But the cash the villagers earned was not enough to replace the nutrition they
traditionally obtained from a variety of millet species that they used to grow. Repeated
crops of cassava also threaten the sustainability of the farming systems. Bioversity and
the M.S. Swaminathan Research Foundation teamed up with local partners to promote
millets. Food technologists devised new, healthy snacks that were marketed in the
nearby towns. Villagers were loaned small mills to automate the processing of millet,
greatly reducing the drudgery involved and thus making millet more desirable.
Agronomists helped the farmers to develop new techniques for optimizing their
harvests. Other efforts encouraged villagers to diversify their activities into, for
example, organic pineapples and worm compost. Not only has the villagers' health
improved, so have their incomes, food security and other essential components of their
livelihoods. In the nearby towns, poor people have access to more nutritious snacks.
And the environment is protected because millets are not as damaging. An impact
assessment for the donor, the International Fund for Agricultural Development (IFAD)
concluded that the project was “of interest to the entire development community”.
There is a similar story to be told in Latin America, where Bioversity is working with
local partners such as PROINPA in Bolivia to improve the standing of Andean “grains”
(they are not actually cereals) such as amaranths, quinoa and cañihua. In East Africa
the focus has been on traditional leafy vegetables. More than 200 different species are
eaten in Kenya alone, but many of these have fallen out of favour with rural families as
they are perceived as “backward”. In the cities too, shoppers thought of traditional
leafy vegetables as backward and associated with poverty. They also were not attracted
by the quality of the traditional vegetables that were available and often did not know
how to prepare them. Bioversity worked with local partners such as the NGO Family
Concern Inc. and Uchumi Supermarkets to tackle every link in the chain. Farmers
learned how to grow, prepare and pack the vegetables to the highest quality standards.
Colourful leaflets told supermarket shoppers about the benefits of traditional vegetables
and how to cook them. Ministers and Members of Parliament and the media promoted
the campaign. Results were nothing short of astonishing: growth in sales of more than

217

1100% in just two years.
These small and localized successes call for a new approach to satisfying hidden
hunger: use agricultural biodiversity to diversify diets and thereby improve their
nutritional value. This approach has been welcomed by the Conference of the Parties to
the Convention on Biological Diversity (CBD), which asked us to work with the Food
and Agriculture Organization of the United Nations and the CBD Secretariat to
implement a “cross-cutting initiative on biodiversity for food and nutrition”.
Much remains to be done, not only in using agricultural biodiversity to improve
nutrition and thus well-being, but also in the realm of agricultural improvement and
environmental protection. Nevertheless, one can be confident that a wider and more
effective deployment of agricultural biodiversity has the potential to improve human
well-being considerably. Given also the impact agricultural biodiversity can have on
incomes, natural capital, social capital and the protection of the environment, its
potential for delivering sustainable livelihoods has been greatly underestimated in the
past.
Reference:
Zhu et al. 2000. Genetic diversity and disease control in rice. Nature 406: 718-722.
Summary of discussion and recommendation
Issues and recommendations summarized by participants in Working Group 3.3 are
given below:
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5.6. Plenary Session 4: Presentation and Discussion of SubThematic Session Outputs
Based on the discussions held in subgroup meetings recommendations were developed
for each Working Group. These outputs were synthesized for each sub-theme by a
speaker and presented them in this plenary session to enable participants to discuss
and develop a consensus.

5.6.1. Theme 1: New Paradigms for the Generation and Access
to Agricultural Research Results
Ann Waters-Bayer, ETC Ecoculture, highlighted the major points from the main
presentation on this theme by Arnold van Huis (see section 5.4.1) and presented a
synthesis of the issues raised from the floor. The issues were as follows:
• How can researchers be assessed and rewarded for their work with farmers?
There do exist opportunities for publishing results based on convergence of
hard and soft science.
• Difficulties of finding partners among disorganized smallholder producers:
resources are needed to build those partnerships, especially for consultative
processes.
• For smallholders, risk management is key. There is a need for more research
on risk to help pull farmers out of poverty trap.
• Explore new funding mechanisms for supporting farmer-centered research,
e.g. Local Innovation Support Funds being piloted by PROLINNOVA (GFAR
Global Partnership Programmed on PROmoting Local INNOVAtion) with
DURAS funding
• Consultations are required on how to develop NARS capacity to engage in
innovation systems.
• In partnership arrangements, there is need to be able to track transition
(M&E), have milestones and set of qualitative indicators (e.g. Are
consultation processes more inclusive of poor people?)
• How can increases in social capital be measured?
• Traditional farming systems are diverse. Conventional research has oversimplified these. The challenge is how to move to a research process that
maintains and intensifies traditionally diverse systems.
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Major issues emerging from the three Working Groups could be summarized as follows:
• Poor integration, communication and interaction of potential partners in
ARD;
• Local knowledge and local research systems are not recognized by other
actors in ARD;
• Agricultural education systems are not meeting the needs of the different
stakeholders; and
• Agricultural research is not giving sufficient attention to gender issues, value
addition, market access and risk reduction
The role of GFAR stakeholders, as proposed by the Working Groups, is summarized
below:
1.

All stakeholders should:
•

•

2.

Development organizations (e.g. NGOs) should support activities to strengthen
farmers' self-organization:
•
•

3.

document success stories, e.g. on change in agricultural education and
support systems including ICT and farmer information systems ; on
partnership involving local and outside knowledge systems, with attention to
role of intermediaries.
Key way to document was through multi-stakeholder workshops and
platforms at global, regional and sub-regional levels

to render farmers more capable of being equal partners in
agricultural innovation systems;
e.g. through farmers' joint research on further development of local
innovations of interest to them, linking with other sources of ideas.

Research organizations should give more attention to specific types of research
and dissemination:
•
•
•

gender-sensitive research / technology development;
post-harvest technologies;
dealing with climate change, especially maintaining diversity and
resilience, including attention to role of orphan (“underutilized”) crops.
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4.

GFAR should commission:
•

•

concept paper on HRD to reach MDGs and on facilitating reform in
agricultural education, including improving communication skills of
researchers;
study on role of young professionals in agricultural education and support
systems.

5.

Research organizations to change incentives for researchers: e.g. give value to
knowledge sharing, and develop indicators.

6.

Donor organizations to support involvement of all stakeholders in research
design and to use, e.g. “outcome contracting” as a funding mechanism

Conclusion
Concluding the presentation Ann Waters-Bayer said that Change must begin at home.
There was a need for self-reflection by individuals and institutions involved in ARD.
Mentality change is crucial for achieving the paradigm shift from techno-centric to
interactive science involving multiple stakeholders. Formal scientists need to recognize
generation of farmers' research results to be able to enter into equal partnerships in
ARD

5.6.2. Theme 2: Innovations in Institutional Arrangements
Gigi Manicad, Oxfam Novib, highlighted the major points from the main presentation
on this theme by Andy Hall (see section 5.4.2) and presented a synthesis of the issues
raised from the floor and in the Working Groups and response suggested.
NARIs to NARS
Issue:
The innovation systems concept focuses not only on the science suppliers but
on the totality and interactions of actors involved, i.e. from entity-based (NARIs) to
activity based (NARS) to outcome based (NAIS).
Response: To catalyze the process, we need to generate and access as many new ideas
as possible. We need something new, experiments to try out different ways of working.
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Action: GFAR stakeholders to track changes, e.g.
1) Governance;
2) Skills set of organizations;
3) Financing modalities, partnerships;
4) Projects on collaboration with client organizations;
5) Demonstrate contribution to MDGs.
Demand-led partnerships
Issue 1: Demand-led partnership is an iterative process involving various stakeholders
with differentiated power and corresponding cultural, political and economic contexts
Response: Need to facilitate the examination, understanding and, if needed, change in
peoples' (us and others) attitudes and behavior to accommodate multi-disciplinary and
inter-institutional cooperation
Actions: Advocate for curriculum change in educational institutions and promote
greater youth involvement in partnership processes.
Issue 2: Weakness in the concept and mechanism of delivery of research programs
(bottlenecks and opportunities).
Response: Ex-ante evaluation of conditions (external and internal) to assess and plan
for delivery of results. This needs the participation of stakeholders or clients in setting
up research priorities.
Action: Promote the development of delivery of strategies and plans.
Mobilizing financial resources and improving their allocation
Issue: Research cycle is long-term while political cycle (which determines funding) is
short-term.
Response: Need to show evidenced-based results by using and adopting sound
assessment tools to show impact (e.g., outcome mapping, criteria) in order to convince
policy-makers on the need to invest in ARD, and need for a combination of diverse
funding mechanisms for (diverse) research foci.
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Actions:
• Promote greater understanding of long-term nature of ARD vis-à-vis shortterm political gains (advocacy)
• Emphasize links to other sectors (e.g. rural development, health) in relation
to a broadened ARD context
• Facilitate the harmonization of Donorpriorities/Donorcoordination (e.g.
EIARD)
• Build national capacities of NARS to enable them to lobby, negotiate and
manage increased funding in ARD at national and international levels
• Explore sub-regional funding mechanisms to promote greater accountability
and ownership
Conclusion
Concluding her presentation Gigi Manicad suggested the following six essential
elements to facilitate institutional innovations:
•
•
•
•
•
•

Partnership should be demand-driven;
Need to promote greater ownership and accountability;
Sustainability;
Knowledge sharing;
Capacity building; and
Changes in knowledge and behavior.

5.6.3. Theme 3: Technologies for Emerging Societal Needs
Luis Vieira, Brazilian Agricultural Research Corporation, highlighted the major thrust
from the main presentation on this theme by Andrew Bennett l (see section 5.4.3) and
presented a synthesis of the issues raised from the floor and in the Working Groups and
response suggested. One-phrase summary of the lead presentation on the sub-theme 3
was: “Society wants to be involved in setting priorities, assessing processes and in
articulating values and choices.”
Discussion in Working Group 3.1 highlighted: 1) the lack of awareness of cases of
success and failure of attempts to introduce new energy source in agriculture.
Suggestion was made to create a network of knowledge and promote national
assessment of such cases. This should be a multistakeholder initiative aimed at
knowledge development. 2) Need for germplasm improvement aiming at efficient
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production of ethanol and bio-diesel - for example choice of crops and traits. Selection
of multi purpose crops that are adapted to stressful environment and can grow in
marginal lands was a priority. GFAR can promote participatory research, encourage
exchange and dissemination of germplasm and varieties, and encourage screening of
genes for bio-fuel traits through public-private partnerships. 3) Research and
development for crop management should target reduction in excessive use of energy in
farming through development of energy- and fertilizer- saving technology involving
machinery adaptation, conservation tillage, crop residue management, more nutrient
and water efficient crops and cultivars, IPM, etc. Actions necessary includes action
research in pilot villages to be model. Create demonstration effect with involvement of
private sector.
Working Group 3.2 indicated: 1) the need for capacity building: service providers to
share success training. Develop training to reduce digital divide and include private
sector. 2) Lack of ICT policy-high cost of infrastructure leading to divide between rural
and urban populations. GFAR could develop a platform for engagement of all
stakeholders including providers of ICTs. 3) Poor institutional innovation in terms of
creating means of knowledge exchange and too much top down information
dissemination. An understanding of farmers' needs, differentiation of market
information for various needs, and recognition that market is complex and stratified was
essential in the development of non-conventional communication channels. CSO
involvement was essential. GFAR should develop participatory approaches to help
various categories of farmers (decision making needs). Providers (public, private etc.)
should be able to identify needs of service providers. 4) Lack of relevant information
content. The system should be careful in quality of information provided. There was a
need to enhance access of relevant information including indigenous knowledge. GFAR
should document case studies illustrating some practices; develop links between
farmers and markets. 5) Poor sustainability of information market and
commercialization of information services. GFAR could pilot and document a scalable
business model and encourage policy makers. Providing modern communication to
rural areas is very expensive and digital inclusion is complex and difficult. Efforts need
to be made to encourage product labelling and source identification for better economic
returns to producers.
WG 3.3 emphasized the need for: 1) Awareness of various public audiences of the
value of biodiversity. Use success stories to promote awareness (example: improved
nutrition). 2) Recognition of value of biodiversity. Stakeholders involved are IARCs. 3)
Shift research agenda for diversity to improve livelihoods. Stakeholders involved are
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NARS, national governments, GFAR. 4) Need of policies for mainstreaming agricultural
biodiversity. 5) Collaboration among groups working on different component of agrobiodiversity.
Conclusions
Synthesising the issues raised Luis Vieira concluded: 1) Raising awareness and
knowledge sharing common to all groups: global federation of stakeholders stimulated
and supported by GFAR should develop and improve strategies to promote awareness
and knowledge sharing taking into account diversity of audience. 2) GFAR should
promote an 'Ego-Centric' approach (see 3.4.1) to reorient research in institutional
involvement emphasizing focus on poor smallholders and their communities. 3)
Emphasize integration: unified solution with stakeholders forging effective
partnerships. Screening for alternative bio-fuels can create opportunities for local
biodiversity. ICT can develop trade. 4) Prioritizing: technologies are broad with widereaching implications. GFAR should prioritize research and involvement in this
subject. It should promote larger discussion.
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5.7.

Plenary Session 5: Presentation and Discussion of
Stakeholder Consultation Session Outputs

In this session the outputs from the stakeholder consultation that occurred earlier in
parallel sessions were presented. They are summarized below.

5.7.1. Farmers' Organizations
Jack Wilkinson, President of IFAP, reported on the major outputs of this consultation on
various themes that emerged from the workshop proceedings:
1. Farmer organizations (FOs) consider themselves the prominent group to consult with
the research community. They have a special role in identifying research needs. An
ongoing relationship is needed with the research community to adapt research to the
farm and market situation.
2. There is a need to make the research much more “farmer-focussed”. Much of the
current research is to solve problems identified by researchers and not farmers.
Resources are meagre to move research results from the research station to the farmer's
field. With extension services at country level almost disappearing, the continuum from
research station to field must be re-established and financed.
3. More priority should be put on market research to identify market changes and the
new challenges that the producer faces as well as marketing tools that work both to
organize producers and to organize products in a cost effective way to make farming
profitable.
4. ARD is a special type of research that has a multi-layer focus, not dealing just with
production problems. This requires different partners; not only FOs but also national
governments. In many cases, national governments are the only sector that can supply
the infrastructure, legal framework and resources to ramp up research findings to a
national and regional level.
5. GFAR has to increase support to FOs so that they are able to participate fully, and
also increase support to FOs in their task of identifying national and regional research
priorities. GFAR must advocate to a broader audience for Donorsupport for ARD, but
the challenge to fully engage national governments is critical. GFAR needs to initiate a
“report card” on the state of participation of farmer representatives in research
institutions, and further look to see how research priorities have changed, or not, as a
result of FO participation.
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6. Risk management was identified as an area of significant research priority. How can
we develop cost-effective risk management tools (weather and market) for small-scale
producers?
7. Climate change will require new crops and new production methods. How will the
new seeds and new farming practices get to the poorest of the poor? GFAR needs to
advocate effective strategies for this.
GFAR has met the needs of linking up the research institutions, and has made gains in
advocating participation of the civil society. The challenge now is to make significant
progress in ensuring that our target group-small-scale, resource-poor farmers-see the
benefits of ARD. An opportunity to make this happen is in the area of bio-fuels. Real
opportunities exist to improve the energy and incomes of small-scale producers. Will
research meet the challenge or will the bio-fuel revolution bypass the poor? Will we
ensure that the technologies and crop varieties meet their needs? Will this be a huge
opportunity for rural development and jobs, or will bio-fuels continue to be an
advantage only for large-scale commercial agriculture?
5.7.2. Private Sector
The Private Sector (PS) recognized its weak participation in the GFAR activities but
saw a growing interest among its constituency. The reason for poor participation was a
lack of incentive for participation in GFAR activities, limited number of effective
interfaces (e.g., protocols etc. towards innovative engagement mechanisms), limited
acknowledgement and recognition of the role of the PS in ARD (limited understanding
also of the diversity of PS in service delivery), and lack of information about GFAR
within PS.
In the discussion, the issue was raised that in general PS (processors, wholesalers,
supermarkets) and middlemen take much higher profit margins than the primary
producer, particularly the 'small' farmers in developing countries but it also applies to
farmers in emerging and established economies. Instances abound where supermarkets
enforce primary producers to deliver at marginal prices. One intervener asked for
stronger Corporate Social Responsibility with PS, the 'large' multinationals in particular.
This should include possibilities for public scrutiny of their activities and finances,
which, in the view of others, would not be welcome if it were limited to PS only. It
should also apply to NGOs and CBOs.
The PS was urged to work more closely with the public sector (particularly the research
institutions in the North) and with NGOs on new and 'hot' issues such as biotechnological input, bio-safety, bio-energy, IPRs and regulatory frameworks.
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5.7.3. Non-Governmental Organizations
Ed Sabio presented the outputs of the NGO consultation. NGOs are drivers of
agricultural change processes and they can play an important role in ARD, in particular
in the priority setting. Since the establishment of GFAR, the NGOs have always been
actively involved in its activities. Also, considerable progress has been made in the
relationship between NGO's and national governments. More needs to be done, and can
be done, however.
The NGO group proposed following action:
•

•

•

•

Organization, communication and coordination of NGOs at all levels of GFAR
(i.e., develop a global mechanism for strong coordination and commitment):
Organize credible NGO forums at national, sub-regional and/ or regional levels;
mobilize and create awareness of NGO about the consortia; develop Programme of
work with resources; and continued participation in key activities of GFAR. NGO
constituents should recognize elected representatives and there should be
continuity of representations in GFAR events. They should work with strong CSOs
where there is no consortium.
Development of a comprehensive capacity building Programme for NGOs to
enhance their capacity to participate in relevant agricultural research. For this
there is a need for mobilization of existing in-house capacities and bringing out
institutional change within NGOs to open more spaces for agricultural research.
Information communication, sharing and networking among NGOs: Integrate NGO
page within EGFAR website as venue for sharing and communicating information
among NGOs. Also piggyback CSO news on existing non-GFAR media (e.g.
newsletters of other networks).Document and share more widely best practices of
NGOs in agricultural and action research.
Active participation and influence on agricultural research agenda, processes and
policies: Participate in regional priority setting agenda. Elect representatives of
NGOs to provide feedback to/from constituents. Develop case studies from NGOs'
experience for sharing and advocacy. Articulate and promote evidence-based and
demand-led research agenda. Show openness to collaborative research endeavour
with other stakeholders. Get feedback from other collaborative research work.

A number of the interveners brought forward that NGOs have a record of being quite
outspoken -if not provocative- in putting their points of view forward, in particular
where it concerns the environmental sector. These NGOs sometimes seem to play the
role of governments. They should restrict themselves to advocacy for their respective
constituencies and influencing the governmental agendas. However, NGOs in the
agricultural sector and in GFAR itself- are much more constructive and cooperative
than in the past. Nevertheless, GFAR is encouraged to be selective if needed. On the
other hand, GFAR is expected to take account of NGOs own responsibility in terms of
(s)election of representative organization at GFAR level.
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5.7.4. DonorStakeholder Group
The GFAR Donor Stakeholder Group (DSG) affirmed and restated its commitment to
the GFAR concept, especially as a neutral platform enabling various stakeholders to
discuss, act and assess action on critical issues related to ARD. ARD is a complex
issue. It increasingly involves a wide range of actors and stakeholders. It is undergoing
rapid change to cope with the increased need for new knowledge and innovation. There
is an increasing divide in the access to new information, knowledge, skills and
technologies. GFAR, functioning as a forum, has a responsibility to bridge this divide.
GFAR, as of today, should be further appropriately strengthened to better deliver
concrete outcomes and impact through effective partnerships and its unique wide
perspective serving global agricultural development. While waiting for the final report
of GFAR's ongoing review, the DSG has identified, from its point of view, critical issues
that need to be addressed as early as possible:
An effective linkage between GFAR's groups
There are two dimensions of linkages. First, GFAR should be more effective in
articulating, facilitating, promoting and supporting inter-regional and global
collaboration in ARD. It should have a larger portfolio of inclusive partnerships within
and across regional forums and at the global level. The DSG expects from GFAR a
greater impact in the facilitation of South-South and North-South collaboration for
effective research partnerships contributing to poverty reduction. The DSG also stresses
the critical need for a full ownership of the GFAR by the regional forums. Second,
GFAR must enhance a pro-poor point of view promoting inclusiveness and equity
among all ARD stakeholders. Especially, it must enable an urgent emphasis on FO,
NGOs and the PS participation in GFAR activities.
A more focused strategic thinking on building inclusive partnerships
GFAR's niche is in enabling strategic thinking in building inclusive partnerships at
inter-regional and global levels. It must identify the critical processes and factors that
contribute to building partnerships for ARD. Therefore, GFAR should focus on
improving the following:
• Functioning of multi-stakeholder ARD platforms and programs;
• Risk taking in ARD investments and in innovative research partnerships e.g.
partnerships in which the mechanisms of support are transparent and inclusive
such as through competitive grants mechanisms; and
• Establishing alliances with institutions having convergent vision, missions and
activities in the area of promoting research, innovation sharing of knowledge and
institution building.
• Consistent with its focused strategic thinking on building inclusive partnerships
229

for ARD, GFAR is also expected to be more proactive in facilitating a progressive
scaling up of its partnership building within and across different regions and
globally.
A new strategy for GFAR:
While the DSG recognizes that GFAR had significant achievements in the past 10
years, it also feels that there is now a need to rebuild a new strategy and to re-engineer
GFAR consistent with the niche identified for GFAR. However, GFAR stakeholders
should await the final report of its review before embarking on its re-engineering.
Based on various issues raised during the discussion of this group, the DSG has not
been able to clearly assess whether GFAR has been gaining or loosing momentum
during the period since Dresden Conference to Delhi Conference. The ongoing
evaluation could reveal the need for a reengineering of GFAR and its Secretariat.
The GFAR-Secretariat must have an appropriate architecture and capacity to effectively
respond to this new strategy, missions and activities. GFAR urgently needs to appoint a
new Executive Secretary to shorten this transition phase and to fulfil the expectation of
the DSG and all the GFAR stakeholders for an innovative leadership.
The DSG will support GFAR in building its new strategy and related activities to fulfil
its mandate.

5.7.5. Southern Research Institutes and NARS
The outputs of Research Institutions from South presented by Luis Suarez are
summarized below:
1.

Governance and institutional arrangements for realignment of policies to
achieve MDGs: Actions needed by NARS include fostering greater dialogue
with policy makers to promote changes in policies, sensitize policy-makers, attract
increased funding and empower stakeholders related to agriculture and rural
development. This is to be done in collaboration with all other stakeholder groups.

2.

Need for internalization and repositioning of MDGs by NARS: This would
need improving communication among NARS, policymakers and stakeholders;
implementing appropriate national research agenda to contextualize the MDGs
with local reality; reorientation of the role of NARS; and promoting efficiency for
institutional transformation.

3.

Capacity building: This would need re-assessment of agricultural education and
training to meet the needs of MDGs. Introduction of new demand driven ARD in
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curricula of agricultural training institutions and development of strategies for
retention of talented young professionals would be needed.
4.

Strengthening collaboration (South South and North South): This would
necessitate increased implementation of programs and mechanisms within regions
and among regions for interchange of experiences to reorient ARD to meet MDGs.
Integration of agriculture with other sectors (multi-institutional approach) and
matching demands of North and South partners would be necessary.

5.

Management of natural resources: Managing natural resources in the context
of household and community livelihoods and development and transfer of agroecological technologies would be needed

6.

Market access: Building infrastructure with links to agro-industry, promoting
institutional innovation for marketing and strengthening farmer organizations to
increase their negotiating power would be needed. For this NARS will have to
foster collaboration with farmer organization and private sector.

The general recommendations of the group are that GFAR should:
1.

Foster greater dialogue between NARS and policy makers;

2.

Promote participation of universities and other training institutions in regional and
global levels;

3.

Play a stronger advocacy role to incorporate the MDGs in government and NARS
agenda;

4.

Increase dialogue among stakeholders mainly with donors to fulfill the
requirements of the MDGs;

5.

Monitor and assess performance of ARIs in the light of their contributions towards
the MDGs; and

6.

Play a major role in the impact assessment of agricultural research and technology
development.

231

5.7.6. Northern Research Institutes and NARS
The Northern Research Institutes and NARS proposed following five issues to be
addressed by GFAR in next 3 years:
1.

Facilitate multi-stakeholders involvement in the design of research: Capitalizing
on past experience e.g. regional forums and designing methodologies for future
involvement in agenda setting;

2.

Increased participation in IAASTD: Mobilizing the different constituencies and
the regional forums in the second review process;

3.

Play an advocacy role for AR : Building the case on demonstrated examples e.g.
IAASTD outputs;

4.

Go beyond the MDG time and thematic horizons: Supporting GPP filling the gap
of the MDG; continue to facilitate innovative institutional partnership; and

5.

Help institutional arrangements for young scientists: Facilitating the creation of
learning platforms

The Group made the following propositions for inclusion in the Conference Declaration:
1.

Local, national, regional and international institutions should make greater efforts
and mobilize more resources to give AR more chance to meet the MDGs;

2.

Increase investments for strengthening the capacities in order to contribute more
effectively to S&T challenges of the MDGs;

3.

Improve North-North partnership to better mobilize the scientific capacities
towards the MDG challenges; and

4.

Promote and support scientific and education platforms for generating new
knowledge and facilitating North-South partnership.

Five other relevant issues concerning GFAR were proposed. These included
continuation of GFAR's efforts to involve young stakeholders and women in the GFAR;
take the opportunity of the GFAR external Review to redefine the added value and the
niches of the GFAR; elaborate a new agenda with the new Executive Secretary in 2007;
improve the complementarity between CGIAR and GFAR key events; and widen the
national ownership of the GFAR.
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5.7.7. International Agricultural Research Centers
The IARC Group identified as key issues firstly the need to reorient agricultural
research to better contribute to achieving the MDGs and the need to review and where
appropriate adapt research to reflect experience and changing circumstances. They
strongly emphasized their commitment to agricultural research that contributes to
achieving MDGs and to explore how to ensure continuing relevance and
appropriateness of work. They were also committed to implementing agreed priorities in
partnership with other stakeholders, especially NARS.
The second key issue identified was to explore how innovations system thinking can
enrich the research undertaken by IARCs. Their action would involve exploring how to
develop stronger partnerships with farmers and all other stakeholders along the
production to consumption chain as part of developing their research work. They would
continue developing and engaging in innovations and learning approaches and support
the work of ILAC in partnership with all other stakeholder groups and others (e.g.
consumers).
They recommended the following action for GFAR:
1.

Develop the role of providing a forum for discussion of specific topics which are
new or around which there is as yet no consensus. Examples include: bio-fuels,
bio-safety, capacity building, nanotechnology etc. It would be valuable to bring in
other communities to enrich discussion of particular topics (consumer groups for
standards; oil companies for bio-fuels).

2.

Review the role of Regional organizations at the Triennial Conferences, reflect
regional perspectives more fully, and help inter-regional collaboration.

3.

Strengthen GFAR's advocacy role (topic meetings could help in this regard).

The IARC Group recommended the following points for inclusion in the Delhi
Declaration:
1.
2.

3.
4.

A fuller recognition of the central role of sustainable agricultural production in
achieving the MDGs
A greater investment in the research will be needed to ensure that increased
productivity and improved sustainability are combined, contributing both to
MDGs1 and 8.
The fullest involvement of all stakeholders in the process of reorienting the
research that will be needed.
Greater support for south-south collaboration.
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5.7.8. Young Professionals' Platform for ARD
YPARD, launched during the Conference, stated that young people play an important
role in facilitating changes. ARD institutions should capitalize on young to contribute to
new agricultural innovation systems. YPARD is a platform to enable young
professionals to create and make use of this opportunity.
They identified convergence areas with different stakeholderds and showed their
commitments as below:
1.

Stakeholder group Farmers: In 20 years, there will be a lack of young farmers.
Linking to other organisations to realise S-S and S-N exchange of YP and
contribute to establishing new partnerships among GFAR stakeholders.

2.

Stakeholder group NGOs: NGOs are instrumental in bridging the gap between
scientists and farmers. Bring together young professionals from these stakeholder
groups in e-fora to contribute to the policy dialogue.

3.

Stakeholder group NARS: Recommmendation to GFAR: Support gender and age
diversity in ARD. YPARD is ready to collaborate with GFAR to pursue this
objective

YPARD believes that there is a need for young professionals that can respond to MDGs.
YPARD believes it can contribute to GFAR's studies on the role of young professionals
in agricultural education and support systems. Mentality change is crucial for achieving
the paradigm shift from techocentric to innovation oriented R&D. YPARD is commited
to facilitate the dialogue between young professionals and between young and senior
professionals.
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5.8. Closing Ceremony
5.8.1. Awards and Recognitions
During the Ceremony several dignitaries who had contributed to the formation of GFAR
were recognized and presented with mementoes.
From the competitive section of the posters, the following three were recognized as
outstanding and their authors were recognized:
1.

Institutional Innovation in Small Farmer Dairying: A Case Study of Napier Fodder
Scale-Up, India by P.G. Bezkorowajny, V.L. Prasad, K. Gurava Reddy, V.K. Mahesh
and D. Romney from ILCA.

2.

Enhancing livelihoods of small-scale sorghum producers in India: Innovation
through a coalition approach by P. Parthasarathy Rao, Gurava Reddy, B.V.S.
Reddy, C. Ravinder Reddy and C.L.L., Gowda from ICRISAT.

3.

A model for promoting a versatile crop that has remained minor: the case of
soybean in Kenya by J.N. Chianu, O. Ohiokpehai, B. Vanlauwe A. Adesina and N.
Sanginga from TSBF Institute and CIAT.
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Appendix
1. Conference Evaluation
An analysis of feedback provided by 77 delegates, who filled up the Conference
evaluation form, indicated that 95% participants deemed organization adequate or
better (Fig 1.)

Fig. 1. Rating for the Conference Organization

Regarding the achievement of the conference objectives 94% found objectives to be
adequately filled or gave a better rating (Fig. 2).

Fig. 2. Achievement of Conference Objective
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The distribution of the delegates who responded through the evaluation form was as
given in Fig 3.

Fig. 3. Distribution of responding participants
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2. Members of GFAR 2006
Triennial Conference Working Group
Dr. Mangal Rai (Secretary, Department of Agricultural Research and Education,
Government of India and Director-General, Indian Council of Agricultural Research)
Dr. Raj Paroda (Executive Secretary, APAARI)
Dr. Jochen De Haas (Former Director, Federal Ministry for Economic Cooperation and
Development, Germany)
Dr. Dominique Hounkonou (Development expert and IFSA representative at GFAR
2003)
Mr. Raul Montemayor (President, IFAP's Asia Committee)
Dr. Steven Omamo (Senior Research Fellow, IFPRI)
Dr. Shantanu Mathur (IFAD)
Dr. Isabel Alvarez (Chief of Service, SDRR, FAO)
Dr. Andrew Bennet (Executive Director, Syngenta Foundation for Sustainable
Development)
Dr. Ola Smith (Executive Secretary, GFAR)
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11.3 Organizations supporting GFAR 2006
Triennial Conference
International Fund for Agricultural Development (IFAD)
UK Department for International Development (DFID)
International Development Research Centre, Canada (IDRC)
Ministry of External Affairs, Government of France (MEA, France)
Swiss Agency for Development and Cooperation (SDC)
Technical Centre for Agricultural and Rural Cooperation (CTA)
Government of Italy
Consultative Group on International Agricultural Research (CGIAR)
Commonwealth of Learning (COL)
Indian Council of Agricultural Research (ICAR) and Department of Agricultural
Research and Education (DARE), Ministry of Agriculture, Government of India.
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