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is that, unless an international program can be 
effectively dynamic, flexible and responsive to 
emerging development challenges, it is unlikely to be 
successful. Indications of such adaptability are set out 
by the CGIAR Science Council (2005, section 4) in 
discussing proposed responses to climate change and 
globalization, for instance. Criticism that 
responsiveness is slow and inadequate, particularly 
regarding new public-private partnerships to exploit 
genetically modified organisms, is emphasized by Lele 
(2004, pp 17–19), but a new course is being set, 
especially with the new CGIAR Challenge Programs. 

1.3. Conceptual setting and structure of the study

The complexity of the System under study here is, as 
noted, handled on a necessarily selective and 
illustrative basis. Alignment issues are usefully 
examined in a scheme that recognizes many of the 
key broad linkages that are potentially relevant in 
examining lessons and issues. A general framework is 
thus set out in figure 1. 
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Figure 1 displays the conceptual framework used for 
the analysis. The CGIAR System is financed by the 
aligned support of Members and other donors, as 
indicated by the arrow from them to the CGIAR 
Centers. In addition to the aligned support that 
constitutes the core funding of the CGIAR System, 
Members and other donors also fund CGIAR Centers 
and NARS through individual programs, which are not 
necessarily aligned (as shown with dotted arrows). 

The CGIAR mission (box at right) is to improve food 
security and poverty reduction efforts in an 
environmentally sustainable way. This outcome can 
be achieved only if farmers, communities, the private 
sector and nongovernmental organizations (NGOs) 
adopt the technical and institutional innovations that 
the CGIAR Centers and their national counterparts in 
the NARS produce as outputs of their research (tech 
adoption arrow). Close collaboration and feedback 

Figure 1. Linkages and alignment in the CGIAR System
	 Frame conditions reflecting natural, socioeconomic and political factors
	 (changing over time and subject to such shocks as conflicts and natural disasters)
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between adopters of the research results, on the one 
hand, and the CGIAR and NARS research centers, on 
the other, can improve the adoption of innovations 
(dotted collaboration/feedback link). As indicated by 
the two-way arrow between CGIAR Centers and 
NARS, close collaboration and alignment linking them 
is essential for the development of relevant technical 
and institutional innovations. 

While the early focus of the CGIAR System was on 
technical improvements and innovations, especially in 
crop production, policy research has gained considerably 
in importance over time. As a consequence, policy 
recommendations are an important research output of 
the CGIAR System and its national counterparts. The 
focus on policy acknowledges that the adoption of 
technical and institutional innovation depends on a 
supportive policy environment (as indicated by the 
support arrow). Policy recommendations can contribute 
to achieving the CGIAR mission only if they are adopted 
by policymakers, as indicated by the arrow from them 
to policy recommendations. Close feedback between 
policymakers, on the one hand, and NARS and the 
CGIAR, on the other (see feedback link), improves the 
development of policy recommendations that are likely 
to be adopted. Members and other donors can support 
the adoption of policies that support the CGIAR mission 
through their general policy dialogue and support. 
According to the Paris Declaration, donors should 
align these activities with country-owned programs, as 
the double-pointed arrow suggests. The success of the 
CGIAR System also depends on the alignment of the 
support that policymakers provide to their own NARS 
(arrow). Finally, for the achievement of the CGIAR 
mission, the various players must respond to 
socioeconomic and political frame conditions, which 
change over time (long box at the bottom). 

The framework is used in this paper to discuss several 
examples of success and failure in the CGIAR System 
in pursuit of lessons that may inform good practice in 
future harmonization of international programs. 
Section 2 presents cases of successful implementation 
at the country level:
	 1.	 The case of the Kenya Smallholder Dairy 

Research and Development Project is presented 
as an example of the combination of (a) strong 
coordination between a CGIAR Center 

(International Livestock Research Institute, or 
ILRI) and a NARS center (Kenya Agricultural 
Research Institute, or KARI) (double-pointed 
cooperation/alignment arrow), (b) strong 
collaboration between the research institutions 
and diverse research users, including farmers 
and NGOs (dotted feedback link), (c) a 
supportive policy environment (support arrow), 
and (d) strong donor support to CGIAR Centers. 

	 2.	 Section 2 discusses examples of the role played 
in natural resource management by institutional 
innovations (as opposed to technical 
innovations) and associated policy 
recommendations for achieving the CGIAR 
mission. The cases presented feature the role of 
land tenure, property rights and collective 
action, and they illustrate the importance of 
feedback links between research institutions 
and policymakers (dotted link) as well as two-
way aligned support between donors and 
policymakers to address politically sensitive 
institutional issues. 

	 3.	 Focusing on risk management and rebuilding 
efforts, section 2 also highlights the role that 
the CGIAR can play in improving coping 
strategies for political crises and natural 
disasters. The case of the Green Revolution, a 
major research and development effort to 
prevent massive famine in Asia in the 1970s 
that also provided the impetus for founding the 
CGIAR, is discussed in this context. The Green 
Revolution case is characterized by a high level 
of adoption (tech adoption arrow) and strong 
support policies (support arrow), which were 
promoted more through dialogue between 
donors and policymakers (two-way alignment 
arrow) than through policy research outputs. 

	 4.	 Using the example of health, section 2 discusses 
the need for aligning agricultural programs with 
related international programs. This case 
documents the general need for donors and 
policymakers to align agricultural research 
programs with related programs and policies 
(alignment arrows from donors to Centers, 
between donors and policymakers, and from 
policymakers to NARS). 
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Section 3 views some opinions about the CGIAR and 
its linkages reported by informants in NARS, including 
some in policymaking bodies. The views are diverse in 
both the positive and the negative aspects of the 
range of links depicted in figure 1. 

Section 4 discusses problems of less-successful 
country implementation. Focusing on the agricultural 
development challenges of Africa, several weaknesses 
are identified: (1) unfavorable frame conditions such 
as human capital degradation, institutional decay, 
governance problems and the AIDS pandemic; (2) 
low investment by governments in their NARS 
(weakening the aligned support arrow from 
policymakers to NARS); (3) supply-driven technical 
and institutional innovation that does not meet the 
needs of smallholders (weak feedback linkages from 
adopters to CGIAR Centers and NARS); (4) lack of 
political support for agricultural development (weak 
support arrow); and (e) coordination problems among 
the CGIAR Centers themselves. 

Section 5 pulls together the major lessons distilled in 
earlier sections. Finally conclusions are briefly drawn 
in section 6. 

2. Successful CGIAR implementation at 
the country level

It may seem natural to begin this section by recounting 
the Green Revolution and the many roles played in it 
by the CGIAR and its predecessors. But, for novelty, 
we turn initially to Kenya, which is both a Member of 
the Group and hosts several Centers, including the 
global headquarters of ILRI and the World Agroforestry 
Centre (ICRAF), and enjoys close programmatic 
engagement with all the CGIAR Centers on a 
multitude of important research themes. It is therefore 
difficult and largely arbitrary to choose one theme in 
just this one country as an initial illustration of 
implementation under this heading, but we hope that 
the choice will bring out lessons of interest. 

2.1. Applied research in action: A livestock case  
in point

The Kenya Smallholder Dairy Research and 
Development Project (SDP) provides an illustration of 
a seemingly successful intersection of international 
and national programs — one that is perhaps more 
like the White Revolution that made India the world’s 
largest milk producer, than that country’s earlier 
Green Revolution. A short summary is available in 
Anonymous (2005). 

ILRI (and one of its predecessor CGIAR Centers, the 
International Livestock Center for Africa) has long 
had a significant commitment to smallholder dairy 
research and development in East Africa, with much 
of the research in Kenya but also occurring in 
Ethiopia, Uganda and Tanzania. These activities are 
among ILRI’s best-known research ventures. Other 
project work building on this experience has been 
carried out in Ghana, Sri Lanka, India and Pakistan. 
The centerpiece of ILRI’s dairy work has 
unquestionably been the SDP. It was financed by the 
United Kingdom’s Department for International 
Development (DFID), and its execution was shared 
among the Kenyan Ministry of Livestock and Fisheries 
Development (MoLFD), KARI (an institution long 
supported in its development by World Bank 
operations, as described in annex 1) and ILRI’s Theme 
2 division Enabling Innovations. 
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SDP was an integrated research-and-development 
initiative whose aim was to support the sustainable 
development of the smallholder dairy sector in Kenya. 
Its goal was to contribute to the sustainable livelihoods 
of many poor people by improving access by dairy 
farmers to technologies, advice and information.  
The project has worked toward improving the 
operational environment of smallholder farmers in 
selected areas and, where appropriate, undertaking 
dissemination. The project was led by MoLFD and 
jointly implemented by KARI and ILRI. The three 
organizations work closely with many collaborators, 
including government and regulatory bodies, the 
private sector and civil society organizations. 

By combining the research capacity of KARI and ILRI 
with the experience and networks of MoLFD, SDP has 
provided since 1997 high-quality and wide-ranging 
research information to support smallholder dairy 
farmers, market agents, stakeholders and 
policymakers. This large collaborative activity over 
some 7 years enabled ILRI to help to build substantial 
research capacity at KARI and allowed ILRI researchers 
to be involved in action-oriented research-for-
development activities, in addition to the institute’s 
more usual policy research outputs. It also propelled 
some of them into active policy dialogue in the 
Kenyan press and with NGOs regarding appropriately 
pro-poor dairy policies. In addition, the project 
contributed to the smallholder dairy sector by 
providing a more conducive policy environment and 
improved availability of support services and 
technology options for smallholder farmers in Kenya. 

In May 2004, actively involved ILRI researchers, in 
collaboration with KARI and the NGO community of 
Kenya, organized a major policy forum on smallholder 
dairy issues in Kenya, which was attended by leading 
policymakers and representatives of the private and 
parastatal sectors, civil society, and the press. This 
forum and the research and development activities 
underlying it have clearly steered dairy policy in Kenya 
into a more pro-poor stance. This assertion of impact 
has now been supported by a recent Overseas 
Development Institute (ODI) study (Leksmono et al. 
2006), and further impact evaluation was underway 
in 2006. At the end of 2004, DFID funded the Kenyan 
NGO Strengthening Informal Training and Enterprise 

to work with the Kenya Dairy Board in a project that 
will scale up the use of smallholder technology 
developed by ILRI. The project’s objective is to address 
inefficiencies in the milk-marketing chain in Kenya. 
Researchers will contribute to components of the 
project, including the development and monitoring of 
a pilot scheme for training and certifying small-scale 
or informal milk traders. They will document the 
project’s results with a view to sharing lessons learned 
and improving the scheme. 

A concerted effort is being made to distil the lessons 
learned from the SDP. In addition to technical papers, 
a series of briefs has been developed for more general 
distribution, and seven collaborative papers first 
authored by Kenyan collaborators on the project and 
supported by ILRI staff were recently submitted to 
KARI’s annual forum on science and technology. These 
outputs will be the building blocks for drawing 
international public goods from the Kenyan experience 
in a major impact report, which will involve 
collaborating with FAO in drawing comparative lessons 
for dairy development between East Africa and South 
Asia (e.g., in the Bangladesh country program, aspects 
of which are described by Jabbar et al. 2005). 

Important for success of what is essentially a country 
program in Kenya is the strength and diversity of the 
partnerships crafted. Besides diverse Kenyan farm 
communities, DFID and the implementing research 
centers (nationally KARI and internationally ILRI), the 
partners included a CGIAR Cosponsor (FAO), another 
CGIAR Center (ICRAF), a private sector firm (Land O’ 
Lakes), national academic and policy institutions 
(University of Nairobi and Institute of Policy Analysis 
and Research), two other Kenyan public bodies 
(Kenya Dairy Board and Kenya Bureau of Standards) 
and several NGOs, including the Intermediate 
Technology Development Group, Agriculture Research 
Foundation and ActionAid Kenya. Much information 
on this project is available from the partners, most 
conveniently at www.smallholderdairy.org.

Important for success of what is 
essentially a country program in 
Kenya is the strength and diversity 
of the partnerships crafted.
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This Kenyan story is just one of many that could be 
told of CGIAR programs functioning well in fostering 
national agricultural and economic development in 
the country. The lessons appear to be several:
n	 Having an insightfully imaginative donor 

committed to a strong development idea is a 
necessary but not sufficient condition for success.

n	 Joint implementation by a CGIAR Center with a 
capable national research partner (in this case, 
KARI) clearly underpins success, though not all 
developing countries are as fortunate as Kenya 
in this regard.

n	 Engaging a range of government, private and 
NGO partners in the country R&D enterprise 
helps set the conditions (perhaps both 
necessary and sufficient) for success. 

2.2. Expanding the research agenda: Integrated 
natural resource management

For further illustrations of successful implementation in 
this section, we look to other nontraditional areas of 
research that emerged after the CGIAR’s deliberate 
expansion into natural resource management (NRM) 
issues in 1989. Of course, even the original Centers had 
grappled with various NRM problems from the outset, 
in particular soil and water management to support the 
modern cultivars of rice and wheat that were the bases 
of the Green Revolution, and tropical soil management 
matters tackled in the early work of the International 
Institute of Tropical Agriculture (IITA) in Nigeria or of the 
International Center for Tropical Agriculture (CIAT by its 
Spanish acronym) in Colombia. But the new resource-
oriented Centers permitted important new dimensions 
of CGIAR work with country programs, the broad 
scope of which is indicated for all developing regions in 
a collection assembled by Lee and Barrett (2001). A 
CGIAR perspective on some of the work of eight 
Centers is available in Harwood and Kassam (2003). 

Examples of successful research work of relevance in 
Africa and beyond are conveniently compiled in book 
format by Barrett, Place and Aboud (2002), and they 
illustrate many dimensions of applied research on 
resource management problems in Ethiopia, Kenya, 
Mali, Nigeria, Rwanda, Tanzania and Zambia, for 
example. These lead to wider insights that amount to 

international public goods applicable in other parts of 
the continent. The case studies underpin the 
importance of improved NRM practices in intensifying 
agricultural production but also the challenges 
involved in what largely amounts to private investment 
decisions by millions of poor farmers. Lessons from 
such research confirm the fundamental importance 
of incentives, information, inputs and institutions to 
support the needed investments. International 
programs can help generate and share information, 
and, through research-based insights, strengthen 
policies and institutions, as is illustrated in country 
program work by the International Food Policy 
Research Institute (IFPRI) in Ethiopia and other 
countries, as reported in Pender, Place and Ehui (2006). 
However, NRM, ideally supported by international 
assistance, will be critical in setting appropriate 
incentives and providing access to the needed inputs. 
In terms of figure 1, these lessons illustrate the 
interplay of elements in the center of the figure. 

One set of findings from the diverse country 
perspectives in NRM research relate to the nature of 
tenure of resource users (notably set out by Meinzen-
Dick et al. 2002). This work grew out of a CGIAR 
Systemwide Program, Collective Action and Property 
Rights, managed by the Environment and Production 
Technology Division of IFPRI. Such Systemwide 

International programs can help 
generate and share information, 
and, through research-based 
insights, improve policies and 
institutions. However, natural 
resource management, ideally 
supported by international 
assistance, will be critical in 
setting appropriate incentives 
and providing access to the 
needed inputs.
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Programs provide excellent examples of how the 
disparate elements of an international program, the 
Centers and their diverse divisions can come together 
to work with country partners on significant problems 
that transcend the mandates of individual Centers. 

The degradation of natural resources is a global 
problem that threatens the livelihoods of millions of 
poor people, and one that may be even more 
threatening under climate change, especially in Africa 
(e.g., ILRI and others 2006). Innovation by research 
centers in international programs such as the CGIAR, 
development organizations of diverse types, and 
farmers themselves has produced many promising 
technologies and practices for making agriculture and 
natural resource management more sustainable. Most 
of these technologies, however, require investment by 
farmers, both individually on their own farms and 
collectively by groups or communities. The book 
Innovation in natural resource management: The role 
of property rights and collective action in developing 
countries (Meinzen-Dick et al. 2002) examines the 
factors that affect whether and how farmers apply 
sustainable agricultural technologies and natural 
resource management practices, giving special 
attention to the role of property rights and collective 
action. The volume shows how property rights 
influence incentives to adopt innovations that have 
long time horizons, and how collective action is 

necessary for technologies or practices that operate on 
a scale above the individual farm. It discusses how the 
concepts of tenure security and technology adoption 
can be put into practice in empirical studies that are 
relevant to policymakers and practitioners. Case studies 
from Africa, Asia and Latin America show the complex 
ways in which these institutions affect the adoption of 
a wide range of practices, from agroforestry techniques 
to rangeland management, and from livestock feeding 
practices to integrated pest management. 

Although the effects of property rights on agricultural 
investment have long been debated, the evidence 
remains fragmented, owing in part to the poorly 
understood complexities of the rights of individuals 
and groups to land, water and trees. Understanding 
the links between property rights and innovation 
requires looking beyond ownership as defined by 
government title. For private, common or public 
property, there can be many different bundles of 
rights to use or manage the resource, or to transfer 
user or manager rights to others. The household level 
may not always be the relevant one for examining 
property rights; in Malawi, different rights held by 
men and women affect incentives for forestry and 
agroforestry, while in Syria, the rights of tribal 
communities play key roles in rangeland management. 

Tenure security, the extent of people’s rights and how 
confident they are that their rights will be respected 
over time affect people’s long-term investments in 
technologies for managing their resources. The case 
studies in Innovation in natural resource management 
describe different tenure systems and examine their 
effects on investment and productivity. Evidence 
shows how tenure arrangements can be shaped by 
market forces (as in cattle-feed access in coastal 
Kenya) and proximity to urban areas (as in land-
inheritance patterns in Malawi). 

Because tenure systems are dynamic, they usually 
respond to population and commercialization forces 
to accommodate new technology that is beneficial to 
the community. Not all members of the community 
will benefit equally. Where men of certain groups 
have primary rights, women and tenants who have 
weaker, derived rights may not benefit as much and 
may have different incentives. Tenure implications may 

Systemwide Programs provide 
excellent examples of how the 

disparate elements of an 
international program, the 

Centers and their diverse 
divisions can come together to 
work with country partners on 

significant problems that 
transcend the mandates of 

individual Centers.
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also be embedded in the technology itself and this 
situation may actually deter new investment. Finally, 
government intervention in tenure policy may affect 
tenure security positively or negatively. Property rights 
do not derive from state law alone; customary law 
and even local norms may be even more important. 
But if local institutions erode, customary property 
rights may also weaken. Indeed, cases from Haiti and 
Syria argue that state regulations formalizing tenure 
have reduced tenure security by weakening the social 
institutions that underpinned customary systems of 
property rights, without replacing them with effective 
state institutions. In Ethiopia, state institutions were 
effective but only in enforcing policies that restricted 
individual and community rights. 

Many NRM practices cannot be effective if adopted by 
a single farmer but require coordination across farm 
clusters or larger communities. The cases of ant control 
in Colombia and cattle treatment to control tsetse fly 
in Ethiopia demonstrated the need for collective action 
in pest management, as well as some of the practical 
difficulties of getting people to work together, even 
where the common good is clear. Crop-livestock 
conflicts in Sri Lanka show that achieving balanced 
NRM is even harder where different user groups are 
highly fragmented and have conflicting interests. 

As for property rights, collective action is dynamic, 
changing in response to internal and external forces 
including policies, projects and the availability of 
innovations. In Syria, for example, some customary 
tribal institutions continue to regulate rangelands 
effectively while others have atrophied. In Kenya, the 
availability of new technologies for intensifying cattle 
feeding has led to innovative farmer participation in the 
institutions governing fodder access, as well as in the 
application of the technologies themselves. The results 
of participatory research on ant control in Colombia 
and tsetse control in Ethiopia were shaped by collective 
action that depended upon the existing cohesiveness 
of the communities and were limited by the practical 
difficulties and transaction costs of cooperating. On the 
other hand, a study from Honduras found that, 
although external government organizations stimulate 
individual farmers to adopt conservation practices, they 
appear to displace local collective action for NRM. The 
importance of collective action goes beyond the 

adoption of particular agricultural technologies. Policies 
devolving the management of irrigation systems, 
forests, fisheries and watershed resources from the 
state to user groups assume that local communities will 
act together to control resource use. If cooperation 
does not materialize, devolution will not bring 
sustainable management. Factors that can limit 
cooperation include ethnic heterogeneity, power 
differences, the distance between farms or from farms 
to markets, and rapid population growth or other 
demographic changes. Special attention may be 
required under these conditions. 

Simplistic policy prescriptions that call for award of title 
as a way to stimulate investment can be misleading, 
because tenure security derives from more than just 
statutory title, and factors other than tenure security 
influence investment. Development practitioners 
increasingly recognize the need for collective action for 
the successful adoption of many technologies and 
NRM practices, but sustained local involvement 
requires more than just establishing organizations on 

Synergies among an 
international program’s 
different elements can be 
exploited, through flexible 
administrative and networking 
arrangements and suitable 
donor support, to work 
effectively with relevant 
authorities in partner-country 
programs. This is true even 
when the subject matter is 
inherently delicate from a 
national political perspective, 
Such is the case of land tenure.
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paper. Promoting sustainable NRM requires an 
understanding of the interaction between local and 
external institutions and must build on local strengths. 
The Meinzen-Dick et al. (2002) volume provides both 
methodological tools and empirical findings to show 
how such an understanding can be developed and 
how it can serve as the basis for the adoption of 
sustainable resource management technologies to 
improve productivity, equity and the environment. 

The general lesson in this illustration of one important 
(and potentially sensitive) theme pursued through an 
international program is that synergies among its 
different elements (in this case of the complex CGIAR 
System) can be exploited, through flexible administrative 
and networking arrangements and suitable donor 
support, to work effectively with relevant authorities in 
partner-country programs. This is true even when the 
subject matter is inherently delicate from a national 
political perspective. Such is the case of land tenure. 

Many other NRM stories could be told, given the 
1989 expansion of the CGIAR mandate to a larger 
environmental agenda. But for brevity, one example is 
chosen here because it is illustrative of novel 
institutional responses by an international program. 
The CGIAR Challenge Program on Water and Food 
(CPWF) is an example of the CGIAR System taking on 
the global water issue from a research perspective 
with a novel institutional innovation. A Challenge 
Program brings partners from many public and private 
entities together in the international program to work 
on major challenges. Water scarcity is indeed one of 
the most pressing issues facing humanity today (e.g., 
Rosegrant, Cai and Cline 2002 and World Bank 2005 
and 2006), so it is a good candidate for such a 
program. The provision of sufficient water is necessary 
for safeguarding human health and reducing poverty. 
However, water quality and availability are highly 
variable around the world. Typically, the most extreme 
shortages are experienced by those least able to  
cope with them: some of the most impoverished 
inhabitants of developing countries. 

In developing countries, agriculture consumes 
70–90% of diverted water. To meet the needs of a 
growing population, more food must be produced 
using less water. CPWF is an international, multi-

institutional research initiative with a strong emphasis 
on North-South and South-South partnerships, as 
described on the CGIAR website. The initiative brings 
together research scientists, development specialists 
and river basin communities in Africa, Asia and Latin 
America to create and disseminate international 
public goods that improve the productivity of water 
in river basins in ways that are pro-poor, gender 
equitable and environmentally sustainable. 

CPWF practices research for development. Ongoing 
research work exemplifies this emphasis and illustrates 
the Challenge Program’s mix of site-specificity, scaling 
up to the basin level, and the production of 
international public goods. Thus, CPWF funds and 
conducts research that is a mixture of basic, applied and 
adaptive research linked to the dissemination of results. 

This Challenge Program is working towards achieving
n	 food security for all at the household level;
n	 poverty alleviation through increased sustainable 

livelihoods in rural and periurban areas;
n	 improved health through better nutrition, lower 

agriculture-related pollution and reduced water-
related diseases; and 

n	 environmental security through improved water 
quality and the maintenance of water-related 
ecosystems and biodiversity. 

The lesson in the present context is that an important 
part of the flexible responsiveness to country needs is 
the capacity of an international program to invent 
new institutional arrangements that bring together a 
wide range of stakeholders, including private 
companies and NGOs, and to work with country 
programs across political boundaries as necessary 
(when dealing with whole river basins in this case) to 
tackle problems of both national and wider 
significance, even global significance. 

Similar considerations apply to CGIAR work — and 
especially that of the Center for International Forestry 
Research (CIFOR) — on politically sensitive resource 
issues, such as the management of tropical forests 
(e.g., in Brazil and Indonesia), where it aligns not only 
with country programs but also with those of other 
donor and/or World Bank programs such as the 
Program on Forests. 
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An important part of the flexible 
responsiveness to country needs is 

the capacity to invent new 
institutional arrangements that 
bring together a wide range of 
stakeholders, including private 

companies and NGOs, and to work 
with country programs across 

political boundaries as necessary to 
tackle problems of both national 

and wider significance, even global 
significance. Similar considerations 
apply to CGIAR work on politically 

sensitive resource issues, such as 
the management of tropical forests. 

2.3. International program participation in risk 
management and rebuilding 

A sad reality is that many country programs are 
bedeviled by conflicts and natural disasters of many 
kinds, which often prove devastating to the public 
institutions that are vital to sustaining agricultural 
productivity and supporting the livelihoods of much 
of the population in largely agrarian countries. For 
countries coming out of conflict or recovering from 
disasters, the CGIAR Centers have offered 
tremendous assistance in recovery and rebuilding 
work. In these cases, what matters is not so much 
aligning international programs with country 
programs but reestablishing the latter. Over the past 
3 decades, CGIAR Centers have made major 
contributions to rebuilding agriculture in at least 47 
developing countries affected by conflicts and natural 
disasters across Africa, Asia and Latin America.  
Much of this experience has been informatively 
documented by Varma and Winslow (2005), from 

which are drawn the following descriptions of the 
CGIAR providing key assistance in downside risk 
management in country development work. 

Based on case studies in 31 countries involving 12 
CGIAR Centers, the authors describe major Center 
contributions and lessons learned in five key areas:  
(1) alleviating hunger by rebuilding seed and food 
systems, (2) safeguarding and restoring agro-
biodiversity, (3) rebuilding human and institutional 
capacities, (4) reducing future vulnerability to similar 
crises, and (5) making relief aid more effective and 
efficient. They highlight how the work of the CGIAR 
addresses many of the root causes of conflicts and 
disasters, in addition to providing immediate relief by 
having its Centers work together with a diverse group 
of partners, including donors and relief and 
development agencies, and by building bridges linking 
the various partners for implementing long-term work 
plans. The cases studied include the following: 
n	 Cambodia-IRRI-Australia Project (CIAP, 

1988–2001), which helped restore rice production 
in Cambodia following the overthrow of the 
Khmer Rouge, managed by the International Rice 
Research Institute (IRRI) with support from the 
Australian Agency for International Development 
(AusAID), Canadian International Development 
Agency (CIDA) and Deutsche Gesellschaft für 
Technische Zusammenarbeit (GTZ); 

n	 Seeds of Hope to rebuild Rwanda after the 
genocide and civil war of 1994–96, with CIAT 
convening and including the International 
Maize and Wheat Improvement Center 
(CIMMYT by its Spanish acronym), International 
Potato Center (CIP by its Spanish acronym), 
ICRAF, International Crops Research Institute for 
the Semi-Arid Tropics (ICRISAT), IITA, ILRI and 
International Plant Genetic Resources Institute 
(IPGRI, since renamed Bioversity International) 
through support from DFID, Swiss Agency for 
Development and Cooperation, United States 
Agency for International Development (USAID), 
Canada’s International Development Research 
Centre (IDRC), AusAID and World Vision; 

n	 Seeds of Freedom (mid-1990s) following 
Angola’s civil war, with ICRISAT convening and 
including CIAT, CIP, CIMMYT and IITA through 
USAID support; 
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n	 restoring sweet potato production after the 
1997–98 El Niño crisis in Peru, managed by CIP 
with Peru’s National Institute for Agrarian Research; 

n	 Seeds of Hope II, in the wake of Hurricane 
Mitch’s devastation of Honduras and Nicaragua 
in late 1998, with CIAT, CIMMYT, CIP and IPGRI 
through support from CIDA and USAID; 

n	 developing sustainable small-scale coastal 
enterprises following the Solomon Islands’ ethnic 
conflict and insurgency in 1998, to reduce 
unemployment and poverty, managed by 
WorldFish through support from the Australian 
Centre for International Agricultural Research 
(ACIAR), CIDA, European Union, New Zealand 
Agency for International Development, and 
Overseas Fishery Cooperation Foundation of Japan; 

n	 rebuilding dryland agriculture in post-
independence, post-war Eritrea, managed since 
1998 by the International Center for Agricultural 
Research in the Dry Areas (ICARDA) and ICRISAT 
through support from Denmark and IFAD; 

n	 restoring sorghum and millet seed systems  
in Somalia, Sudan and Uganda in the late 
1990s, managed by ICRISAT through ODI and 
USAID support; 

n	 introducing true potato seed technology to 
North Korea in 1999 to combat famine, 
managed by CIP through USAID support; 

n	 Seeds of Life, launched in 2000 following East 
Timor’s long independence struggle and civil 
war, with ACIAR supporting and convening, and 
including CIAT, CIMMYT, CIP, ICRISAT and IRRI; 

n	 restoring seed and root crop systems in the 
Limpopo River basin after massive floods in 
Southern Africa caused by Cyclone Eline, 
managed by ICRISAT and IITA through USAID 
support since 2000; 

n	 combating cassava mosaic virus, which spread 
during the chaos of the revolution in Zaire,  
now Democratic Republic of Congo (DR 
Congo), managed by IITA through USAID 
support since 2000; 

n	 promoting sweet potato to help Cuba recover 
from Hurricane Michelle and reduce 
vulnerability to future hurricanes, managed by 
CIP since 2001; 

n	 Seeds for Life, restoring lost rice seed and 
germplasm following the Ivory Coast 

insurgency, managed by Africa Rice Center 
(WARDA) in 2003, with support from CIDA, and 
building on earlier restoration initiatives there 
and in Burundi, DR Congo, Liberia, 
Mozambique, Rwanda and Sierra Leone in 
1994–2002 through support from WARDA 
donors, particularly DFID; 

n	 battling refugee malnutrition caused by 
Uganda’s long-running insurgency through CIP’s 
Vitamin A for Africa partnership, since 2003 
through support from the German Federal 
Ministry for Economic Cooperation and 
Development, OPEC Fund, McKnight 
Foundation, Micronutrient Initiative, Senior 
Family Fund and USAID; 

n	 Future Harvest Consortium to Rebuild Agriculture 
in Afghanistan, with ICARDA convening and 
including Bioversity, CIAT, CIMMYT, CIP, ICRISAT, 
IFPRI, ILRI, and International Water Management 
Institute (IWMI) through support from USAID and 
IDRC; and 

n	 assisting Iraq and Palestine to build strong 
research systems and conserve agro-biodiversity, 
managed by Bioversity and ICARDA through the 
Global Environment Facility, UNDP, United 
Nations Economic and Social Commission for 
Western Asia and USAID support. 

Restoring the capacity of national institutions to 
conduct agricultural research is vital for sustainable 
recovery. An early example was the assistance 
rendered by IRRI to Bangladesh’s early rice research, 
including the complete rebuilding of its rice genebank 
lost during the troubled separation from West 
Pakistan (Pray and Anderson 1985). Such work has 
been a traditional strength of the CGIAR Centers, 
and Centers have applied it vigorously in all the crises 
described. Sometimes it has meant building a 
national system from the ground up, as in Cambodia 
and East Timor. In other, less dramatic but equally 
important cases, it has required decades of steady 
support to countries at risk provided through training, 
networking, joint project partnerships and technical 
assistance — such as in the Nile Valley and Red Sea 
countries of Egypt, Ethiopia, Sudan and Yemen, 
which have been helped by ICARDA since 1979 
through support from the European Union, Egypt, 
IDRC, IFAD and World Bank. 



The CGIAR Experience     23

Under intense time pressure to get food systems 
going again, the Centers built broad partnerships to 
accelerate the speed and impact of their work. In 
Rwanda, for example, they drew in regional network 
partners to help train new Rwandan staff to replace 
those killed or forced to flee. In Cambodia, CIAP 
worked closely with NGOs that took responsibility 
for many outreach functions until national 
researchers killed by the Khmer Rouge could be 
replaced and trained. 

CGIAR Centers found that restoring community bonds 
is an important part of the recovery process. As 
refugees returning to Rwanda were resettled in areas 
that were unfamiliar to them, ICRAF taught them how 
to use agroforestry to restore the fertility of the 
degraded lands they had been allocated. In the 
insurgency-plagued central hill area of Nepal, CIMMYT 
(through Swiss Agency for Development and 
Cooperation support) provided seed and training to 
reinforce farmer groups that collectively manage and 
sell maize, stabilizing their incomes and food security. 

Restarting the small-scale private sector is also crucial, 
especially restoring supplies of agricultural inputs and 
markets. In Honduras and Nicaragua, Seeds of Hope 
II fostered the emergence of small-scale private seed 
enterprises. Similarly, tree nursery microenterprises 
have been fostered in locations as diverse as 
Afghanistan, Palestine and Rwanda. Sustainable 
aquafarming of black pearl, giant clam, sea cucumber 
and coral, as well as ornamental fish and crustacean 
cultivation, are being encouraged by WorldFish in the 
Solomon Islands, where livelihoods from small-scale 
enterprises can alleviate the poverty that fuels ethnic 
conflict. It is human nature to think of disasters and 
conflicts as unique events, hoping they will never 
happen again, but the unfortunate reality is that they 
recur. How are CGIAR Centers helping aid agencies 
prepare for the inevitable? 

The drama that provided the impetus for creating the 
CGIAR — the race to prevent massive famine in Asia 
in the 1970s, which succeeded brilliantly through the 
Green Revolution — is a striking example of how 
preventative investments in research can pay off 
spectacularly. The same South Asian zone is currently 
the target of another forward-looking effort, the Rice-

Wheat Consortium for the Indo-Gangetic Plains, 
convened by CIMMYT and IRRI, engaging CIP, ICRISAT 
and IWMI, and made possible through support from 
ACIAR, Asian Development Bank, DFID, IFAD, Japan, 
Netherlands and USAID. It aims to forestall the next 
grain productivity plateau by finding more sustainable 
and productive ways to crop these areas, such as 
using precision farming and crop diversification. 

Disaster and conflict elevate the risk of malnutrition, 
since refugees inevitably face restricted food choices. 
CIP has sought to increase dietary vitamin A by 
introducing orange-fleshed sweet potato for refugees 
in Uganda. A CGIAR-wide effort on “biofortification” 
— breeding crops for high vitamin and mineral 
content — was recently launched as the HarvestPlus 
Challenge Program and is strongly supported by the 
Bill & Melinda Gates Foundation. This work will take 
time, but the benefits will be especially great for 
people suffering in the wake of catastrophes. 

Helping countries and regions with long-term 
strategic planning to reduce the likelihood and 
impact of crises is another important role the Centers 
have played. For example, through support from the 
Arab Fund for Economic and Social Development and 
IFAD, ICARDA and IFPRI have helped the West Asia 
and North Africa region by convening international 
conferences and research on drought preparedness, 
coping and recovery strategies. Investments that have 
been identified as having potentially high payoffs 
include establishing early-warning systems, 
institutions and systems for efficiently stocking and 
de-stocking animal herds in synchronization with 
drought cycles; policies such as drought insurance; 
livelihood diversification; and crop growth models to 
advise farmers on the best coping strategies. 

Another forward-looking type of Center assistance 
has been in building agricultural systems and 
institutions in particularly troubled areas, representing 
a particular alignment of special donor concerns, 
Center capacities and country needs. In addition to 
examples mentioned earlier, ICARDA, with support 
from the Asian Development Bank, GTZ, IFAD, USAID 
and World Bank, and in partnership with seven other 
CGIAR Centers (Bioversity, CIP, CIMMYT, ICRISAT, 
IFPRI and its International Service for National 
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Agricultural Research [ISNAR] program, ILRI and 
IWMI) is convening the Central Asia and the 
Caucasus Consortium to help these new nations 
chart the course ahead. The region is beset by a 
sobering array of challenges, including widespread 
poverty and environmental degradation, the need for 
transition into a new set of social systems and 
institutions, and the loss of support and infrastructure 
services formerly provided by the Soviet Union. A 
long-term effort is clearly required. 

Perhaps the most massive disaster-in-the-making is 
global warming. The CGIAR Centers have a key role 
to play in helping agriculture adapt to climate 
change. The degree and geographical distribution of 
impending climate change is still unclear, which 
makes preparing for it all the more difficult. 
Temperature and moisture changes will trigger 
fundamental, complex changes in ecosystems. To 
handle this uncertainty and complexity, CGIAR 
Centers and their partners are developing models to 
predict the outcomes of different possible scenarios, 
thereby helping aid agencies and nations envision 
the range of risks they face and the options they 
should consider. Thus, an international program 
focused on one global issue, such as the CGIAR on 
food production issues, depends on its inherent 
flexibility to adapt programmatic work to emerging 
global challenges, in this case climate change, as 
well as others noted in other sub-sections, such as 
health issues. 

As some areas grow drier, farmers will have to shift to 
more drought-tolerant varieties or crops. Several 
Centers are working hard on improving drought 
tolerance, and tangible progress is being made for 
this complex trait. CIMMYT and ICARDA, for 
example, are achieving significant gains in drought 
tolerance in new varieties of maize, wheat and barley 
that are spreading rapidly in Southern, East and 
North Africa, as well as in West Asia. 

As pests and diseases are sensitive to temperature 
and moisture changes, global warming may shift 
their distribution, exposing crops to new threats they 
were not bred to resist. For example, CIP research in 
the Cañete Valley of Peru found that temperature 
increases following the El Niño episode of 1997–98 
triggered a severe attack of late blight fungus and 
favored a more aggressive biotype of white fly, 
devastating the potato and sweet potato crops. 
Steady long-term support is needed for research on 
crop adaptation and breeding, integrated pest 
management, crop ecology and climate change to 
combat this threat. 

The CGIAR’s knowledge-based approach, or “smart 
aid,” makes relief assistance more efficient, effective 
and targeted. It helps aid agencies to achieve more 
relief per dollar, reach the truly poor and avoid such 
counterproductive outcomes such as the undermining 
of local mechanisms of resilience. The CIAP effort to 
rebuild Cambodia’s rice economy, for example, 
generated an internal rate of return of 32% per 
annum on the humanitarian investment, worth 
US$1.3 billion (Young et al. 2001). The entire CGIAR 
System’s cost of $7.1 billion in its first 3 decades from 
1971 to 2001 was vastly exceeded by an estimated 
$65 billion in selected (i.e., partial) benefits, many of 
which were in relation to preventing food insecurity 
crises (Raitzer 2003). Clearly, smart aid pays. 

In addition to providing relief from disasters and 
conflicts when they occur, it is important to address 
their root causes for the longer term, and indeed to 
be proactive in conflict avoidance (e.g., Messer and 
Cohen 2004). Poverty breeds desperation, which can 
cause some of the poor to resort to violence. Poverty 
also prevents investments in structures and systems 
that could help protect people from such disasters as 

An international program 
focused on one global issue, 

such as the CGIAR on food 
production issues, depends on 
its inherent flexibility to adapt 

programmatic work to 
emerging global challenges.
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Steady, long-term support to 
agricultural research contributes 
significantly to poverty 
reduction and to reducing 
human suffering from conflicts 
and natural disasters. But for 
the latter, it is important that 
CGIAR Center alignment with 
aid agencies be continuous and 
organic, not formed in haste 
only after emergencies occur.

storms, droughts and earthquakes. Most of the rural 
poor are involved in agriculture, which is illustrated by 
post-conflict analysis of recovery in Mozambique,  
for example (Simler et al. 2003). A general lesson 
then is that steady, long-term support to agricultural 
research, such as that conducted by the CGIAR, 
contributes significantly to poverty reduction and, 
therefore, to reducing human suffering from conflicts 
and natural disasters (e.g., Adato and Meinzen-Dick 
2007). But for the latter, it is important that CGIAR 
Center alignment with aid agencies be continuous 
and organic, not formed in haste only after 
emergencies occur. Most post-conflict and post-
disaster work is necessarily done within the 
boundaries of the particular countries affected, so the 
obligation on relevant international programs is to 
manage the capacity to engage effectively as needed. 
Ongoing partnerships will help prepare for, mitigate 
and accelerate recovery from disasters and conflicts. 
Institutions such as those in the United Nations family, 
including the World Bank, and many donor agencies 
are now convinced that it is more cost-effective and 
humanitarian to invest in preventive steps to mitigate 
the effects of disasters and conflicts than to deal just 

with their aftermath. This represents a form of 
proactive alignment. Research is essential for devising 
preventive, coping and recovery solutions. The CGIAR 
System will continue to contribute to this vital 
endeavor (e.g., Messer and Cohen 2004). 
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2.4. Engagement with international health 
programs

Given the CGIAR’s original and central focus on food 
production to ensure nutrition, the Group has long 
been linked to human health. The nutritional side of 
health was central from the outset, although other 
aspects came somewhat later. Researchers at IRRI, 
including Vernon Ruttan and Prabhu Pingali, were 
among the first to recognize that other dimensions of 
health had key links to agriculture, most importantly 
occupational health issues, such as the dangers to 
agricultural workers posed by their misuse of 
pesticides. The research policy issues for the CGIAR of 
the day were well articulated by Antle (1994). Since 
then, much progress on pesticide-related issues has 
been achieved through FAO’s championing of 
integrated pest management, the World Bank’s 
articulation and enforcement of its safeguard policy 
on pesticides, and continued wide attention from 
CGIAR Centers in their country work. 

Most recently, IFPRI and several sister Centers have 
begun a new initiative on agriculture and health. Part 
of this initiative is to promote better coordination of 
health-related research among CGIAR Centers and 
various partners in the health sector. The linkages 
between agriculture and health are surely dynamic 
and complex, and working across sectors presents 
significant institutional challenges. A set of policy 
briefs, edited by Corinna Hawkes and Marie Ruel 
(2006), surveys a wide body of research conducted 
within and outside the CGIAR and lays out the 
historical context to the links between agriculture and 
health. The briefs deal with specific health conditions 
and agricultural systems and examine the challenges 
to linking agriculture and health in policy, providing 
valuable insights on the multiple, two-way linkages 
between agriculture and health. Their conceptual 
framework, presented in brief 1, is instructive of the 
complexity of the initiative and constitutes a useful 
step towards better future alignment. 

As editors Hawkes and Ruel note, the health and 
agricultural sectors are currently rather disjointed, 
with health considerations playing little part in the 
decisions farmers make about production, or that 
agricultural ministries make about policy. Likewise, 

the health sector often fails to reach out to the 
agricultural sector. The division undermines efforts to 
improve the livelihoods of agricultural producers and 
gives short shrift to agriculture’s role in solving many 
of the world’s most serious health problems. But the 
briefs they have assembled show that the linkages 
between agriculture and health present an 
opportunity for the two sectors to work together to 
find solutions to each other’s problems. 

There is real potential for effective agricultural 
interventions — backed up by good policy — to 
promote health, and for the health sector to take 
action leading to greater agricultural productivity and 
demand for agricultural outputs, thus building 
national and local capacity to promote good health. 
Just how this is to be done remains to be seen, 
involving as it does the need for closer alignment not 
only of international programs (e.g., CGIAR and 
several health programs) with country programs, but 
with each other as well. A good illustration of the 
way forward in such alignment is the example of the 
Regional Network on HIV/AIDS, Rural Livelihoods and 
Food Security (RENEWAL), which was launched in 
2001. Facilitated by IFPRI and with support from 
several donors, RENEWAL is a growing regional 
network of networks. Currently active in Kenya, 
Malawi, South Africa, Uganda and Zambia, RENEWAL 
comprises national networks of food and nutrition-
relevant organizations (public, private and 
nongovernmental) together with international 
partners in AIDS and public health, such as UNAIDS 
and the World Food Programme. RENEWAL aims to 
enhance understanding of the pernicious interactions 
between HIV/AIDS and food and nutrition security, 
and so facilitate a comprehensive response to these 
interactions. The core pillars are locally prioritized 
action research, capacity strengthening and policy 
communications (e.g., Gillespie and Kadiyala 2005). 

For the present purpose, the main lesson is that, for 
some major problems facing the developing world 
vertical alignment with country programs is 
important, but alignment among international 
programs can also be key to effective and efficient 
delivery and progress. 
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For some major problems facing 
the developing world, vertical 

alignment with country programs 
is important, but alignment 

among international programs 
can also be key to effective and 
efficient delivery and progress. 

2.5. The Green Revolution: Not to be forgotten

The advantage of having good research products to 
share with country partners, noted in the introduction 
as an obvious lesson, has clear implications for 
programming CGIAR System activities. But, naturally, 
it raises the question of what is good. The System is 
increasingly and quite explicitly committed to 
producing international public goods (IPGs) as a first 
screening of potentially good products. One current 
position on this topic, which is an active theme of 
analysis and discussion (e.g., Dalrymple 2006a and 
Ryan 2006), is described by the former chair of the 
CGIAR Science Council, the body that provides 
oversight of the direction of most Center work 
(ostensibly some 80%). In addressing the question of 
whether the CGIAR System should be focused only 
on producing IPGs, the chair expressed an affirmative 
view for two reasons: “First, research that produces 
private rather than public goods, i.e., goods that can 
be protected with exclusive property rights, are likely 
to be produced by the private sector. Second, 
research results of use to many countries may not 
generate enough benefits to any one country to 
warrant national research. Adding the benefits that 
several countries can obtain justifies international 
research. Identifying those areas of research that 
would remove the largest number of people from 
poverty but that would not be undertaken by the 
private sector or publicly funded national systems is 
the most important part of setting priorities within 
the CGIAR” (Pinstrup-Andersen 2005). 

In considering the uptake of Center products that are 
IPGs, it is perhaps instructive to go back to the deep 
history of the System and reflect on the uptake of 
what have been among the quintessential 
international agricultural research center (IARC) 
research products (Winkelmann 1994). The fledgling 
CGIAR had its largest early impact with the release of 
modern wheat and rice varieties in several countries, 
notably Mexico, India, Pakistan and Colombia, and 
later in many others — in short, the Green Revolution. 
This story of successful dialogue between governments 
(e.g., of India and its wise officials), foundation staff 
and key World Bank staff (including one of its advisers, 
Sir John Crawford) is told by many authors, most 
comprehensively by a former chair of the CGIAR and 
World Bank vice president for operations, Warren C. 
Baum (1986). Detailed analyses of the processes by 
which modern crop varieties are developed and 
spread, as well as their impact, are also available in 
book-length treatments by Johnson (1972), Shand 
(1973), Lipton with Longhurst (1989), Swaminathan 
(1993) and Evenson and Gollin (2003), in many 
periodical articles, including the cogent one by Hayami 
and Otsuka (1994), and, from a governance and other 
perspectives, in the World Development Report 2008: 
Agriculture for Development. 

In terms of Baum factor 12, crop varietal 
improvement has been the CGIAR’s predominant 
promising technology and has provided the 
confidence for the Group to move beyond this line of 
business into other promising themes such as NRM 
(especially of water, forest and fish resources, as 
illustrated above in 2.2), farm activities other than 
cropping (such as livestock and forage improvement 
and disease control, as illustrated in 2.1), soil 
management and related important areas such as 
genetic resource conservation, as well as better 
understanding of policy and institutional issues that 
impinge on agriculture around the world and are 
central to the structures depicted in figure 1. Some 
critics of the CGIAR today complain that it has 
strayed too far from its core comparative advantage 
of providing key IPGs in the quest for the “bigger pile 
of rice” (or wheat). Such contrary opinions have 
abounded since the 1989 expansion of the CGIAR 
agenda and will doubtless continue in some quarters. 
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Of course, even the Green Revolution, narrowly 
conceived, was not simply a matter of parachuting in 
some improved germplasm and letting nature take its 
course. Where the Green Revolution was successful, 
the international programs involved, such as the 
IARCs and the World Bank, had to link in with many 
different country-level programs, most notably the 
NARS, which were the core partners for combining 
new genetic material with reliable, locally adapted 
cultivars and testing the performance of the new 
materials for safe release to national farmers and 
consumers. As will be taken up below, not all NARS 
had ready capacity for such work — or have it even 
now — and international programs may have to 
address this shortcoming. 

Beyond adaptive and applied research are many other 
requirements for effectively spreading new and more 
productive cultivars. The timely provision of irrigation 
water and effective access to purchased inputs such 
as fertilizer are also critical and involve government 
departments not under the ministry of agriculture, as 
well as private companies that import or manufacture 
fertilizer and other required inputs. As Hazell and 
Ramasamy (1991, p 252) note regarding the case of 
getting modern rice moving in South India: “Local 

and state governments were committed to equitable 
agricultural development and acted to make credit 
and modern inputs available to small-scale farmers. 
They also invested heavily over the years in basic 
infrastructure, expanded the availability of transport 
and other key services, maintained a legal and 
institutional setting that encouraged the private 
sector, and supported small business through an array 
of direct assistance programs.” This surely constitutes 
a lesson on how countries best engage with 
international programs dealing with agricultural 
technology. With the economic multipliers at work, 
which the authors went on to estimate, both 
governments and affected communities benefited 
handsomely, and remarkably equitably, from the 
international program, even if the original gains from 
improved crop varieties were much more modest 
than the gains from the early materials introduced 
into northwest India and Pakistan. 

2.6. New green revolutions in the making 

After this big picture of the cereal products in South Asia 
it may be useful (especially to balance the discussion 
below in section 4) to consider more modest cases in the 
less successful arena of sub-Saharan Africa (SSA). Some 
such cases are considered in annex 1, especially in the 
East Africa section. The new case chosen here pertains 
to groundnuts (peanuts) from the ICRISAT Malawi 
program, whose benefits spilled over into Uganda. 

During the Green Revolution,  
local and state governments 
invested heavily in basic 
infrastructure, expanded the 
availability of transport and other 
key services, maintained a legal 
and institutional setting that 
encouraged the private sector, 
and supported small business 
through direct assistance.

Where the Green Revolution was 
successful, the international 

programs involved, such as the 
IARCs and the World Bank, had 

to link in with many different 
country-level programs, most 

notably the NARS, which were 
the core partners for combining 

new genetic material with reliable,  
locally adapted cultivars and 

testing the performance of the 
new materials for safe release to 
national farmers and consumers.
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Rural households in SSA depend heavily on agriculture, 
and peanuts are a principal source of digestible protein, 
cooking oil and vitamins in many African countries. 
Peanut productivity has a significant impact on the 
economic and nutritional well-being of a large segment 
of the population. Unfortunately, peanuts are affected 
by several diseases, the most common being groundnut 
rosette, a viral infection first reported in Tanzania in 
1907. Groundnut rosette has caused devastating losses 
to peanut production in Africa. The rosette epidemic in 
1994–95 in central Malawi and eastern Zambia 
destroyed the crop; groundnut area in Malawi fell from 
92,000 hectares (ha) in 1994–95 to 65,000 ha in 
1995–96, and losses in Zambia were estimated at US$5 
million in 1995-96. Overall losses due to rosette in Africa 
have been estimated at about $156 million per annum. 

Peanut varieties partly resistant to the rosette virus have 
been developed for Uganda, a country where most 
people earn less than $1 per day and rural poverty is 
pervasive. While peanuts are not as important in the 
diet in Uganda as they are in West Africa, they are 
important in certain areas, particularly in Eastern 
Province, the focus of a recent study (Moyo et al. 2007) 
drawn upon here. Research leading to a virus-resistant 
variety in Uganda may have significant economic 
benefits and, importantly, reduce poverty. The 
distribution of benefits from rosette-resistant peanut 
varieties may be biased toward the poor for several 
reasons. First, peanuts are produced in SSA mainly by 
small-scale farmers, most of whom are poor. 
Productivity gains may raise incomes among adopters, 
possibly lifting poor families above the poverty line. 
Second, peanut seeds are regularly purchased even by 
poor farmers, since stored seed becomes unproductive 
over time. The need to purchase virus-resistant seed 
may not represent a significant barrier to adoption if 
the production cost per unit of output for resistant 
varieties is lower than for traditional varieties. Finally, 
peanuts are an important food in poorer households, 
allowing them to capture the benefit of price reductions 
that may occur as research induces supply shifts. 

The World Bank-supported Ugandan National 
Agricultural Research Organization had been 
conducting research on groundnut rosette virus for 
some time when, in May 2001, the Peanut 
Collaborative Research Support Program funded by 

USAID through the University of Georgia brought to 
Uganda the new virus-resistant variety developed by 
ICRISAT in Malawi. The largely ex ante analysis of 
benefits discussed here began by estimating net 
returns from this research for a 15-year period 
starting from its inception. 

The poverty gap and severity indices were found to fall 
following the spread of the new peanut variety. In the 
case of the open-economy model, with 100% adoption, 
the poverty severity index fell by 2%, representing a 
10.5% decline in poverty severity. Since the poverty gap 
and severity indices fall as adoption increases, a number 
of households rise closer to the poverty line, leaving less 
inequality among poor households. Both these factors 
highlight the poverty-reduction benefits of the new 
rosette-resistant peanut cultivar. 

Results indicated that sizable research benefits are 
generated by adopting rosette-resistant varieties. 
Assuming an open economy, these benefits accrue to 
adopting farmers, and were estimated to be from 
US$35.6 to $62.0 million over 15 years. Poverty indices 
show modest reductions, reflecting that these 
surpluses are distributed among a large number of 
peanut-producing households, many of whom are not 
extremely poor. As assumed adoption rates increase, 
poverty is further reduced, because the poor are 
generally slower to adopt new technologies than others. 

Links between donor programs 
and country programs can 
usefully play complementary 
roles to improve the 
effectiveness of programs such 
as the CGIAR. Links among 
country programs themselves 
can be useful, even across wide 
regions, with shared effort and 
spillover providing the rationale 
for sub-regional organizations in 
sub-Saharan Africa.
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The depth and severity indices also were found to fall 
with adoption, indicating that adoption raises more 
households closer to the poverty line and an escape 
from poverty. 

In searching for lessons concerning the alignment of 
international with country programs, we find several 
in this case. Links between donor programs (e.g., US 
collaborative research support programs) and country 
programs (e.g., in Malawi and Uganda) can usefully 
play complementary roles to improve the effectiveness 
of programs such as the CGIAR. Links among country 
programs themselves can be useful, even across wide 
regions, with shared effort and spillover providing the 
rationale for sub-regional organizations in SSA. Such 
links can be facilitated by an international program, in 
this case ICRISAT, that is attuned to the possibilities 
and actively engaged throughout the region. 

The general message from these varied experiences, 
reflecting Baum’s factor 12, is that it is good to have 
a sound technology rigorously tested under relevant 
agroecological conditions, resolutely adopted by all 
levels of government, supported vigorously by the 
donor community in country programs, and featuring 
clear benefits widely regarded as useful, especially 
among the relevant farming communities. In short, 
good alignment works. 

2.7. Making the best use of scarce resources 

Important in any priority-setting endeavor is listening 
to country clients. This can be done at many fora, 
including those of the CGIAR with the active 
participation of developing country Members. 
Throughout its history, the CGIAR has regularly 
struggled with the inadequacy of its budgetary 
resources. In the mid-1990s, there was a major effort 
to re-energize donor commitment to the cause, and 
the three System reviews undertaken in 1976, 1981 
and 1998, as well as the most recent meta-evaluation 
by the World Bank’s Operations Evaluation 
Department, have highlighted funding constraints, 
among others (Lele 2004). The Science Council’s recent 
setting of priorities, summarized in the introduction, is 
another manifestation of the continuing endeavor to 
make the most of the CGIAR’s resources, now totaling 
nearly half a billion dollars annually. 

But the same issues are faced by country programs with 
which the CGIAR must work, prompting various System 
endeavors to assist in this regard. One of the best 
initiatives was the enterprise at the International Service 
for National Agricultural Research (ISNAR, then an 
independent CGIAR Center but since subsumed into 
IFPRI) to produce a technical guide on how to allocate 
scarce human and financial resources for agricultural 
research with maximum economic and social efficiency. 
The products include a significant book, Science Under 
Scarcity (Alston, Norton and Pardey 1995), an 
unconventional CGIAR product concerned with the 
efficiency of scarce resource deployment in NARS, 
individually or in joint research as implemented in multi-
country arrangements such as the sub-regional 
organizations of SSA. The book sold out quickly and was 
reprinted in 1998 by CAB International, Wallingford. A 
related product is a software system called Dynamic 
Research Evaluation for Management (DREAM), which 
facilitates good practice in the analysis of research 
allocations at any designated level, allowing the capture 
of the all-important cross-border spillover effects. 
DREAM can be downloaded for free from the IFPRI 
website (www.ifpri.org/themes/grp01/dream/dream.htm) 
and has been acquired by some 200 users around the 
world. It was recently used (Omamo et al. 2007) to plan 
resource allocation for the Association for Strengthening 
Agricultural Research in Eastern and Central Africa, 
which is active in 10 East African countries. 
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Persistent underinvestment in 
agricultural research by the 
governments of developing 

countries, as well as by donors 
including the World Bank, has 
been instructively quantified.
Yet another initiative that began at ISNAR was an 
effort to describe the state of NARS in such 
quantitative terms as financial resources expended 
and human resources involved, using methods and 
measures that permit comparisons across national 
borders. An early version of this data compilation and 
related policy analysis was an ISNAR book (Pardey, 
Roseboom and Anderson 1991). With growing 
recognition of the strong IPG nature of such work,  
the initiative was taken up by the CGIAR System as 
the project Agricultural Science and Technology 
Indicators, managed through the new ISNAR program 
of IFPRI. It has yielded an ongoing supply of 
informative materials (e.g., Pardey and Beintema 
2001; Pardey et al. 2006; and Pardey, Alston and 
Piggott 2006) that help guide international program 
and country policymaking by donors and others. In 
particular, persistent underinvestment in agricultural 
research by the governments of developing countries, 
as well as by donors including the World Bank, has 
been instructively quantified. Progress in boosting 
investment has been slow except in a few special 
cases, such as Brazil. The World Bank advocated early 
on that agricultural research expenditure be 1–2%  
of agricultural gross domestic product, but for the 
developing world as a whole the figure has languished 
around 0.5% (Pardey, Alston and Piggott 2006). 

So, to lessons in this instance: all parties to an 
international program are naturally concerned about 
the efficient use of available resources, but methods 
to analyze efficiency issues, if good economics are to 
guide the processes, are not easy to master. As an 
international program reaching out to country 
programs, the CGIAR has provided cutting-edge 
methods and software to enable the ready application 
of such methods that are directly applicable to setting 
priorities in national systems. These are surely IPGs 

and certainly of interest to multilateral investors such 
as the World Bank and bilateral donors supporting 
investment in NARS and other providers of public 
goods in developing countries. 
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3. Views from CGIAR country partners 

An inherent complexity in CGIAR working relationships 
with its country partners derives from the sheer 
number of partners involved, even within a given 
country — a complexity doubtlessly facing other 
international programs. This considerably adds to the 
cost of broadly sampling opinion in country partners 
on the effectiveness of the international programs, 
which presumably is why it has seldom been done. 
One significant exception is the Impact Study of the 
CGIAR sponsored by Sweden and several other donor 
countries in the mid 1980s. In that study, some 25 
country studies were commissioned (along with various  
thematic studies) to capture this rather neglected point 
of view. Despite the passing of some 2 decades, these 
country studies, in the main prepared by nationals of 
the respective countries, are drawn upon here because 
of their continuing relevance and the absence of any 
comparable set of studies. A summary of the findings 
(Anderson, Herdt and Scobie 1988) is reported in 
annex 2, and the following remarks focus on lessons 
that remain particularly cogent. 

From the outset of the international agricultural 
research Centers, their work in improving agricultural 
production has been a collaborative effort carried out 
in conjunction with elements of what were often 
fledgling institutions of the NARS in developing 
countries. The collaboration was not always trouble-
free — none ever is. But, for the most part, whatever 
progress the Centers have helped to achieve has come 
through a process of give-and-take, negotiation and 
mutual learning with the diverse stakeholders involved. 

Political considerations have inevitably influenced 
progress in agricultural production in various 
developing countries. Agricultural technology and its 
value have sometimes not been to the fore, where 
governments have been unstable, where the chief 
goal in agriculture has been agrarian reform rather 
than production, or where the government has 
focused on other priorities. Many of the more senior 
research administrators in Bangladesh, for example, 
perceived their agricultural research thrust to be 
under active threat from the government. This was 
finally addressed in 2006 through a development 
policy loan to sort out the lingering institutional 

problems that have long confounded progress. 
Needless to say, a military government’s perceptions 
of priorities do not always give due attention to 
agricultural research, which usually claims only a 
rather small part of the country’s budget and, given 
its long-term nature, is subject to regular scrutiny as 
to its appropriateness vis-à-vis other issues of national 
development or defense. The Centers have an 
important role to play in maintaining the credibility of 
the research thrust in many countries, including 
Bangladesh. This may well prove eventually to be 
their most important input: namely, helping to 
protect the already strong national commitment to 
investing in technology progress. The lesson for 
international programs is that national political 
economy issues concerning investment in public 
goods supporting agricultural growth can be usefully 
informed and actively supported by effective 
engagement with international entities with strong 
reputations for delivering needed research products. 

Another lesson in the success of the collaborative 
endeavor often mentioned in country studies is the 
duration and sustenance of the connection between 
one or more Centers and a particular national system. 
In Indonesia and the Philippines, for example, where 
collaboration between IRRI and the national systems 
began in the mid 1960s, the spread of high-yielding 
rice varieties and the increases in rice production 
were remarkable. In Cameroon, on the other hand, 
where the national system did not begin to work 

National political economy issues 
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with any of the Centers until 1980, and in Burkina 
Faso, which began to create a NARS only in 1983, 
the benefits of collaboration were still slender at the 
time of the study. The general lesson, then, is that 
persistence in programmatic engagement helps in 
processes that intrinsically take time (e.g., typically 
nearly a decade to produce a new crop cultivar). 

Anecdotal evidence in the country studies suggests 
that another important factor in the success of 
collaborative endeavors is the willingness of the 
Centers to adjust their initial premises to the 
situations that actually emerge over time. The studies 
of Bangladesh, Chile, Colombia and Nigeria all offer 
evidence of the importance of flexibility, but the 
quotation from the report on Tanzania in annex 2 
provides a concrete illustration. Intercropping is a 
common practice of many subsistence farmers. It 
provides the farmer with a variety of returns from 
land and labor, often improves the efficiency with 
which scarce resources are used, and mitigates the 
risk inherent in depending on a single crop that is 
susceptible to environmental and economic 
fluctuations. Despite its merits, this form of 
agriculture was considered to be primitive, and most 
research work and consequent recommendations 
promoted monoculture. Farmers’ low adoption rates 
can thus be understood. It took some time for 
scientists to recognize and understand the constraints 
under which farmers work and to adjust their own 
research agenda appropriately. Nowadays, most 
Centers are heavily engaged in what has come to be 
known as participatory approaches to research; 
indeed the Science Council is currently undertaking a 
review of the impact of such work, which has a focal 
meeting point in the CGIAR Systemwide Program on 
Participatory Research and Gender Analysis for 
Technology Development and Institutional Innovation. 
Without prejudging the findings of that review, it 
seems likely that the general lesson may be that 
international programs that effectively listen to the 
ultimate clients are more likely than otherwise to be 
relevant and productive. 

Perhaps somewhat surprising in a survey of national 
perspectives described in annex 2 is the finding that, 
from the national point of view, the quality of 
collaboration is determined primarily by the 
capabilities of the national system of research and 
agricultural knowledge. That is, the stronger the 
national system, the more likely it is to be able to 
take advantage of collaboration with one or more of 
the Centers. It was found in many of the country 
studies that the chief obstacle to good collaboration 
was seen to be the weakness of the national system. 
Such weaknesses generally revolve around shortages 
of money and qualified people. The lesson for donors 
is that the effectiveness of a broad agricultural 
development effort depends on investment in both 
the international and country elements through 
international and national institutional capacity 
building. This aspect of underinvestment in national 
institutions was noted at the end of section 2 as an 
on-going challenge for investors and donors, both 
national and international (see also the situation in 
SSA as described in section 4). 
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Annex 2 reports many other findings that are relevant 
to better understanding how effectively international 
programs achieve country implementation, but for 
brevity only a few are noted here. One issue relates to 
the physical location of the key entities of the 
international program, under the title Center Location 
as a Factor in Effective Collaboration. Consideration 
of where to locate Center headquarters, for instance, 
has long been a carefully analyzed matter that 
naturally involves much diplomacy as well as technical 
assessment of such issues as distance from primary 
clients, accessibility via international transport 
systems, ease in crossing borders, cost-sharing of 
physical resources, how well local facilities represent 
the agroecologies of mandate areas, and so on. The 
placement of most CGIAR Centers in developing 
countries has been well conceived and planned, as 
evidenced by their endurance, with the notable 
exception of WARDA, which has been moved in 
response to civil unrest in West Africa. Perhaps the 
most controversial choice has been the placement of 
IFPRI in Washington, DC, which is not exactly a client 
country region, though it is home to several agencies 
active in development. In recent years, IFPRI has 
significantly decentralized its research staff to place 
them closer to country clients — and to be seen to 
do so. It now has offices in China, Costa Rica, India 
and several African countries, Ghana, Nigeria, 
Uganda and particularly Ethiopia, which hosts the 

headquarters of its new ISNAR program (until recently 
an independent CGIAR Center located in the 
Netherlands). The topic of relations between Centers 
and host countries is explicitly examined in the 
regular (usually 5-yearly) reviews of the Centers. 
Special arrangements usually exist for representing 
the host country in the Center’s governing Board of 
Trustees. The main lesson out of this diverse 
experience is that, as a key intersection between the 
international and the national, good host-center 
relationships are a critical requirement for the 
successful implementation of an international 
program, but, providing that the relationship is well 
planned and managed, much diversity in execution 
seems to function efficiently. 

Of the other issues raised in the country studies 
summarized in annex 2, several (such as the 
involvement of international programs in training, 
genetic resource conservation and policy research) are 
taken up in other chapters, so let this short set of 
extracts be closed with the mention of just one, 
relating to the scope of the agenda of the CGIAR. To 
quote from the conclusion of annex 2, The Realities 
of an Imperfect World: “Some [country] studies did 
report complaints about inadequate coverage of such 
things as oilseeds, vegetables, tree crops, and 
livestock research.” That criticism came before the 
expansion of the CGIAR into NRM research, such as 
research on water management by IMWI 
headquartered in Sri Lanka, on forest research by 
CIFOR headquartered in Indonesia, and on 
agroforestry research by ICRAF headquartered in 
Kenya and largely focused on managing soil 
nutrients. And it came before the current broadened 
crops agenda of Centers focused on crop 
improvement. It has been argued that longstanding 
private sector arrangements for, say, cotton research 
meant that there was no need for CGIAR attention to 
some crops and livestock, and this debate continues. 
Of those noted above, one controversial case is that 
of vegetables, whose transnational research entity, 
the World Vegetable Center, is not fully eligible to be 
a regional center admitted into the CGIAR in part 
because of its headquarters on the disputed island of 
Taiwan. But things do change in an organization as 
adaptable as the CGIAR; witness the attention to this 
field in the latest priorities expressed by the Science 
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Council. In the latest set of System Priorities (CGIAR 
Science Council Secretariat 2006, p 4), under  
priority area 3 on “reducing rural poverty through 
agricultural diversification and emerging 
opportunities for high-value commodities and 
products,” the first priority mentioned is ”increasing 
income from fruit and vegetables.”

Somewhat different considerations, mainly to do with 
the balance between agricultural research and 
industrial development, prevented the International 
Fertilizer Development Center (IFDC) headquartered 
in Alabama, USA, from entering the CGIAR. It could 
be said that the expansion of the CGIAR into NRM 
responded to several needs expressed by country 
partners, and to some expressed by Members, 
notwithstanding the exclusion of some candidate 
centers. To reiterate the main general lesson, a 
successful international program must be flexible and 
responsive to changing needs in its mandate setting. 

4. CGIAR in less-than-ideal country 
implementation 

Reporting on experiences other than successes is 
somewhat frustrating but important in the grand 
scheme of accountability, and it is appropriate for the 
study commissioners to call for its inclusion here. Not 
surprisingly, this theme has not been a major one in 
CGIAR reporting mechanisms, though there are quite 
a few cases documented in the external program and 
management reviews of each Center conducted 
every 5 years or so. 

4.1. Stagnation in sub-Saharan Africa

As there is no consolidated set of agreed failures, one 
large and significant one is posited for the present 
purpose, namely stagnant agricultural productivity in 
SSA, which has not advanced in line with needs in 
most of its nearly 50 countries. In other regions, yield 
and production performance tend to track each other 
closely. SSA, by contrast, has had occasionally strong 
production performance, but recently this has largely 
been accompanied by dismal yield growth. Cereal 
yields specifically, and value-added indexes more 
generally (figure 3), have fallen steadily region wide 
in SSA and now are significantly behind those in 
other developing regions. This is due both to yield 
stagnation in SSA and to rapid growth in cereal yields 
in regions that have successfully adopted Green 
Revolution and subsequent technologies on a large 
scale. As with everything in SSA, the situation is 
hardly uniform, and readers should recall the positive 
cases noted in section 2, as well as others 
documented, for example, in Haggblade (2004 and 
2006), a theme returned to later in this section. 

During the past 2 decades, the poor in Africa have 
doubled their number from 150 million to 300 
million, now accounting for more than 40% of the 
region’s population. About a third of the region’s 
population lives in countries affected by or emerging 
from conflict, so systemic problems abound, as noted 
in section 2.3. Although urbanization is advancing 
rapidly, agriculture still provides livelihoods for about 
60% of Africa’s active labor force, contributes 17% 
of its total gross domestic product and accounts for 
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40% of its foreign currency earnings. Agricultural 
failure means national failure and, sometimes, state 
failure. In turn, state failure and any sustained civil 
conflict inevitably cause severe damage to agriculture. 
In such tragic cases, alignment of global programs 
with national imperatives becomes exceedingly 
difficult and any sort of harmonization of donor and 
country efforts almost impossible, notwithstanding 
the efforts of agencies (e.g., World Bank 2002). The 
special roles for the CGIAR in post-conflict are 
discussed in section 2.3. 

What donors and development agencies should be 
doing about the African situation has long been of 
concern, with several intriguing possibilities viewed in 
Scoones, Devereux and Haddad (2005). There is 
extensive World Bank literature on the theme. One of 
those Bank pieces is by Lele (1991), who noted among 
her 600 pages of distilled wisdom: “African political 
elites have not fully recognized the fundamental 
importance of science and technology in modernizing 
smallholder growth. Furthermore, small-scale farmers’ 
interests are so poorly articulated (except in Kenya) 
that they have not influenced research priorities. 
Donor efforts, including those of the CGIAR, have 
been largely supply- rather than demand-driven, and 
they have not adequately reflected the constraints on 
small-scale farmers” (p 102). 

But blame by no means rests with donors or the CGIAR 
alone. The real killer of needed programs has been the 
uneven and usually insufficient attention paid to 
agriculture by African governments. This unsatisfactory 
state of affairs has been instructively documented by 
several critical observers, most forcefully in a sustained 
series of insightful commentaries by Eicher (1989, 
1990, 1992 and 1999) and most recently by Holmén 
(2006) and his fellow contributors with strong 
attention to African policymaking before, during and 
after the structural adjustment era. 
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Figure 3. Growth trends in the value of agricultural output per capita
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Today, a growing consensus is emerging on the key 
role that improved agricultural productivity must play. 
This is stated, for instance, in the commitment of the 
African Union and its many partners in the ambitions 
of the New Partnership for Africa’s Development 
(NEPAD) for the Comprehensive Africa Agriculture 
Development Programme (NEPAD 2003) and 
reasserted by the Commission for Africa (Commission 
for Africa 2005). So a broad political commitment 
exists to advance on the many fronts of urgently 
needed development in Africa. Other authorities 
recently making similar pronouncements include the 
InterAcademy Council (IAC 2004), International Food 
Policy Research Institute (IFPRI 2004), United Nations 
Millennium Project (2005), CGIAR Science Council 
(2005) and World Development Report 2008: 
Agriculture for Development. 

On the CGIAR’s perceived imperfections, Eicher (1994 
and 1999) focuses particularly on capacity building, a 
theme pursued by several Centers over the years but 
often with rather frustrating degrees of success, for 
example IFPRI’s efforts in agricultural policy capacity 
building in Malawi, as assessed by Ryan (1999). But 

Eicher’s canvas spreads wider than capacity-building 
issues in diagnosing lost opportunities of the CGIAR 
in the many links to country programs. It will come as 
no surprise that a responsive CGIAR has been, and is 
now, doing a lot to respond to such challenges as 
described by Eicher and others. He mentioned that 
over 40% of CGIAR resources have been devoted to 
SSA for most of the past 2 decades, which is surely a 
significant allocation of concern and effort on the 
part of the System (see also Gryseels and Anderson 
1991). Some Centers, in particular the ISNAR when it 
was a freestanding Center (e.g., Anderson et al. 
2004) devoted rather more than the Systemwide 
40% or so. All Centers have been quite active but 
not always in line with Eicher’s vision. Clearly, many 
factors are at play, as Eicher forcefully elaborates, 
especially in his papers cited above. The most 
important factors are country-level aspects of 
agricultural development programs, which naturally 
involve the programs of many bilateral donors as well 
as other members of the concerned development 
community such as the World Bank, which since 
2005 has its new Africa Action Plan. Criticizing any 
particular international program for failure in 
multifaceted, multi-partner development programs is 
intrinsically unfair; accordingly, any such criticism 
needs to be placed in a broader development 
context. Taken as a whole, the Eicher criticism is that, 
in most of SSA, the agricultural development effort 
has added up to too little, too short-term, too late, 
too dispersed and too accepting of insufficient 
national commitment by most countries in Africa. 
Many share the blame, including the World Bank 
(Cleaver 1994), most African national governments 
for their weak support for agriculture and, indeed, 
the World Bank and CGIAR together for their less-
than-ideal linkages, as noted by Petit (1994) and 
elaborated in the study summarized in annex 1. But, 
for the present purpose, the portion of blame to be 
assigned to the CGIAR is of concern. 

In terms of alignment features, the many CGIAR 
interventions in SSA that have been attempted 
seemingly without much if any effort at 
harmonization constitute something of an 
institutional failure. Some observers speak of about 
200 independent CGIAR interventions in Tanzania 
alone in recent years. Recent consultations around 
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this set of problems and recognized failures have 
been wide ranging, involving several taskforces, 
much country dialogue and regular discussion in the 
CGIAR and donor fora, indicating a strong resolve to 
deal with the unresolved challenges. 

The account above of the challenges facing the 
CGIAR in SSA may be construed as exceptionally 
negative, and it does not do justice to the many 
positive outcomes, past and present. Some of these 
are noted in other sections and in the East Africa and 
Malawi sections of annex 1. For more immediate 
balance, mention is made below of just a few 
promising cases that give hope that, with appropriate 
devotion of resources, there can be many more, and 
sooner rather than later. One useful compendium is 
the one assembled on behalf of NEPAD by Haggblade 
(2004), who, after canvassing opinion among more 
than 1,000 African experts, documented about a 
dozen successful cases with the purpose of learning 
from what has gone right in the past. 

Nearly half of these cases involved CGIAR Centers as 
key players. The big lessons drawn centered on the 
importance of good governance, at the national level 
down to local farmer organizations, and of sustained 
funding for agricultural research and extension. But 
there were many more specific lessons, pertaining for 
instance to the work of the International Institute of 
Tropical Agriculture on cassava. These latter lessons 
emphasized the essential role of long-term and 
sustained research, particularly when diseases such as 
cassava mosaic virus continually mutate, and the 
value of regional cooperation and fostering key links 
with the private sector on postharvest processing 
technology. Other cases concerned important themes 
such as managing soil fertility, and a follow-up report 
on one of these amounts to a detailed analysis by 
people in two CGIAR Centers and two universities 
(Wageningen and Nairobi) of the positive effects of 
improved agroforestry practices in Kenya (Place et al. 
2005). More current positive cases abound, such as 
the set assembled by Smale, Edmeades and De Groot 
(2006) concerning the successful use of conserved 
genetic resources for bananas and maize in East 
Africa. A meta-analysis of available CGIAR impact 
was recently done by Maredia and Raitzer (2006). 

4.2. An emerging success story in SSA: The 
NERICA family of rice cultivars

This African account should not downplay the fact 
that new crop and livestock cultivars have been 
developed and some have been widely adopted (e.g., 
Evenson and Gollin 2003). Their impact on crop yields 
has generally been quite limited, however, in part 
because fertilizer is seldom applied to African food 
crops (e.g., Otsuka and Kalirajan 2006). Since 
improved varieties are high yielding only when a 
substantial amount of fertilizer is applied, the 
adoption of improved varieties has not thus far had a 
significant impact on crop yields in SSA, as noted in 
the introduction to this section. It does not follow 
that African farmers do not know about fertilizer, as 
they apply it to commercial crops such as tobacco 
and coffee. However, the inefficiency of agricultural 
marketing systems and market distortions in SSA, 
associated in part with weak infrastructure, mean 
inorganic fertilizer prices are usually prohibitively high 
relative to crop prices. 

There are, however, some encouraging recent 
developments that strongly indicate that the two 
major constraints facing agriculture in SSA, i.e., 
drought-prone ecological conditions and high 
inorganic fertilizer prices, can be overcome. One such 
is the development and diffusion of upland new rices 
for Africa (NERICAs), which have successfully been 
introduced in Uganda and other East African 
countries, as reported below (the promising West 
African part of this story is reported by several 
reviewers, e.g., Evenson and Gollin 2003, Dalton and 
Guei 2003, and Obilana and Okumu 2005). 

Because of its early maturity following a growth 
period of 90–110 days, compared with about 150 
days for conventional varieties, NERICA can be grown 
within the rainy season in a normal year. Uganda, 
where rice is not commonly grown, has seen 
significant difference in the yield performance of 
NERICA between those farmers who have grown rice 
before and those who have not. At present, NERICA 
has become popular in Ugandan upland areas with 
no irrigation (Kijima, Sserunkuuma and Otsuka 2006). 
Although fertilizer is seldom applied, the average 
yield of NERICA is 2.2 tons per hectare (t/ha), more 
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than double the average upland rice yield of 1.0 t/ha 
in SSA. Clearly, NERICA has superior capacity to 
extract soil nutrients. Furthermore, the yield reaches 
more than 3 t/ha if it is planted after a heavily 
fertilized export crop, such as tobacco. 

Rice production in SSA has not kept pace with 
demand, despite rising from 8.6 million tons of paddy 
(unhulled rice) in 1980 to 12.6 million tons in 2005. 
As a result, annual imports by the region increased 
from 2.5 million tons in 1980 to 7.2 million tons in 
2005. SSA spends more than US$1.5 billion in foreign 
exchange every year on rice imports. Researchers at 
WARDA developed NERICA by tapping into the 
knowledge of local farmers, utilizing Africa’s rich 
gene pool of local rice varieties, and combining them 
with high-yielding Asian rice varieties that were 
among the mainstays of the Green Revolution. There 
are many elements to this story already well told in 
diverse media, including the World Bank’s intranet 
Today (9 February 2004). 

The NERICA story demonstrates the value of an 
African-led research-for-development strategy that 
successfully mobilizes cutting-edge science to boost rice 
yields, farmer incomes and human well-being. First, the 
WARDA scientists had to develop a technology adapted 
to the harsh growing environment of upland rice, 
which employs about 70% of the region’s rice farmers, 
mostly women, who lack the means to irrigate or apply 
pesticides or inorganic fertilizers. Second, when the 
scientists attempted to combine the local adaptation of 
the native African rice varieties (Oryza glabberima) with 
the productivity of the Asian rice varieties (Oryza sativa), 
they had to overcome the barrier of hybrid sterility that 
had stymied earlier efforts. Dr. Monty Jones, one of the 
key plant breeders, concentrated on embryo-rescue 
techniques, in which the embryo is removed from a 
progeny and placed in a culture to change its 
characteristics. After viewing breeding work in China, 
he found that adding coconut milk to the culture 
worked especially well in reducing sterility in WARDA’s 
newly crossed materials, and the program was ready to 
fly. The WARDA breeders thus overcame this problem 
and succeeded in developing NERICA. Among the 
obstacles along the way was dealing with the 
disruptions caused by the civil strife in Côte d’Ivoire in 
September 2002, when WARDA scientists had to 

relocate away from the risk zone to neighboring Mali 
to continue the work. The Center and its research staff 
have worked with a wide array of partners from around 
the world to bring these varieties to many parts of SSA. 

NERICA is helping to strengthen science and 
technology capabilities and scientific cooperation in 
Africa. WARDA rice breeders initially worked with local 
farmers in what is now usually known as participatory 
research, using methods developed in the course of 
CIAT and Rockefeller Foundation work on bean 
improvement in Central Africa. Later the scientists 
began partnering with national agricultural research 
programs in 20 African countries and advanced 
research institutions in Japan, United Kingdom  
and United States. A few years after WARDA first 
developed NERICA, the government of Japan 
embraced it as an example of Asian-African 
cooperation and provided support for its dissemination. 
A Japanese nongovernmental organization known as 
the Motherland Academy, which for 20 years has been 
sending Japanese rice to famine-stricken areas of 
Africa, decided in 2002 to help farmers in Mali grow 
NERICA rice varieties. The Africa Rice Initiative launched 
in 2002 is serving as a platform for coordination and 
coalition-building. Through diverse collective efforts, 
the initiative aimed to increase the total area cultivated 
under NERICA from 24,000 ha in 2002 to 210,000 ha 
by 2006. At NERICA’s average yields, this should bring 
in about 750,000 tons annually, permitting African 
countries to spend $90 million less on rice imports. 

NERICA’s advantages include higher yield, early 
maturity, savings in labor and increased resilience 
against such stresses as drought, infertile and toxic 
soils, and pests. They provide better nutrition and are 
particularly suited for the low-input farming 
conditions common in subsistence agriculture. More 
than 3,000 NERICA lines have been developed, 
opening up a new world of rice biodiversity. In 
Guinea, NERICA selections have been especially 
popular with women farmers, who have seen 
significant increases in their rice harvests and 
incomes. The government’s national coordination 
office for NERICA encourages women to establish 
producer unions to help disseminate the new 
varieties, provide training and manage seed stocks. 
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Other donors have also been actively engaged. For 
instance, the Canada Fund for Africa enabled 
WARDA to provide expertise, technical 
backstopping and substantial financial support for 
rice research and development in the member 
countries of the Association for Strengthening 
Agricultural Research in Eastern and Central Africa 
(ASARECA), through the establishment of the 
Eastern and Central Africa Rice Research Network 
and the recruitment of a network coordinator 
based in Tanzania. This was in response to a 
growing NERICA boom in Uganda where, within 3 
years of introduction, more than 10,000 ha had 
been planted to NERICA varieties. While still a small 
portion of the total cropped area, it is sharply 
increasing farm incomes and reducing poverty 
(Kijima, Otsuka and Sserunkuuma 2006). A 
memorandum of understanding with ASARECA 
provides for a long-term WARDA-ASARECA 
partnership and for WARDA to be significantly 
present in East and Central Africa, spreading its 
activities beyond its member states of West and 
Central Africa. Resources from the Canada Fund for 
Africa facilitated the initiation of adopting and 
testing NERICA in Ethiopia, Kenya, Sudan, Tanzania 
and Uganda; Gabon, DR Congo, Republic of Congo 
(Congo-Brazzaville) and Burundi; and in 
Madagascar and Mozambique. Consequent to this 
development, Sasakawa Global 2000 signed a 
memorandum of understanding with WARDA for 
closer collaboration in East Africa. Similarly, the 
Japan International Cooperation Agency is now 
keen to work with WARDA on disseminating 
NERICA in the countries listed above.

In 2004, the Canada Fund for Africa supported the 
launch of the second phase of a study aiming to 
assess the impact of NERICA and other modern rice 
varieties on farmer livelihood and welfare in Guinea. 
This study built on earlier work started in 2002, 
which focused on the diffusion and adoption of 
modern rice varieties grown in Guinea and involved 
1,300 farmers in 62 villages. Preliminary results 
showed that NERICA varieties are known by 27% of 
sampled farmers. The adoption rate was found to 
be 24%, with up to 53% of farmers having been 
exposed to NERICA. The total area under NERICA in 
Guinea in 2003 was estimated at 58,000 ha. This 

study contributed to enhancing NARS capacity as it 
was conducted in collaboration with partners such 
as the National Agricultural Research Institute of 
Guinea and the Guinean National Agricultural 
Extension Service. 

In sum, this example of a small portion of a broad 
international program illustrates that a strong focus 
on a needed new technology can help harmonize 
the activities of many countries, donors and key 
units in a global program (in this case the CGIAR) to 
bring great benefit to small-scale farm households in 
many parts of SSA. 

Other activities are at a stage of execution too early 
to be judged with confidence for their effectiveness. 
For example, IFPRI now has several in-country 
programs undertaking research to directly assist 
national governments, such as current work assessing 
the worth of Ethiopia’s setting up a national 
commodity-trading exchange, and other work 
dealing with wider food security issues. Such 
programmatic work with countries has emerged from 
a growing recognition that rapid growth in 
agriculture is central to any strategy for slashing 
poverty and hunger in Africa. Yet investments aiming 
to increase agricultural productivity need to be linked 
to market opportunities to avoid depressing 
commodity prices and farm incomes. It is widely 
known from CGIAR research that high market 
transaction costs, weak domestic consumer demand 
and a lack of export possibilities are major constraints 
on growth prospects for agriculture in Africa. But just 
how severe are these constraints? And what can be 
done to enhance market opportunities to enable 
agriculture to become a more powerful engine of 
growth for the continent. These questions are under 
active CGIAR review with its country partners, such as 
those in the IFPRI country programs. An example of a 
product guiding future policy development is Diao et 
al. (2003), one of some 30 discussion papers 
prepared in the past few years. These papers are 
informing World Bank economic and sector work and 
lending activities, as well as diverse donor support for 
African agricultural development. 

In closing this African story it is worth noting an 
important recent intervention in the checkered 
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history, the Sub-Saharan African Challenge Program 
developed by the CGIAR partner Forum for 
Agricultural Research in Africa and a wide range of 
international partners, public and private. The 
Challenge Program had been discussed in recent 
years and was launched with a first phase. As the 
sub-regional organizations that are critical to the 
successful implementation of the new programs 
under discussion are not yet fully functional, progress 
cannot possibly be rapid, and it will be further slowed 
by the weak state of relevant human capital in many 
of the institutions that will be the vehicles for 
furthering the advance of whatever contributions the 
Challenge Program can come up with. But the lesson 
of the moment is that this particular international 
program must be capable of recognizing its 
underperformance and be innovative and flexible 
enough to invent new modes of operation, including 
novel institutional arrangements involving a wide 
range of stakeholders. 

5. Lessons from success and failure in 
aligning CGIAR and country programs: 
Main conclusions 

It would be ideally useful to distinguish what can be 
done in countries differentiated by type, especially 
those with highly effective governments that are 
committed to agricultural development versus those 
that are failing states with little interest or investment 
in agriculture. Anecdotally, the relatively good 
performers seem to be mainly in the former group. 
Further analysis was not possible here, but some is 
being presented in the World Development Report 
2008: Agriculture for Development. With regard to 
the latter group of countries, some strategic 
considerations — of what is essential, what should 
come first, what can be achieved in the short run, 
and what in the long run — would be more useful 
than a less-focused analysis. With its mission, the 
CGIAR cannot leave basket cases out of global efforts 
to improve food security and reduce poverty, which 
calls for a balanced portfolio in which some lessons 
will be more critical than others. Although the focus 
here is on agricultural research, limited attention can 
be given in this review to the myriad other issues that 
cry out for attention. The conclusion here mirrors that 
of an earlier analysis: “The international community’s 
support for international agricultural research 
through CGIAR needs to be sustained, ensuring that 
CGIAR focuses on international public goods of most 
benefit to the poor and increases its partnerships 
with the private sector” (World Bank 2005, p 50).

One could attempt to distill factors that are conducive 
to achieving the different types of alignments and 
linkages displayed in the conceptual organizing 
framework of figure 1. This is done below in a bullet-
like fashion by extracting the various lessons noted in 
the sections above and letting them speak for 
themselves as potential elements of good practice 
that may apply beyond the CGIAR. 

5.1 Alignment domains from figure 1

Lessons regarding links between CGIAR-funded 
activities and those of governments, the private sector 
and development agencies are summarized here. 

The Sub-Saharan Africa 
Challenge Program must be 

capable of recognizing its under-
performance and be innovative 

and flexible enough to invent 
new modes of operation, 

including novel institutional 
arrangements involving a wide 

range of stakeholders.
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Going mostly left to right, we ask where the lessons 
identified in this study seem to fit into the conceptual 
scheme of figure 1. An exception is one finding on 
the link between CGIAR Centers and NARS, in the 
middle of the figure, namely: International programs 
that effectively listen to the ultimate clients are more 
likely than otherwise to be relevant and productive. 
Baum’s dozen factors are first mentioned as a 
baseline of sorts, and others are then drawn from the 
reviewed lessons of the experience highlighted in the 
first four chapters of the paper. 

5.1.1 Aligned support from Members and other donors 
of the CGIAR (donors to CGIAR Centers in figure 1) 

Baum factors 1, high-priority objective; 2, clearly 
defined mandate; 8, stability in mobilization of funds; 
9, viable system of research and development; 10, 
professional scientific management; and 11, 
minimized bureaucracy. 
n	 Success is predisposed by having an organizational 

model that features wide and committed 
partnership with the international community. 

n	 Unless an international program can be effectively 
dynamic, flexible and responsive to emerging 
development challenges, it is unlikely to succeed. 

n	 Having an insightfully imaginative donor 
committed to a strong development idea is a 
necessary condition but not sufficient for 
success; joint implementation by a CGIAR 
Center and a capable national research partner 
is clearly extremely helpful in underpinning 
success; engaging a range of government, 
private and NGO partners in the country R&D 
enterprise helps to set the conditions, perhaps 
both necessary and sufficient, for success.

n	 An international program focused on one 
global issue, such as the CGIAR on food 
production issues, depends on its inherent 
flexibility to adapt programmatic work to 
emerging global challenges, such as climate 
change and health. 

n	 Steady, long-term support to agricultural 
research, such as that conducted by the CGIAR, 
contributes significantly to poverty reduction 
and, therefore, to reducing human suffering 
from conflicts and natural disasters (e.g., Adato 
and Meinzen-Dick 2007). But for the latter, it is 

important that CGIAR Center alignment with 
aid agencies be continuous and organic, not 
formed in haste only after emergencies occur. 
Most post-conflict and post-disaster work is 
necessarily done within the boundaries of the 
particular countries affected, so the obligation 
on relevant international programs is to manage 
the capacity to engage effectively as needed. 

5.1.2 Aligned support to political bases and NARS 
(donors to policymakers and NARS in figure 1) 

Baum factors 5, transparent policymaking; 6, evident 
accountability; and 7, internationally orchestrated 
legitimacy. 
n	 The CGIAR System demonstrates that it is 

responsive to modern circumstances and seeks to 
manage this dynamism in a manner that retains 
flexibility to respond to new opportunities. 

n	 An aspect important for success is the strength 
and diversity of partnerships. 

n	 The most important factors are country-level 
aspects of agricultural development programs, 
which naturally involve the programs of many 
bilateral donors as well as the other concerned 
members the development community such as 
the World Bank. Criticizing any particular 
international program for failure in multifaceted, 
multi-partner development programs is 
intrinsically wrong. Accordingly, any such 
criticism needs to be placed in the broader 
development context. 

n	 Persistent underinvestment in agricultural 
research by the governments of developing 
countries, as well as by donors including the 
World Bank, has been instructively quantified by 
the CGIAR. 

n	 The new Sub-Saharan Africa Challenge Program 
must be capable of recognizing any under-
performance and be innovative and flexible 
enough to invent new modes of operation, 
including novel institutional arrangements involving 
a wide range of partner stakeholders. This will be 
particularly important for developing capacity in 
its several aspects in African national and regional 
programs to appropriately and safely exploit 
biotechnology, particularly transgenic modification 
(e.g., Eicher, Maredia and Sithole-Niang 2006). 
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5.1.3 Aligned technical and institutional products 
(CGIAR Centers and NARS to innovation, adoption, 
adopters and CGIAR mission in figure 1) 

Baum factor 12, proven or promising technological 
foundations. 
n	 Links between donor programs and country 

programs can usefully play complementary roles 
in improving the effectiveness of international 
programs such as the CGIAR. Links among 
country programs themselves can be useful, 
even across wide regions, with shared effort 
and spillover providing the rationale for sub-
regional organizations in SSA. Such links can be 
facilitated by an international program that is 
attuned to the possibilities and actively engaged 
throughout the region. 

n	 Donor efforts, including those of the CGIAR, 
have been driven largely by supply rather than 
demand, and they have not always adequately 
reflected the constraints faced by small-scale 
farmers. 

n	 It is good to have a sound technology rigorously 
tested under relevant agroecological conditions, 
resolutely adopted by all levels of government, 
supported vigorously by the donor community 
in country programs, and featuring clear 
benefits widely regarded as useful, especially 
among the relevant farming communities. In 
short, good alignment works. 

5.1.4 Aligned policy analysis and recommendations 
(CGIAR Centers, NARS and policymakers to 
innovations, adoption, adopters and CGIAR mission 
in figure 1) 

Baum factors 3, mission-oriented strategy, and 4, 
clear setting of priorities. 
n	 NRM research confirms the fundamental 

importance of incentives, information, inputs 
and institutions to support needed investments. 
International programs obviously can help 
generate and share information and, through 
research-based insights, strengthen policies and 
institutions. But national resources, ideally 
supported by international assistance, will be 
critical to setting appropriate incentives and 
providing access to the needed inputs. 

n	 The general lesson of one important (and 
potentially sensitive) theme pursued through an 
international program is that synergies among 
its different elements (in this case of the 
complex CGIAR System) can be exploited, 
through flexible administrative and networking 
arrangements and suitable donor support, to 
work effectively with relevant authorities in 
partner-country programs. This is true even 
when the subject matter is inherently delicate 
from a national political perspective. Such is the 
case of land tenure. Systemwide Programs of 
the CGIAR provide excellent examples of how 
the disparate elements of an international 
program, including the Centers and their diverse 
divisions, can come together to work with 
country partners on significant problems that 
transcend the mandates of individual Centers. 

n	 An important part of flexible responsiveness to 
country needs is the capacity of an international 
program to invent new institutional 
arrangements that bring together a wide range 
of stakeholders, including private companies 
and NGOs, and to work with country programs 
across political boundaries as necessary (e.g., 
when dealing with whole river basins) to tackle 
problems of national and wider significance, 
even global significance. 

n	 Similar considerations apply to CGIAR work on 
other politically sensitive resource issues, such 
as the management of tropical forests, where it 
aligns not only with country programs but also 
those of other concerned donor and World 
Bank multinational programs such as the 
Program on Forests.

n	 The availability of transport and other key services 
— such as maintaining a legal and institutional 
setting that encourages the private sector, and 
supporting small business through an array of 
direct-assistance programs — surely play a big 
part in a country’s engagement with international 
programs dealing with agricultural technology. 

n	 All parties to an international program are 
naturally concerned that available resources be 
efficiently used, but methods to analyze 
efficiency issues, if good economics is to guide 
the processes, are not easy to master. As an 
international program reaching out to country 



44     Aligning Global Agricultural Research Investments with National Development Activities

programs, the CGIAR has provided cutting-edge 
methods and software to enable the ready 
application of such methods that are directly 
applicable to setting priorities in national 
systems. These are surely IPGs and certainly of 
interest to multilateral investors such as the 
World Bank and bilateral donors supporting 
investment in NARS and other providers of 
public goods in developing countries. 

n	 National political economy issues concerning 
investment in public goods supporting 
agricultural growth can be usefully informed and 
actively supported by effective engagement with 
international entities with strong reputations for 
delivering needed research products. 

5.2. Other factors beyond the domains of figure 1 

n	 For some major problems facing the developing 
world, vertical alignment with country programs 
is important, but alignment among 
international programs can also be key to 
effective and efficient delivery and progress. 

n	 Persistence in programmatic engagement helps 
in processes that intrinsically take a lot of time. 

n	 International programs that effectively listen to 
the ultimate clients are more likely than 
otherwise to be relevant and productive. 

n	 As a key intersection between the international 
and the national, good relationships between 
Centers and their host countries are critical for the 
successful implementation of a multinational 
program. Diverse models for executing host-Center 
relations seem to function efficiently, provided that 
the relationship is well planned and managed. 

n	 A successful international program must be 
flexible and responsive to changing needs in its 
mandate setting (this essentially links to the 
changing frame conditions depicted in the 
lower part of figure 1). 

Many lessons have been alluded to here, however 
incompletely, since the various reviews of the CGIAR 
Centers inevitably raise many suggestions for improved 
performance and more efficient delivery of the needed 
research products. This particular field has not been 
mined for this review, but it could and should be, 
despite the inevitable sanitization of such messages. 

It is tempting to reflect on what is specific, and what 
can be generalized, but the mode of analysis does 
not readily lend itself to such an endeavor. One thing 
that is less than obvious about the engagement of 
international programs with those of countries is that 
the size of country is not necessarily critical to 
successful interaction and outcome. The situations of 
CGIAR interactions with such large countries as 
China, India, Indonesia and Brazil (together 
accounting for some 43% of global population) and 
those with such small countries as Papua New 
Guinea, Lesotho, East Timor and Tuvalu (together 
1.5%) are more fundamentally similar than different. 
The CGIAR is active in all of these countries, though 
naturally to varying extents and in different modes, 
and the assistance rendered by the CGIAR is 
appreciated in all. The case of China is perhaps of 
particular interest, since it is something of a 
developing world superpower in terms of generating 
agricultural technology, including cutting-edge 
biotechnology. Despite the size and scope of China’s 
agricultural research system and the many significant 
achievements it has recorded in the decades since the 
founding of the CGIAR, it is remarkable how much 
this country appreciates active links with CGIAR 
Centers, reflected in its active role as Member of the 
Group. Conveniently for the present purpose, the 
CGIAR Secretariat has commissioned a number of 
papers in a series called Partnership in Action to 
provide an overview of the linkages between the 
System and the respective countries.6 A booklet in 
this series, A Partnership for Research and 
Development: China and the CGIAR (CGIAR 

6 The many booklets in this series dealing with partnerships between individual Organisation for Economic Cooperation and 
Development countries and the CGIAR are an informative source of the diverse and evidently highly productive (though not 
necessarily well-aligned) links between advanced institutions in those countries and those of the CGIAR in country programs as 
well as headquarters-based activities. Although not explicitly the focus of this review, such links illustrate the additional complexity 
that donors face in aligning their core support to the CGIAR with their support to country programs directly, and through special-
project support to CGIAR Centers. Balancing the latter special-project funding is an especially tricky matter for the CGIAR, which 
has seen a significant erosion, relatively speaking, of the core funding that compromises the glue that holds the System together.
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Secretariat 2006a) details an exceptionally long, 
positive and still growing collaboration between the 
world’s most populous country and the CGIAR (see 
also CGIAR Secretariat 1999). Understandably, 
comparable papers have not been prepared for 
smaller countries, but the links are real (albeit 
sometimes rather spasmodic) and appreciated, as this 
commentator has observed at first hand in, for 
example, Papua New Guinea. 

Alignment is itself a challenging task, given the 
intrinsic complexity of the different programmatic 
linkages depicted in figure 1. In general terms, more 
harmonized alignment of the CGIAR with country 
needs and opportunities seems like a valuable 
desideratum for donors to pursue — provided, of 
course, that the costs associated with any such added 
harmony do not exceed the benefits that accrue (all 
quite demanding assessments and ones that are 
seldom made explicitly). Related issues of the 
alignment of individual Center programs with those 
of the CGIAR as a whole have long been 
controversial. One extreme position is the claim that 
the traditional strengths of freewheeling Centers 
acting as research entrepreneurs are compromised by 
the “central planning” endeavors of the Science 
Council (and its predecessor, the Technical Advisory 
Committee). The other extreme is the claim that, in 
an era of extreme resource scarcity, the world cannot 
afford to have loosely coordinated Centers filling 
individually identified niches among arbitrarily 
selected country program needs. Alignment may be 
inherently useful, but it inevitably comes at a cost 
that is difficult to estimate. 

6. Conclusion: Toward better 
implementation 

Countries are diverse in their development experience, 
especially regarding agriculture and rural development. 
It is thus greatly challenging for international programs 
such as the CGIAR and those of its 15 individual 
Centers to align with such dynamic diversity. Cogent 
context is provided by another recent review (World 
Bank 2005, pp 62–3): “Notwithstanding their past 
successes, public agricultural research institutions have 
often been rendered ineffective by entrenched 
bureaucracies, political interference, the inability to 
retain best scientists, and poor links with their clients. 
The challenge to increase the ‘knowledge-intensity’ 
of production and reduce poverty will not be met 
without investments in agricultural innovation systems 
that involve a wider range of participants. [italics in 
original] Public research organizations must increase 
their collaboration with universities, NGOs, and 
producer organizations. These collaborating 
organizations must also form strategic alliances with 
foreign and international public and private research 
institutions, including the CGIAR Centers.” Forming 
such alliances is challenging in itself, demanding of 
networking capacity that is often fragile, in what is 
arguably an important area for better alignment. The 
key point to be made here is that actions are required 
of many diverse and often weakly connected players 
to pursue good alignment and better implementation. 
The players logically include agricultural extension 
personnel in developing countries, who are too often 
neglected in alignment discussions, considering the 
crucial roles they could play if they were stronger  
(e.g., Anderson 2007). 

The cases examined in this study do not reveal many 
examples of poor alignment, though the evident 
inability to help nations achieve the rapid agricultural 
growth sorely needed in SSA illustrates room for 
improvement. The lessons set out in the section 5 
summary of conclusions reveal many different 
strategies that explain how an adaptive and flexible 
program such as the CGIAR has been able to adjust 
to changing needs over its several decades and so 
stay quite well aligned. This finding speaks to the 
wisdom of the original architects of that System in 
crafting mechanisms that permit timely review and 
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relevant adaptation, and to the capacity of the 
caretakers of the program to gather adequate 
resources sustainably to largely achieve the stated 
ambitions. Generations of caretakers have been 
realistic in recognizing the changing needs and in 
meeting the obligation to strive continually for more 
effective operating procedures in pursuit of the 
mandate. Some of the tensions inevitable in such 
striving have been usefully described by Dalrymple 
(2006b) in a paper prepared in parallel to the present 
review (but unrelated except by chance). Among the 
many matters raised is the changing way in which 
developing countries are represented in the CGIAR, 
and the difficulties in striking “a balance between a 
fuller range of ‘demand’ and ‘supply’ factors in an 
underfunded and overloaded work environment at 
the global level, such as in the CGIAR” (p 287). 

This balancing process continues apace today through 
various initiatives. For example, the Performance 
Measurement system introduced into the CGIAR over 
the past few years has sharpened Centers’ attention 
to the relative and absolute efficiency of their research 
operations, despite using monitoring mechanisms and 
indicators of progress that are still imperfect. This has 
helped to foster a stronger culture of self-evaluation 
with an explicit focus on stated strategic objectives. 
The virtues of external evaluation have been 
recognized since the outset of the program, and 
reforms to these over the decades have led to 
improved response mechanisms. Other international 
programs looking for advice on such matters would 
be well advised to examine the CGIAR experience, 
readily accessible on its Web pages, including the 
workings of the relevant standing panels of the 
Science Council. Other changes over time that would 
warrant similar examination for elements of good 
practice include the many endeavors to decentralize 
field links, often featuring novel embedding of Center 
staff with regional or country programs. One 
international program long key in the CGIAR that 
should not be forgotten regarding alignment is the 
World Bank. As discussed at length in annex 1, both 
the World Bank and the CGIAR need to do a better 
job of harmonizing for greater complementarity and 
capitalizing on opportunities to enhance synergies. 
The CGIAR may not be perfect, but it is arguably a 
successful program that has much to teach others. 
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Annex 1. Key findings on CGIAR links to 
World Bank operations 

The following is a standalone annex version of a 
CGIAR Secretariat case study of links between CGIAR 
products and processes and World Bank operations: 
Overview of a study, prepared by Jock R. Anderson.

The concept in brief 

Among the various concerns about the Consultative 
Group on International Agricultural Research (CGIAR) 
expressed in the Development Grant Facility Fiscal Year 
2004 Annual Review and Fiscal Year 2005 Budget 
discussions was the perception that the links between 
the CGIAR Centers and World Bank operations are 
insufficiently clear. The ideal balance between, on the 
one hand, Bank grants supporting the provision of 
research products that are international public goods 
and, on the other hand, Bank support to country 
programs that use and build on such products was 
not as apparent as it should be. This study7 was 
intended to clarify these matters by documenting 
several concrete cases of CGIAR product uptake and/
or use in the context of World Bank lending activities 
supporting agricultural development and poverty 
reduction in selected developing countries. The 
working hypothesis was that complementarity is high 
and that contributions to development are achieved in 
a highly cost-effective manner. The evidence supports 
these hypotheses, though significant opportunities for 
improvement persist. 

The context of agricultural and rural 
development today 

The many challenges constraining agricultural and 
rural development in the developing world are 
increasingly well understood in development circles. 
Nearly three-quarters of the world’s poor live in rural 
areas, a situation that has long driven World Bank 
development endeavors and steered the most recent 
strategic reassessment agreed by the Bank in 2001, 
as spelled out in Reaching the Rural Poor: A Renewed 
Strategy for Rural Development (World Bank 2003). 

7 Jock R. Anderson managed the study, supported by a team consisting of Malcolm J. Blackie, Jacob Kampen, Ivo Marzell, George 
Sempeho and Ashok K. Seth. 
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The process has been assisted by the CGIAR in several 
consultations as well as through the preparation of a 
key background paper by the CGIAR-supported 
International Food Policy Research Institute (IFPRI) 
(Rosegrant, Paisner and Meijer 2001). In many poorer 
developing countries, agriculture is the principal 
source of economic growth in rural areas, if not 
overall, and agricultural growth is the cornerstone of 
rural poverty reduction. For this reason, improved 
agricultural productivity and growth are a central 
focus of the World Bank’s new rural development 
strategy. To promote such growth requires 
investments and other interventions that support 
agriculture directly and indirectly. And it is not just 
agriculture in rural development that counts, as was 
emphasized in a further contribution from the World 
Bank and IFPRI on how best to activate the rural non-
farm economy for more aggressive rural development 
(Haggblade, Hazell and Reardon 2002). The wider 
investments include those in research, extension, 
irrigation, rural transportation, energy and 
communications, as well as interventions that 
improve the policy and institutional environment in 
which agricultural producers, traders and processors 
operate. The World Bank’s support for investment in 
agricultural research takes many forms, from lending 
to nations, through diverse economic and sector 
work, to activities supported through its grants 
program, most notably those of the CGIAR. 

The strategic resolution in Reaching the Rural Poor 
was that public and private investments in science 
and technology would receive continued support 
and that the World Bank would foster global policy 
dialogue to ensure equitable access to new 
technologies, as well as continue to provide 
leadership and financing to put the CGIAR System 
on a sustainable footing as a major provider of 
international public goods in agriculture. The Bank 
thus remains committed to helping developing 
countries assess, explore and safely use new 
technologies. This commitment is by no means a 
new one. The CGIAR represented the first 
substantial grant made by the World Bank, aside 
from transfers for international development 
assistance. The contribution, initially made in 1972, 
grew steadily until the mid-1990s, when it leveled 
off. It is the single largest grant by a wide margin 

but has been diminishing in relative terms as other 
grant activities expand. 

The CGIAR System of 15 international agricultural 
research Centers (IARCs) guided by the Executive 
Council and Science Council is a complex and 
evolving one set out in The Charter (CGIAR 2004). It 
features regular, self-managed independent reviews 
as well as Bank-managed reviews such as the recent 
Operations Evaluation Department study (Lele 2004) 
and strategic reassessment of priorities, including one 
recently completed by the Science Council following 
wide-ranging global consultations over the past 2 
years. Linking this complex System to diversity Bank 
operations in a manner that can in any way be 
regarded as comprehensive would be a large task, 
certainly one beyond the scope of the present paper, 
which is obliged instead to focus on a few selected 
cases to illustrate the current complementarity of 
CGIAR outputs with Bank-supported operations and 
to draw attention to greatly expanded opportunities 
for complementarity in the future. 

The CGIAR is dedicated to alleviating poverty, 
improving food security and protecting natural 
resources in developing countries. It pursues these 
objectives by providing, in collaboration with other 
research and development organizations, research 
products that are international public goods (IPGs). 
The cases reported here illustrate complementary 
achievements of the CGIAR and World Bank across 
these three dimensions. The simultaneous movement 
of CGIAR research and of the Bank toward 
participatory and client-controlled activities, together 
with the Bank’s broad effort to establish the enabling 
environment for technology adoption, elevate the 
potential for even greater synergies in the future. Of 
course, the key players are developing countries 
themselves, which have for various reasons seemed to 
be reluctant to invest sufficiently in their own national 
agricultural innovation systems, through either their 
own public investment or lending operations with 
international partners. Anderson and Dalrymple 
(1999, p 72), in commenting critically on 
underexploited opportunities for greater synergy 
between World Bank and CGIAR operations, noted: 
“Activities that might be encouraged could include 
expanded linkages with Center information systems, 
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8 Indicative of the challenges of World Bank-CGIAR work in Europe and Central Asia is preparation for investment to refurbish the 
agricultural research system of the Russian Federation in the mid-1990s. Eventually this endeavor was terminated because Russia 
decided not to borrow for this purpose, but half a dozen CGIAR Centers participated in preparations using Center resources. 

greater use of Center meeting and training facilities 
for courses and workshops, increased interaction with 
scientific staff through visits and seminars, and 
possible use of governmental contacts. More extensive 
tripartite (Bank-Center-country) arrangements should 
be possible but only if the arrangements work to assist 
Bank Task Leaders in their work and do not add to 
their already full work programs. Increased interaction 
with Bank projects could also be of value to the 
Centers. …Hence it would seem possible for the Bank 
to have considerably more involvement at the 
technical level, but to do so would require a greater 
effort on its part.” 

It is pleasing to note that there has been some 
improvement on these aspects of joint engagement 
in the past few years. The hub training program of 
the Bank’s Agriculture and Rural Development 
Department (ARD) has featured events coorganized 
with several Centers and conducted at Centers or the 
sites of Center activities with partner countries. 

A further recent illustration of cohesive 
complementarity between a CGIAR Center and the 
World Bank at a corporate level is the IFPRI preparation 
(Rosegrant et al. 2006) with the Bank’s Agriculture and 
Rural Development Department of the report 
Agriculture and Achieving the Millennium Development 
Goals along with a critical appraisal of the inherent 
challenges involved as many development partners 
engage in the quest to achieve these ambitious Goals. 

Overview of case material 

The scope of this examination had to be limited in 
various ways: temporally (mainly to relatively recent 
times), thematically (mainly to biophysical research but 
also some policy and institutional contributions), and 
geographically (mainly to sub-Saharan Africa [SSA] and 
South Asia, with some coverage of Brazil) to mention 
a few of the bounds. The geographical focus on the 
two major developing areas was determined by 
considering rural areas in terms of the absolute 
number of the poor (highest in Asia) and the poverty 

rate (highest in SSA). By focusing on relatively recent 
Center activities and World Bank operations, some of 
the really big stories of the past are necessarily 
skipped, such as the highly influential work of IFPRI on 
the targeting of food subsidies and food aid programs, 
which has directly influenced many country food-
security and nutritional interventions by the Bank and 
others, or indeed the Green Revolution itself, in which 
several Centers — notably the International Maize and 
Wheat Improvement Center (CIMMYT by its Spanish 
acronym), International Rice Research Institute (IRRI), 
and International Center for Tropical Agriculture (CIAT 
by its Spanish acronym) — were centrally involved. 
Again, to shift to more of the overtly policy domain, 
much of the World Bank’s agricultural policy dialogue 
concerning the profoundly negative effects of heavily 
taxing agriculture, directly or indirectly, and a plethora 
of consequent reform operations of the past several 
years have been informed by the insightful analyses of 
joint IFPRI-World Bank research of the late 1980s 
(Krueger, Schiff and Valdés 1991). 

Thus the limited case materials can at best be 
illustrative rather than representative, the choice being 
heavily influenced by a requirement that the selected 
illustrations be concrete. The country cases selected 
are those with both substantial World Bank 
agricultural investment and considerable CGIAR 
research, for which the authors of the case studies had 
working knowledge. Some institutional enhancement 
— a dominant theme in World Bank and CGIAR 
efforts in Central Asia, for instance — have likely 
outcomes that are longer term and, for illustrative 
concreteness in the short run, are also bypassed in this 
brief review.8 With some 1,000 creative CGIAR 
researchers at work around the world on themes as 
diverse as cutting-edge biotechnology, micronutrient 
enhancement of food staples and strategic analyses of 
national growth paths, any comprehensive 
cataloguing of the diverse activities that have some 
link to World Bank operations is a monumental task 
clearly beyond the scope of the present study. 
In this report, material is drawn from four draft 
regional studies (appended as attachments) for East 
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Africa, Malawi (particularly illustrating the potential 
of wider partnerships such as with foundations), 
South Asia and Brazil. 

East Africa
 
This part of the study focuses on a few East African 
countries — mostly Kenya, Tanzania and Uganda, 
which are now reunited in the East African Community 
(EAC) — and largely on a few crops selected for their 
role in important farming systems and because they are 
core staples in the region (e.g., IAC 2004). Reference is 
also made to Ethiopia. Examples of World Bank-IARC 
synergies can be found in the policy arena as well as in 
the area of technology development and adoption. 

In the area of policy and strategy development, IARCs 
act as direct partners with the Bank in working with 
country clients. Two examples of this kind of 
collaboration are noted in the East African context. First 
is the important contribution by the International Service 
for National Agricultural Research (since subsumed into 
IFPRI) in developing national research strategies, setting 
priorities and formulating proposals for joint donor 
support for the national agricultural research systems 
(NARS) of Kenya, Tanzania and Uganda in the late 
1980s and early 1990s. Second is the excellent 
illustration of IFPRI serving as an honest broker to help 
resolve a conflict between the World Bank’s Tanzania 
country team and the Bank’s Operations Evaluation 
Department (OED) on the role of agriculture in that 
country’s economic development. As the CGIAR’s main 
policy research Center, IFPRI worked with Bank staff and 
country authorities to prepare the 2000 Country 
Economic Memorandum (World Bank 2000), which 
charted the important role of agriculture in Tanzania and 
charted opportune directions for it by identifying the 
country’s comparative advantages and the strategic next 
steps to be taken in the future development program, 
elements of which are currently being negotiated.  
A further illustration is IFPRI’s recent work in Ethiopia, 
among several countries in SSA, whereby the 
increasingly decentralized IFPRI has a country team in 
place working closely with the government and other 

concerned agencies to implement the new rural 
development strategy and investment program, and 
to identify priorities that will contribute to guiding 
assistance from the World Bank and other donors. 

During most of the 1990s and up to the present, the 
World Bank has financed a series of projects on 
agricultural research and, often, extension in the 
EAC. Several of the projects were recently completed, 
and all of them have been rated satisfactory in their 
implementation completion reports. In addition to 
institutional strengthening and restructuring, 
important components of all of these projects 
included developing human resources and 
infrastructure, reinforcing the seeds sub-sector, and 
supporting research program implementation. A 
review of the major research programs, including 
seed multiplication and dissemination, that were 
assisted in the context of these Bank projects, 
especially concerning food commodities in the EAC, 
clearly shows the crucial role of CGIAR Centers in 
Bank projects’ achieving their objectives. On average, 
well over half of the genetic material used for crop 
improvement in the EAC of such commodities as 
maize, cassava, beans, wheat, rice and legumes, as 
well as for agroforestry, was provided directly by the 
CGIAR Centers to NARS programs. IARCs also made 
substantial contributions by developing more 
environment-friendly production practices, e.g., 
through integrated pest management and national 
resource management, pioneering work in designing 
participatory adaptive research approaches, technical 
backstopping, and training NARS scientists. 

As demonstrated by the case studies briefly outlined 
below (and described in more detail in the full report), 
without the IARC contributions, many of the East 
Africa agricultural research projects supported by the 
World Bank would not have received a satisfactory 
evaluation, and extension projects, some of which 
were rated unsatisfactory, would have fared even 
worse.9 Thus, failure by IARCs to achieve suitable 
outputs, it is argued, would have seriously harmed the 
quality of implementation of the Bank’s entire past 

9 It appears from the case studies, however, that much of the synergy achieved in the past was serendipitous rather than by design, 
and that significant gains in complementarity could be achieved by better planning and identifying of opportunities for collaboration. 
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project portfolio in the region. It would also have had 
important negative implications for current and future 
Bank-supported projects and programs in East Africa. 

The cases of maize in Tanzania and Kenya clearly 
demonstrate both the current complementarities and 
synergies and the potential for yet greater mutual 
reinforcement between CGIAR efforts and outputs 
and World Bank-financed programs in support of 
agricultural and rural development (box 1). 

Box 1: Gray leaf spot in Tanzania 

During the 1994–95 cropping season, a destructive 
foliar disease of maize, later diagnosed as gray leaf 
spot (GLS), was reported in the district of Mbinga 
in the Ruvuma Region. By 1998, the disease had 
spread to the regions of Iringa, Mbeya, Ruvuma 
and Rukwa, covering Tanzania’s major maize-
producing areas. Consequently, scientists in the 
maize improvement program, particularly at the 
Uyole Agricultural Research Institute, were called 
upon to respond to this production constraint, 
which threatened food security in the zone. The 
team began massive screening and evaluation of 
local and exotic commercial and pre-commercial 
maize hybrids and open-pollinated cultivars, as well 
as populations and inbred lines. Virtually all the 
maize germplasm in the Tanzanian research centers 
came from the International Institute of Tropical 
Agriculture and the International Maize and Wheat 
Improvement Center through Tanzania maize 
variety trials begun in the mid 1970s. The research 
found considerable genetic variability for tolerance 
to GLS in the materials. A tolerant maize variety, 
UH615, was released in December 2003. 

The ready acceptance of UH615 by farmers in the 
Southern Highlands indicates the extent to which 
GLS had caused concern among smallholder 
farmers in the zone. Some 69 tons of seed for the 
variety were sold to farmers across the zone in 
2001–02, with demand rising to 107 tons in 
2002–03, 184 tons in 2003-04 and 202 tons in 
2004–05. This new variety, which has a yield 
potential of 9 tons per hectare, has undoubtedly 
contributed to improved food security. Given the 

absence of commercial seed companies and low-
performing public sector seed-production units, the 
Uyole Agricultural Research Institute has initiated 
mass multiplication of seed for farmers with 
financial support provided through two World 
Bank-funded projects: the Tanzanian Agricultural 
Research Project II and the National Agricultural 
Extension Project II, as well as by the Government. 

It would be difficult to envisage how the sequence of 
the Tanzanian Agricultural Research Project I and II, 
complemented by the simultaneous National 
Agricultural Extension Project I and II, could have had 
a largely satisfactory outcome without maize research 
conducted by the International Maize and Wheat 
Improvement Center (CIMMYT by its Spanish 
acronym) or the contributions of other CGIAR 
Centers such as CIAT on beans and the World 
Agroforestry Centre on agroforestry and sustainable 
natural resource management — or, for that matter, 
without the Centers’ contributions to strengthening 
some of the core research programs and resources of 
Tanzanian NARS. Similarly, the programs of CIMMYT 
and other Centers would have had a much tougher 
time achieving a reasonable measure of success in the 
absence of the World Bank’s support to agricultural 
research and extension for a period of well over a 
decade. The proposed joint donor-assisted Tanzania 
Agricultural Services Support Program is currently 
being designed according to the lessons learned to 
continue to facilitate interaction and collaboration 
between CGIAR Center efforts (mainly through the 
NARS) and the Bank’s support programs. 

To some extent, the same can be said with respect to 
Kenya, which achieved satisfactory outcomes from 
the implementation of the two World Bank-supported 
research projects under an even more difficult 
institutional and policy regime (box 2). The problems 
encountered in the extension projects are another 
story (e.g., Gautam 2000). Even these modest project 
impacts would have been unlikely without the 
successful generation and widespread adoption of 
maize and other crop varieties, or the institutional 
development assistance for the Kenya Agricultural 
Research Institute (KARI) that came with the CGIAR 
Centers’ involvement and support. In Kenya, this 
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complementarity of activities is being continued under 
the recently approved World Bank-financed Kenya 
Agricultural Productivity Project, which has 
incorporated the lessons of the past in its design. 

Box 2: Beans improving food security in 
western Kenya 

Common beans are the most important pulse crop 
in western Kenya. In the late 1980s, farmers there 
suffered a large drop in production due to bean 
root rot disease, and some stopped growing beans 
altogether. During the next decade the Kakamega 
Regional Research Center of the Kenya Agricultural 
Research Institute and the International Institute of 
Tropical Agriculture, in collaboration with the 
Kenya Department of Agriculture, started an R&D 
program to identify suitable resistant varieties. Of 
the 33 rot-resistant varieties introduced in the on-
farm testing program, farmers selected five “bush 
bean” and five “climbing bean” varieties.

A follow-up study assessed diffusion and adoption, 
impact in households and the aggregate, and the 
rate of return on R&D investments. The study shows 
that, depending on household poverty and location, 
35–80% adopted mainly three bush bean varieties. 
Only 8–18% adopted climbing beans, primarily 
because they demand more labor to be staked and 
cannot be intercropped. The new bean varieties 
improved food security and welfare for the vast 
majority of farmers surveyed, but two of the bush 
varieties and all of the climbers had the disadvantage 
of maturing late. A large portion of surveyed farmers 
stopped growing traditional varieties. Changing 
from maize monocropping to a maize-bean 
intercrop brought marginal rates of return that 
ranged from 370% for the most preferred local 
variety to 697% for the most widely adopted 
improved bean variety. Commercialization of the 
new bean varieties was widespread, and, in total, 
the improved beans accounted for about 62% of all 
beans sold in local markets. Farmers used their 
income gains from the new bean varieties both for 
short-term consumption and productive 
investments, especially on food, household items 
and school expenses. The average annual rate of 

return for the R&D investment was estimated at 69 
shillings for every shilling invested, the internal rate 
of return 113%, and the total return over 20 years 
4.4 billion shillings, or about US$60 million. Source: 
http://www.ciat.cgiar.org/africa/pdf/Highlight18.pdf.

A similar story can be told about another key regional 
staple of the poor. Work on cassava in Uganda and 
Tanzania is an example of close IARC-NARS-World 
Bank project synergies. As cassava diseases and pests 
know no national boundaries, efforts to control them 
constitute classic public goods. The private sector 
currently has little if any incentive to become involved 
in crop improvement or efforts to multiply and 
disseminate improved planting materials. 

As described in the attachment, close collaboration 
by international and national researchers has 
achieved impressive results in response to sudden and 
repeated threats. As illustrated in figure 1.1, an 
accelerated program of local verification and on-farm 
trials in Uganda, followed by the multiplication and 
distribution of disease-resistant materials, helped 
national production not only rebound from an 
epidemic but also to resume the earlier growth path. 
Sustained breeding programs have yielded a rich 
harvest of new varieties bred for disease resistance, 
high yield, early bulking and root shapes that 
accommodate mechanical processing. The new 
varieties’ diffusion through NARS and widespread 
adoption by smallholder farmers spurred the private 
sector to develop simple mechanical processing 
technologies. As a result of these developments, 
cassava production is growing rapidly in Tanzania and 
Uganda, and in many other parts of Africa, and 
consumer prices are falling in several areas. Benefiting 
small-scale farmers and poor urban consumers alike, 
Africa’s cassava transformation has been a powerful 
poverty fighter. The availability of these new 
technologies has been important factor allowing 
completed World Bank-financed projects in Uganda 
and Tanzania to partly achieve their objectives. 

The East African experience across many commodities 
clearly illustrates that improved, stress-resistant 
cultivars (a core CGIAR Center effort) and better 
agronomic practices alone are rarely successful in 
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improving food security, productivity and profitability, 
or in alleviating poverty. Other links in the 
production-to-consumption chain, such as roads, 
communications, credit and input availability, 
processing and value-added opportunities, reliable 
market outlets, etc., are crucially important.10 Only 
through the concurrent implementation of joint 
donor-financed programs such as agricultural sector 
development programs and poverty-reduction 
support credits, and their ability to resolve these other 
key constraints, that CGIAR Center efforts come to 
full fruition. As World Bank programs are increasingly 
focused on poverty alleviation and sustainability, the 
need for such linkages and complementarities to 
achieve successful Bank project outcomes is expected 
to grow in the coming years. In East Africa, with its 
great agroecological diversity dispersed over several 
small countries, focused effort in IARC-World Bank 
cooperation will be crucially important. 

Malawi 

Malawi presents several linkage experiences of interest, 
in part because of the recent partner role of the 
Rockefeller Foundation, one of the foundations whose 
innovative agricultural development programs were the 
precursors of the CGIAR Centers. This small Southern 
African country was one of Africa’s showcases of 
economic growth in the early 1980s. In the 1990s, the 
costs of policies to promote growth through a range of 
subsidy mechanisms became increasingly fiscally 
unsustainable. At the same time, the country moved 
towards a more conventionally democratic political 
system. A significant casualty of political change was 
the smallholder credit system that delivered subsidized 
seed and fertilizer to a minority of larger smallholders. 
When the ruling party changed, the diminished ability 
of government to collect credit repayments 
undermined the system. As prices for maize inputs 
soared, fewer and fewer smallholders could afford 

10 As, for instance, is demonstrated by recent IFPRI research in Uganda (Fan, Zhang and Rao 2004).
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Figure 1.1. Trends in cassava production, area and yield in Uganda, 1981 (base year) to 2003
Source: Dr. GW Otim-Nape, Ugandan National Agricultural Research Organization, personal communication 
on 22 February 2005
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them, and the national harvest fell. Routine food 
deficits and all their consequent inflationary effects 
became the norm. As Malawi’s smallholders found 
their fields becoming less productive, and as land 
holdings became smaller, maize became increasingly 
dominant in the cropping system. Rotation and 
intercropping declined and, in many cases, 
disappeared. Household food security was poor, as 
indicated by widespread and pervasive malnutrition 
and one of the highest child mortality rates in the 
world. The logical conclusion was, at best, a steady 
decline in already unsatisfactory nutrition and living 
standards or, at worst, widespread starvation. Tragically, 
the famine of 2003 gave sad reality to the latter. 

The main technology development and dissemination 
effort of the World Bank from the late 1980s through 
the 1990s was the Agricultural Services Project.  
Under this project, farming systems methods were 
introduced, with technical assistance provided by the 
US Agency for International Development, and the 
extension service developed on regional lines through 
semi-autonomous agricultural development divisions 
(ADDs). Each ADD had a program manager responsible 
for agricultural development activities, and each ADD 
had a research station and farming systems team. 

Government policy was specifically to promote large 
plantations at the expense of smallholders, who were 
perceived as backward. The tendency of researchers 
to promote technologies that are highly productive 
but not necessarily profitable was exacerbated by the 
perception at the highest levels of government that 
recommendations that did not promote high yields 
were not acceptable for promoting to farmers. The 
effects on smallholders were devastating. Today, 
many land holdings are too small to support the 
families that live on them. Harvested crops annually 
remove 160,000 tons of nutrients, of which barely 
half is replenished, threatening further environmental 
degradation. Meanwhile, the hierarchical technology 
and development structure that existed in Malawi 
made it difficult to adopt an approach that was 
responsive to farmers. 

In 1986, the Rockefeller Foundation launched a 
program in Malawi. In collaboration with the World 
Bank, the foundation worked to analyze the key 
constraints to reducing poverty among the majority 
of the rural poor through a comprehensive 
investigation of the options available to improve 
maize-based cropping systems. Foundation staff 
developed the “mother and baby” trial design.11 The 
approach provides researchers with tools for 
quantifying feedback from farmers. In the late 1980s 
and early 1990s, CIMMYT developed breeding 
methods that allow breeders to select maize under 
stressed conditions, instead of just focusing on 
increasing yields under well-managed, stress-free 
conditions. CIMMYT breeders adopted the mother-
and-baby trial method to allow the evaluation of the 
performance and acceptance of new crop varieties 
under actual farm conditions. 

CIMMYT has used in southern Africa a highly 
collaborative approach to confront the challenges of 
soil infertility and water deficit in maize-based 
systems, engaging in crop and resource management 
research through a regional network known as the 
Soil Fertility Network (SoilFertNet, which is similar to a 
network in the EAC). SoilFertNet has now worked for 
a decade to help smallholder farmers in Southern 
Africa maintain and improve soil fertility in their 
maize-based cropping systems. It works by 
developing and promoting farmer use of improved 
soil fertility technologies and by aligning policy 
support for farmers’ access to the technologies. 
SoilFertNet has emphasized the adoption of a “best 
bets” approach. It sponsors regular field tours during 
which researchers and farmers review technologies in 
the field. The process is open, consultative and 
inclusive, and it provides a way of bringing farmers’ 
voices into the exercise in a sustained manner. 

A fundamental flaw in the maize technologies 
available to Malawi smallholders was the absence of 
economically viable options for maintaining and 
improving soil fertility. Through a small grants program 
overseen by CIMMYT staff and Malawi agronomists, 

11 Mother trials are managed by researchers to test a large number of different technologies, while baby trials are managed by farmers 
to test a smaller subset of technologies plus one control. This design makes possible collecting quantitative data from mother trials 
while systematically crosschecking them with on-farm baby trials. 
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with support from the World Bank and Rockefeller 
Foundation, a nationwide fertilizer-verification 
program was set up. It promoted the efficient use of 
small amounts of fertilizer. By 1997, a solid basis for 
area-specific and economically viable fertilizer 
recommendations had been established. The next 
challenge was to scale the new technologies out on a 
massive scale. In 1996, a group of concerned 
individuals in Malawi — scientists, economists and 
policymakers — resolved to pool their skills and efforts 
to make a coordinated and focused effort to address 
the country’s increasingly severe and chronic food 
crisis. The Maize Productivity Task Force, as the group 
came to be known, was drawn from across the public 
and private sectors. It liaised with key donor agencies 
and drew on external expertise and advice as 
appropriate. The task force proposed that all 
smallholders be given a best bets package containing 
a 2.5 kilogram (kg) packet of hybrid seed — enough 
to plant 0.1 hectare — and packets of the 
recommended quantity and type of fertilizer to nourish 
that crop. It included nitrogen-fixing legume seed. In 
contrast to free food, an intervention donating high-
quality inputs rewards initiative and good husbandry, 
especially timeliness of planting, fertilizing and 
weeding, which can result in yields 3-4 times higher. 

Rockefeller Foundation involvement in supporting the 
collaboration of the NARS and the IARCs worked 
effectively. The foundation had a clear focus on 
maize-based cropping systems, which are the systems 
that have to change if poverty is to be addressed in 
Malawi. Furthermore, the focus on a critical farming 
system provided opportunities for new thinking and 
new methods to emerge from within the legumes-
maize farming systems and soils commodity groups in 
the NARS. The mother-and-baby trials served to 
engage every extension worker in the land and to 
start the much-needed dialogue on recommendations 
to farmers that are economically viable rather than 
simply maximize yield. They also made explicit the 
need for recommendations that are area specific 
rather than national. 

In the scaling-up components — both for the 
nationwide verification trials and for the subsequent 
starter pack effort — the support of the World Bank 
was essential. However, the Agricultural Services 

Project lacked the required focus and persistence. It 
was a generalized exercise in agricultural research 
and technology dissemination with the building 
blocks necessary for a farmer-focused endeavor but 
without the momentum required to create change in 
a system highly resistant to change. What was 
missing was the opportunity to hold together a 
unique collaboration of scientists and policymakers to 
follow up, enhance and modify the limited initiative, 
which eventually became the Starter Pack Program. 

The Malawi Poverty Reduction Strategy (MPRS) was 
designed in the light of severe poverty in Malawi and 
the lessons learned from past experience. Malawi has 
now moved to a strategy of pro-poor growth. 
Agricultural transformation is a central component of 
Malawi’s strategy for alleviating poverty by providing 
farmers with services and conditions necessary for 
them to increase their incomes. This will involve 
expanding and strengthening access to agricultural 
inputs, improving research and extension services, 
introducing smallholder-friendly technologies, 
enhancing access to local and international markets, 
alleviating land shortages and degradation, raising 
investment in irrigation, and developing farmer 
cooperatives and associations. 

IARCs thus have a potentially valuable role in the 
successful implementation of the MPRS. Important 
emphases in the MPRS are the devolution of decision 
making and the direct involvement of farmers and 
other stakeholders in setting and implementing the 
research, extension and development agenda. The 
IARCs have already started making a substantial 
contribution toward turning good intentions into 
practice. Support for production efficiency continues 
through the various IARC networks. SoilFertNet, for 
example, has developed its Economics and Policy 
Working Group to strengthen the social-science 
element of the research effort. IFPRI, which provided 
technical support to the 1997–98 Integrated 
Household Survey, has made a major contribution to 
the design of the MPRS through its subsequent 
analysis and provided an outstanding basis for 
monitoring and evaluating the effectiveness of 
poverty-focused programs. As the capacity of public 
sector extension has waned, IARCs have exploited 
opportunities to use other avenues involving 
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partnerships with farmer associations such as the 
National Smallholder Farmers’ Association of 
Malawi. These farmer-based bodies are increasingly 
playing an important role in the development of 
smallholder agriculture. 

IARCs have demonstrated considerable capacity to 
support and enhance World Bank initiatives in 
Malawi. For example, over 8,000 tons of improved 
maize seed derived from CIMMYT germplasm was 
produced by various organizations in 2004 to help 
address chronic food insecurity in the country. The 
Centers have been proactive in helping the Bank 
create a farmer-responsive and market-sensitive 
research system. But there is a serious capacity 
problem in Malawi, which the Centers by themselves 
can contribute to resolving only marginally. 

Existing capacity in tertiary education, especially at 
Bunda College of Agriculture (BCA), is underutilized. 
Based on the Tanzanian experience at Sokoine 
University, a program is being designed, with support 
from the Norwegian Agency for Development Co-
Operation, to enable Malawians to gain MS and PhD 
degrees based on applied, demand-led research 
activities (as detailed in the Malawi attachment). The 
program will contribute directly to much-needed 
farmer empowerment and allow smallholders and 
others among the poor and vulnerable to have their 
voices heard effectively in the research and outreach 
process. The human capacity-building part of the 
program will not only benefit BCA itself but also spill 
over directly into the wider community, enhancing 
abilities to work effectively in poverty reduction. 

Thus, an opportunity exists to pull together the 
valuable experience from Tanzania, the capacities of 
the CGIAR Centers, and the local skills and knowledge 
of the senior BCA staff. The World Bank has the 
influence and convening power to facilitate this. The 
approach provides a practical avenue to exploit and 
extend the example of productive, informal 
collaboration combining the Rockefeller Foundation, 
World Bank and CGIAR Centers that proved its worth 
under the Agricultural Services Project, but to do so 
this time in a wider and more expansive effort. Such 
work is indicative of the many synergies that feature 
in World Bank and CGIAR work pursuing the 
agricultural development that SSA desperately needs. 

South Asia 

The South Asia study focused on experiences in India 
and Bangladesh using rice and wheat research as an 
example. The study highlights the strengthening of 
crop improvement research as one of the major 
achievements of World Bank investments in CGIAR 
Centers and the NARS of India and Bangladesh. The 
release of improved varieties and hybrids of crops such 
as rice, wheat, maize, sorghum, millet, legumes 
(chickpea and pigeon pea) and potato as a direct result 
of this research has brought sustained improvements 
in agricultural productivity. The high returns to 
research investment and progress on poverty reduction 
in these two countries through improved food security 
and lower prices for staple foods, especially rice and 
wheat, is well documented and widely accepted as the 
key factor in raising both India and Bangladesh from 
food deficits to producing food surpluses. 

Following examination of more recent experiences 
under the National Agricultural Technology Project 
(NATP) in India and the Agricultural Research 
Management Project in Bangladesh, the study 
concludes that linkages between the two NARS and 
CGIAR Centers, in particular IRRI, CIMMYT and 
International Crops Research Institute for the Semi-
Arid Tropics, were successful in achieving the 
objectives set for the collaborative work. The best 
example of such collaboration is the research on the 
rice-wheat systems of the Indo-Gangetic plains of 
India, Pakistan, Bangladesh and Nepal under the 
Rice-Wheat Consortium for the Indo-Gangetic 
Plains (RWC). Following an initiative by the World 
Bank, with support from a number of other donors, 
the RWC was established as an ecoregional 
program of the CGIAR for research on sustainability 
issues affecting the rice-wheat cropping systems of 
these four countries. 

The impact pathway adopted by the research 
supported by the RWC and NARS emphasizes 
participatory processes and multi-disciplinary and 
multi-institutional partnerships involving key 
stakeholders, including the private sector. This 
approach has enhanced the relevance of research and 
accelerated the pace of transfer of new technologies 
and their adoption by farmers. To address the 
sustainability issues, the NARS partners and the CGIAR 
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Centers focused research on resource conservation 
technologies. The sustainability-enhancing 
technologies resulting from this work have included 
n	 conservation (zero or minimum) tillage and the 

direct drilling of wheat in the rice-wheat 
system, in place of conventional tillage involving 
repeated soil cultivation, planking and 
pulverization of topsoil (small-scale private 
entrepreneurs helped to develop and 
manufacture drills suited to local conditions); 

n	 innovations in water management through the 
adaptation of laser land-leveling equipment to 
improve water use efficiency by up to 25%; 

n	 focused targeting of crop improvement and 
management research undertaken by NARS and 
IARCs through feedback provided through the 
systems-based research of the RWC to the 
component commodity research programs, 
especially those related to crop improvement, 
which helped to shift priorities in rice breeding 
towards earlier-maturing varieties to allow the 
more timely planting of wheat after rice and 
encouraged the development of short-season 
pulses and potatoes; and

n	 improved nutrient management through basing 
fertilizer application on site-specific soil 
characteristics. 

The shift to conservation tillage when planting wheat 
is a major achievement of RWC-NARS collaboration, 
especially under the NATP in India. Farmers have 
rapidly adopted the technique. It has been estimated 
that, during the 2004–05 planting season, more than 
1 million ha of wheat was direct drilled in 
northwestern India and Pakistan. Farmers are 
reporting wheat yields gains of 5–15% under direct 
drilling thanks mainly to more timely planting, 
reduced weed competition and improved fertilizer 
efficiency. Another important benefit has been a 
significant reduction in the cost of production per 
unit of harvest (by around US$150/ha in 
northwestern India) due to higher yields and the 
reduced cost of cultivation under direct drilling. The 
drivers of rapid adoption have included the direct 
benefits of technological change observed by farmers 
and their improved socioeconomic circumstances, 
allowing the increased mechanization of agriculture. 
Other facilitating factors have included close 
research-extension-farmer linkages, collaboration 

with the private sector and strong support provided 
by national partners. 

The Indian and Bangladeshi experiences have 
highlighted a number of lessons for developing 
deeper and wider cooperation between the CGIAR 
Centers and World Bank operations. These include 
the following: 

A need exists for a clear strategy, agreed priorities 
and focus. It is important to reach an early agreement 
on a strategy to address the identified priorities 
concerning significant and widespread constraints. 
Thereafter, developing solutions that are relevant and 
acceptable socially as well as economically helps to 
cement IARC-NARS linkages. 

The choice of appropriate research processes is critical 
to success. Natural resource management research 
that is development oriented may be best done using 
systems-based participatory research involving all 
stakeholders. The RWC-NATP partnership was 
successful in promoting participatory multi-disciplinary, 
multi-institutional research. A notable achievement 
was the support provided to participation by 
manufacturers of implements for small-scale farmers, 
which not only ensured the availability of locally 
adapted implements such as direct drills but also 
encouraged the entry of new manufacturers to service 
the growing demand for implements. 

Feedback from systems-based research improves the 
targeting of component commodity research. 
Findings from systems-based research can provide 
valuable feedback to improve the relevance of the 
component commodity research. 

Support is needed for both long-term strategic 
research and time-bound short- to medium-term 
research. World Bank-financed national research 
projects have derived great benefits from close 
linkages with long-term research conducted by 
CGIAR Centers and funded by their core budgets on 
crop improvement and other strategic themes related 
to natural resource management. There is, therefore, 
a strong case for the World Bank’s continued support 
for this type of research. The need for short- to 
medium-term research that is applied and adaptive 
can be met through development projects. 
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Greater attention should go to assessing the impact 
of capacity building on performance. Training 
provided to improve the knowledge and performance 
of scientists has generally been beneficial in the 
context of the project that financed the training but 
has not always improved work performance beyond 
the project. While there are many reasons for this 
disconnect, including funding constraints, greater 
attention by IARCs and the World Bank to changing 
the philosophy and institutional culture of NARS is 
needed for consistency with new approaches to 
research learned in the context of individual projects, 
e.g., participatory approaches to research. 

Greater attention is needed to bridging the 
knowledge gap. The knowledge generated by past 
linkages, and the lessons learned from them, have 
not always been widely disseminated, often not 
reaching the wider scientific and development 
communities, including World Bank staff. The need 
exists for CGIAR Centers and the Bank to pay greater 
attention to disseminating knowledge generated by 
past research investments through a variety of 
channels, including workshops, seminars and 
technical advisory notes. In addition, attention should 
be given to drawing lessons on technical issues such 
as institutional partnerships, participatory processes, 
transferability, sustainability, adoption, and 
monitoring and evaluating impact. 

Based on the case studies discussed in this regional 
study, it is concluded that the synergies between 
CGIAR Centers and World Bank operations have 
been positive, in terms of both research processes 
and products. Lessons learned from past experience 
can, however, be of value in developing stronger and 
more focused linkages in the future. 

Brazil 

The theme of conservation tillage is picked up in the 
final case reviewed here. Towards extending this 
report to the Western Hemisphere and making it 
somewhat global, this final country experience comes 
from Brazil. There, both the World Bank and the 
CGIAR have long been active facing many of the 
development challenges of the past several decades. 
The Bank, along with such other partners as the Inter-

American Development Bank, was heavily involved in 
the reform of the NARS and in structuring the 
Brazilian Agricultural Research Corporation (Embrapa 
by its Portuguese acronym), which today not only 
provides most publicly funded agricultural research 
for the nation but is increasingly active in supporting 
several other national systems, especially in SSA, 
often as part of World Bank operations. As a mature 
research system, Embrapa has well-developed 
relationships with all the CGIAR Centers and 
functional joint working arrangements in most 
aspects of cutting-edge agricultural research, 
including germplasm testing, maintenance and 
conservation. Indeed, as charted by Avila et al. 
(2003), research related to varietal improvement has 
been responsible for half of the Brazilian crop yield 
improvement realized in recent decades, and the 
strong links to CGIAR Centers have been of great 
significance in achieving these important 
contributions to economic growth. 

This theme of continued strong returns to crop-
improvement research spills over into the case 
material reviewed for this study, even if much of that 
experience arose somewhat opportunistically. Two 
related land management (LM) projects supported by 
the World Bank were implemented in southern Brazil 
during the 1990s: the US$138 million LM I project in 
Paraná (Loan 3018-BR) and the US$61 million LM II 
project in Santa Catarina (Loan 3160-BR). These 
projects resulted from the efforts of the authorities in 
both states to reverse severe natural resource 
degradation that had been deepened by widespread 
cropping intensification brought about by the Green 
Revolution of the 1970s. Annual cropping, often 
using heavy machinery and shortened fallow periods 
under highly erosive rains, caused soil compaction 
and structural degeneration. Accelerated runoff 
worsened water losses and soil erosion, as well as 
causing silting and flooding. To compensate for 
declining fertility from soil losses that had reached 
alarming proportions in the mid 1980s, farmers had 
to use more inputs, thereby incurring higher 
production costs. Naturally, such challenges have long 
been central themes in the research portfolio of 
several CGIAR Centers. 
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The Brazilian LM projects studied here combined  
(1) a participatory implementation strategy, using the 
microcatchment as the basic unit for planning and 
collective implementation, with (2) an integrated 
technical strategy, which included principally  
(a) maximizing vegetative cover to protect the soil 
from sealing and erosion, (b) improving the internal 
soil structure and drainage to improve infiltration, and  
(c) the safe disposal of remaining runoff. These basic 
principles were translated into a number of crop- and 
land-management practices that were largely adopted 
by the farmers. The practices contributed to improved 
yields and farm profitability, while reducing soil losses; 
falling water tables; silting in streams and reservoirs; 
floods; and destruction of rural roads, pollution of 
water sources, and depletion of natural resources. The 
projects concentrated on the most critical areas. At 
project completion, soil erosion had ceased to be a 
major concern in both states, and production systems 
had become significantly more sustainable. 

To maximize soil cover, the projects promoted a series 
of practices that included the introduction of zero 
tillage to replace conventional plowing and disking, 
adequate liming and fertilization, green manuring, 
crop rotation, and the use of higher yielding, more 
vigorous crop varieties. Although not originally 
planned, two important crop components of the 
farmers’ production systems in the assisted 
microcatchments profited from germplasm inputs 
developed by CGIAR Centers. They were CIMMYT-
originated wheat lines adopted mainly in Paraná but 
also in Santa Catarina and the IRRI-derived flooded 
rice genotypes used mainly in Santa Catarina. 

Paraná is the second largest of Brazil’s three southern 
states, and has highly diverse and productive 
agriculture. Wheat became an important crop in 
Paraná in the 1970s, accompanying the expansion of 
soybean production. By the end of the decade, 
Paraná had become Brazil’s major wheat-producing 
state, dislodging the traditional leader, Rio Grande do 
Sul. Soybeans in summer followed by wheat in winter 
are privileged complementary crops, as they require 
the same machinery and permit the optimization of 
land use and fertilizers, thereby reducing production 
costs. The soybean-wheat rotation played an 
important role in the implementation of the technical 

strategy of LM I. By ensuring almost permanent crop 
cover throughout the year, and by providing the 
necessary mulch required for the zero-tillage 
introduced by the project, the rotation contributed to 
protecting the soil from rain-splash and consequently 
to reduced erosion. 

Wheat expansion in Paraná was made possible by the 
introduction of CIMMYT lines in the late 1960s. The 
new cultivars adapted well to the mild, dry winters and 
the basaltic soils that characterize the subtropical 
region in the west and north of the state. Thanks to 
the contribution of the CIMMYT genotypes, wheat 
yields surpassed 1.0 t/ha in Brazil. In 1990, at LM I 
start-up, the average yield was 1.5 t/ha. At project 
completion in 1997, thanks to the introduction of 
further new cultivars combined with the adoption of 
modern land-management practices promoted by the 
project, average yields had jumped to 1.9 t/ha, rising 
to exceed 2.2 t/ha thereafter. In total, 75 cultivars were 
used over the period, of which 55 (73%) had CIMMYT 
parentage. The CIMMYT-derived cultivars were used 
mainly in the subtropical region of western and 
northern Paraná, while other cultivars predominated in 
the temperate southern region, which has acidic 
sedimentary soils and cool, rainy winters. 

Total wheat production in Paraná nevertheless 
stagnated at about 1.4 million tons during project 
implementation because of macroeconomic policy 
changes that ended up harming small-scale farmers 
in southern Brazil. In fact, after having expanded to 
an average of 3.25 million tons/year in 1986–89, 
following the adoption of a national import-
substitution policy, wheat production in Paraná was 
seriously affected by the inception of Mercosur, the 
customs union formed in 1990 by Argentina, Brazil, 
Paraguay and Uruguay, which opened the frontier to 
the cheaper Argentine product. The predominantly 
small-scale wheat producers of Paraná and Rio 
Grande do Sul were incapable of competing with the 
better-structured large wheat farms established on 
the rich soils of the Pampas. As a consequence, 
Paraná’s total wheat area declined from 1.8 million 
hectares in the late 1980s to 850,000 ha in the 
1990s. But recently wheat production in Paraná 
began to recover, in part fuelled by the technology 
and productivity gains generated by LM I. 



64     Aligning Global Agricultural Research Investments with National Development Activities

Santa Catarina, the smallest of Brazil’s three southern 
states, has a strong and diverse agricultural sector, 
which contributes 13% of the state’s gross domestic 
product and generates about 31% of its employment. 
Santa Catarina’s climate runs from subtropical to 
temperate, and its terrain undulates heavily, which 
makes it prone to erosion and degradation. Small 
farms predominate. Three distinct production systems 
co-exist: one that mainly uses manual labor; another 
that relies on animal traction, often combined with a 
small two-wheel tractor, which is the most 
widespread system; and full mechanization. 

Rice is an important crop in Santa Catarina, both 
socially and economically. It covers about 135,000 ha of 
valley bottoms and employs about 16,000 rural families. 
The state is the country’s third largest rice producer 
(second largest in flooded rice) but holds the first rank 
in productivity, harvesting 7.6 tons per hectare (t/ha), 
well above the 4.9 t/ha harvested in Rio Grande do Sul, 
Brazil’s largest producer, and more than double the 
national average yield of 3.2 t/ha. From 1990 to 2003, 
while the cropped area increased by only 28% from 
105,000 ha to 135,000 ha, production grew 110% 
from 485,000 tons to over 1 million tons, and the 
average yield grew by 64% from 4.6 t/ha to 7.6 t/ha. 

Rice is grown under irrigation on the state’s limited 
flat areas, mainly on the southern coastal plains and in 
the valley bottoms of the Itajaí Basin. Before LM II, rice 
lands suffered from frequent silting and the partial 
destruction of irrigation systems from runoff and 
erosion caused by bad land management in the upper 
microcatchments. The project managed to control 
erosion and, as a consequence, the destructive impact 
on rice lands was neutralized, with positive results in 
terms of productivity improvement and cost reduction. 

During LM II implementation (1990-98) the cultivated 
area remained essentially unchanged, but production 
increased by 26%. The main factors that contributed 
to this high productivity growth were the use of high-
yielding varieties, pre-germinated seeds, and efficient 
control of weeds (mainly red, or weedy, rice), 
combined with thorough resuscitation of the irrigation 
infrastructure, which the project helped to optimize. 

About a dozen different rice cultivars were used 
during the period. All of them were developed from 
IRRI lines, some imported directly from IRRI but most 
through CIAT. As was the case with the use of 
CIMMYT wheat germplasm in Paraná in LM I, the 
adoption of IRRI rice lines was not originally planned 
but contributed significantly to the development of 
rice production under LM II. 

In conclusion regarding the Brazil case, LM I and II 
benefited about 300,000 small-scale farm families 
working in about 2,800 microcatchments. About 
30,000 wheat farmers in Paraná and 16,000 rice 
producers in Santa Catarina profited directly from the 
projects’ innovations. While not explicitly foreseen by 
project designers, CIMMYT wheat lines and IRRI rice 
lines contributed greatly to the development of 
sustainable production systems among the assisted 
farmers and to average yield increases of about 30% 
in wheat and 26% in rice during project 
implementation. Although most cultivars used by the 
producers under LM I and II were naturally the result 
of prior research efforts, the crop-breeding programs 
of both states benefited from the projects’ financial 
support, generating new cultivars, most of them 
developed from CIMMYT and IRRI lines, which 
contributed to further significant productivity gains 
after the projects’ execution periods. Here, then, is a 
typical case of Centers generating international public 
goods that are deployed by national and sub-national 
entities assisted through World Bank investment 
operations, and thus transformed into national 
production and environmental benefits. 

Overall Conclusions 

It is not a new observation that, if the CGIAR had not 
been established effectively when it was, it would have 
to be invented now. This certainly seems to be the 
case in terms of the linkages and complementarities of 
IARC outputs supporting World Bank operations, and 
vice versa. The case studies reviewed above not only 
speak to some recent outcomes of interactions 
between CGIAR and World Bank country operations 
that are demonstrably useful to a high degree, but 
also identify weaknesses in the environment in which 
both operate, including those affecting the activities of 
their many development partners. 
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As the World Bank is committed to improving 
agricultural productivity to achieve economic growth 
and widespread poverty alleviation, the CGIAR has 
played a vital role in many of the past achievements 
and is destined, if appropriately supported, to do so 
in the foreseeable future. It is hoped that the 
illustrative experiences cited above, along with the 
insights gleaned, can contribute to a stronger 
performance in the future as both the CGIAR System 
and the World Bank move forward with their 
essential services to development in partner 
countries. Surely, a better job can be done of 
harmonizing for greater complementarity and 
capitalizing on opportunities to enhance synergism. 
The challenges of agricultural and rural development 
looming over the coming decades demand that the 
weaknesses be addressed, complementarities be 
strengthened, and key resources be provided on a 
sustained and sustainable basis. To achieve this 
should be central to World Bank policy dialogue with 
the CGIAR System and other development partners in 
the immediate future. This review finds that 
strengthened synergies will require concerted efforts 
from both the World Bank and the Centers, including 
the identification of appropriate funding mechanisms. 
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Annex 2. Earlier findings from a country 
partner perspective

The Work of the Centers as Viewed by the 
National Systems 

Chapter 11, reproduced with permission, of 
Anderson JR, Herdt RW, Scobie GM. 1988. 
Science and Food: The CGIAR and Its Partners, 
World Bank, Washington, DC

From the beginning, the work of the centers in 
improving agricultural production has been a 
collaborative effort carried out in conjunction with 
national agricultural research systems in the 
developing countries. The collaboration has not 
always been trouble-free; none ever is. But for the 
most part whatever progress the centers have helped 
to achieve has come through a process of give and 
take, negotiation, and mutual learning.

To determine how collaboration with the centers is 
viewed from the national perspective, the CGIAR 
impact study commissioned papers on the influence 
of the centers on agriculture in twenty-five 
developing countries. These country studies were 
designed to answer two questions:
n	 What has been the impact of the work of the 

centers on the country's national agricultural 
research system?

n	 What effect has the work of the centers had  
on agricultural production in the country  
under discussion?

The authors of the country studies relied chiefly on 
publications and documents provided by the 
government of the country and on extensive 
interviews with scientists and administrators in the 
national systems. Notwithstanding tight deadlines 
(one to two months), some authors managed to 
conduct sixty or more interviews.

Because they were produced quickly, many of the 
country studies are not polished works. Furthermore, 
even though many authors conducted a large 
number of interviews in the short time allotted, they 
were usually able to interview only a small proportion 
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of those who work for the national systems. Some 
systems, India’s, for example, have a force of several 
thousand government scientists who work on 
agricultural topics.

The authors of the country studies were urged to 
interview a representative cross-section of national 
researchers, but they decided on the sample. As it 
turned out, those who were interviewed appear to 
have been predominantly administrators and 
plantbreeding specialists. A larger sample or a sample 
skewed in other directions might have resulted in 
country studies with somewhat different conclusions. 
But as a whole the studies provide a comprehensive 
response to the first question posed above. They are 
primarily reportorial in nature (although often 
interspersed with comments and opinions by the 
authors) and they offer a mine of information on the 
successes and failures of collaboration between the 
centers and the national systems.

This chapter is an attempt to sum up in a reasonably 
balanced way the story of collaboration as told from 
the viewpoint of the national systems, through 
paraphrases or through direct quotations from the 
country studies. It was deemed particularly important 
to give the national systems a platform for their 
views. As the reader will learn, these views cover a 
wide spectrum of opinion.

The country studies do not provide much new 
statistical evidence on how collaboration between the 
centers and the systems has affected agricultural 
production. More particularly, they often give less 
detail than might be hoped on the effects of the 
centers’ efforts on food crop production. That reality 
may disappoint policymakers, but it will come as no 
surprise to agriculturalists who have worked in the 
developing countries and understand the 
impediments to accurate determination of effects.

One problem, as Billing’s study on Zimbabwe points 
out, is the difficulty of collecting data in countries 
where data collection has not been habitual.

The data base on past and present agricultural 
practices and production is notoriously sparse in 
most developing countries, and Zimbabwe is no 

exception. This deficiency in knowledge about the 
pre-introduction situation [before the national 
system asked the centers for help] does not lend 
itself to an easy measurement of the overall 
production increases that result from the release of 
a new variety or technique. (Billing 1985, pp. 1–2.) 

Another obvious problem is that of apportioning a 
total net impact among multiple causes. In the case 
of center-system collaboration apportionment is 
always difficult, if not impossible. In many countries, 
for example, the principal grain varieties are from the 
centers but are known by local names, whereas in 
others new lines are derived from a combination of 
center varieties, varieties closely related to those of 
the centers, varieties distantly related to center lines, 
and locally developed varieties. In such situations it is 
difficult to say how much of any increase in 
production should be attributed to the centers. To 
complicate matters further, sometimes local varieties 
have no center ancestors but were developed with 
the use of center-inspired techniques.

Notwithstanding such difficulties, some of the 
country studies do offer statistical data on actual 
increases in production or in yield per hectare that are 
known or believed to be directly traceable to 
technological innovations devised by the centers. For 
the most part, however, the country studies report 
only gross gains or losses in crop production and 
make no attempt to address the difficult question of 
the effect of center work on product. Several other 
country studies say that production is believed to 
have increased — usually because of the spread of 
high-yielding varieties of rice or wheat-but give no 
supporting statistics. In short, answers to the second 
question are much sparser than answers to the first.

Factors in the Success of Collaboration

Throughout the country studies are references to the 
factors that have influenced the collaborative 
endeavors of the centers and the national agricultural 
research systems. Some are obvious — weather, for 
example. The country study on Ethiopia (to take 
perhaps the best-known example of weather as a 
crucial factor) was completed in 1984, near the end 
of the drought that had severely hampered 
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agricultural production in various parts of Ethiopia 
since 1971. Political considerations have also 
influenced progress in agricultural production in 
various developing countries. Where governments 
have been unstable, or where the chief goal in 
agriculture recently has been not production but 
agrarian reform, or where the government has 
focused on other priorities, agricultural technology 
and its value sometimes come under severe scrutiny.

Many of the more senior research administrators 
in Bangladesh perceive the whole agricultural 
research thrust to be under active threat from the 
government, which may be suffering some of the 
same “fatigues” that are purported to be held in 
the donor community generally. Needless to say, a 
military government’s perceptions of priorities do 
not always give due attention to agricultural 
research, which usually claims only a rather small 
part of the country’s budget and, given its long-
term orientation, is subject to regular scrutiny as to 
its appropriateness vis-à-vis other issues of national 
development or defense. The centers really have 
an important role to play in maintaining credibility 
of the research thrust in Bangladesh, and this may 
well prove eventually to be their most important 
input, namely, helping to protect the already 
strong national commitment to research 
investment. (Pray and Anderson 1985, p. 20.) 

Another factor in the success of the collaborative 
endeavor that is often mentioned by the country 
studies is the duration of the connection between 
one or more centers and the national system. In 
Indonesia and the Philippines, for example, where 
collaboration between IRRI and the national systems 
began in the mid-1960s, the spread of high-yielding 
rice varieties and the increases in rice production have 
been remarkable. In Cameroon, on the other hand, 
where the national system did not begin to work 
with any of the centers until 1980, and in Burkina 
Faso, which began to create an agricultural research 
system only in 1983, the benefits of collaboration 
were still slender by the time of the study. 

Some anecdotal evidence in the country studies 
suggests that another factor in the success of 
collaborative endeavors is the willingness of the 

centers to adjust their initial premises to actual 
situations. The studies of Bangladesh, Chile, Colombia, 
and Nigeria all offer evidence on the importance of 
flexibility, but perhaps this quotation from the report 
on Tanzania provides the most concrete illustration.

Intercropping, which is the mixing or interplanting 
of a number of different mops on the same piece 
of land at the same time, is a common practice of 
many subsistence farmers. It provides the farmer 
with a variety of returns from land and labor, 
often increases the efficiency with which scarce 
resources are used, and reduces the risk of 
dependence upon a single crop that is susceptible 
to environmental and economic fluctuations. 
Despite its merits, this form of agri-culture was 
considered to be primitive, and all research work 
and recommendations are based on monoculture. 
The low adoption rates by farmers can thus be 
understood. It is only recently that there has been 
a change in attitude among scientists on the 
importance of recognizing and understanding the 
constraints that farmers encounter and their 
rationale for conducting certain farming practices. 
(Ndunguru 1984, p. 70.)2

Although the country studies occasionally mention 
other factors that hamper constructive collaboration 
and the desired end result of greater crop production 
— such matters as weak extension systems, the 
relative importance attributed by countries to export 
and subsistence crops, a lack of a clear sense of 
priorities within the national systems, and occasional 
personal disagreements between staff members of 
the centers and the national systems — it is clear that 
from the national point of view the quality of 
collaboration is determined primarily by the 
capabilities of the national system. In other words, 
the stronger the national system, the more likely it is 
to be able to take advantage of collaboration with 
one or more of the centers. No fewer than sixteen 
country studies specifically refer, sometimes at length, 
to how the quality of a national system affects 
collaboration.3 For most of the sixteen the chief 
obstacle to good collaboration was said to have been 
the weakness of the national system. These 
weaknesses, in general, revolve around shortages of 
money and qualified people.
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The report on Ecuador provides illustrative details. 

Three of the five doctorate-level staff were 
assigned to administration. For the crops of 
interest to the centers, only 48 researchers were 
available, of whom only 9 had carried out 
postgraduate studies. Among the support groups, 
the soils, plant pathology and entomology groups 
are the strongest, with 25 postgraduate 
professionals. From the standpoint of this analysis, 
it can be stated that there is a human resource 
constraint on effective interaction between 
Ecuador’s national system and the centers. 

A factor common to all research programs in 
Ecuador is financial constraint. This factor has to 
be carefully borne in mind because without it the 
interactions between the centers and the national 
system would in most cases have been much more 
productive. It can be stated that the financial 
constraint on the national system has retarded the 
impact of the centers by creating a situation in 
which, for lack of research resources, most of the 
best-trained professionals have left to join private 
enterprise. In a number of cases, imported [plant] 
materials are not tested with sufficient stringency, 
owing to scarcity of resources; for example, 
material may be planted in nearby localities that 
are not representative of the typical environment 
in which the crop develops. In other cases the 
researcher feels compelled to reduce the number 
of [plant] lines brought on to more advanced 
stages for lack of resources, and this may lead to 
rejection of material that has some potential for 
other reasons or other purposes. (Posada Torres 
1986, pp. 28, 31–32.) 

The report on Costa Rica testifies to similar problems. 

The lack of interinstitutional coordination of the 
national system and the financial problems of the 
Ministry of Agriculture are factors that tend to 
reduce the potential impact of collaboration 
between the centers and the national system. 
There was at least one instance in which not 
enough seed of a maize variety resulting from such 
collaboration was available to farmers, who had 
accepted and were demanding the variety. This 

was due to the fact that the national system simply 
did not produce the seed after it was accepted. 
Later, this same variety was allowed by the national 
system to lose its purity and its good characteristics. 
With the return of a maize specialist (now head of 
the program) who was being trained at the 
graduate level by CIMMYT, it is expected that these 
problems will not recur. (Stewart 1985a, p. 57.)

Of the many countries where persons interviewed 
expressed regret about weaknesses in their 
agricultural research systems, Malawi was the one 
where officials were the most candid about the 
system’s shortcomings. 

The Malawi government is quite open about this 
failure to fully benefit from the services that the 
centers have offered. In a classic Malawian 
fashion, they are down-to-earth and realistic. They 
blame themselves for the lack of progress, and 
they are in the process of attempting to rectify the 
situation. Many senior officials feel that the 
inherent weakness of the national system and the 
lack of experienced research workers have been 
the major reasons for the country’s failure to 
capitalize on the services being offered. Others 
blame the poor organization structure and the 
lack of clearly defined objectives on the part of the 
national system. (Billing 1984, p.46.)

To balance these reports on the weaknesses felt or 
perceived in many national systems, it should be 
noted that several country studies—notably those on 
Brazil, Chile, Guatemala, India, and Indonesia—
portray systems that are capable of high-level 
collaboration with the centers. An example is the 
study on Chile.

The dynamics of this international [collaboration] 
are actually extraordinary, considering also the 
tremendous vicissitudes the Chilean national 
system and agriculture have gone through over 
the period of time analyzed. Probably the key 
factors explaining the success of this venture are 
the high quality of the service provided by the 
centers, their efficiency in delivering those 
services, the relatively good level of the Chilean 
staff and the solidity of its national system, and 
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the close personal and highly professional contacts 
established among the scientists and 
administrators of both sets of institutions. The 
latter point, hinting at the lack of bureaucratic 
obstacles on both sides, was repeatedly stressed 
by all Chilean staff interviewed as a most positive 
feature of the center-national system relationship. 
(Venezian 1987, p. 81.)

Center Location as a Factor in Effective 
Collaboration

Eight of the countries in which studies were 
conducted were also host countries for centers. The 
studies indicate that host-country status has a limited 
and disparate effect on collaboration between the 
center and the national system of the country.

ICRISAT, established in Andhra Pradesh in 1972, is the 
junior partner in its relation with the Indian national 
system. Indian researchers had already released many 
varieties and hybrids of sorghum, pearl millet, pigeon 
peas, chickpeas, and groundnuts before ICRISAT 
began its plant-breeding activities. Furthermore, 
ICRISAT hired a large number of Indian research 
scientists for its own staff and was allowed to make 
extensive use of the national system’s germplasm 
collection, which had already benefited from 
considerable external assistance. By 1983 ICRISAT 
had become a highly advanced research institution, 
carrying out extensive plant-breeding, agronomic, 
socioeconomic, and farming systems research while 
providing training to researchers from India and many 
other countries. Among the Indian respondents who 
took part in a survey carried out for the India study 
(Mahapatra, Bhumbla, and Bokil 1986), 50 percent 
rated the quality of services from ICRISAT as very 
good and 40 percent rated them good. 

In the Philippines, the home of IRRI since its founding 
in the 1960s, the relation between the center and the 
national system has on occasion been a matter of 
debate among national researchers. Some national 
scientists have considered their own country’s rice-
breeding programs too dependent on the work done 
at IRRI, whose mandate is to improve rice production 
methods not only in the Philippines but throughout 
Asia. At one point IRRI and the University of the 

Philippines at Los Baños had agreed to a partitioning 
of rice research activities: the university would 
concentrate on upland rice while IRRI would focus on 
lowland rice. In the mid-1980s, however, IRRI felt that 
its broad-scale mandate on rice production 
throughout Asia meant that it too should do more 
work on upland cultivation. 

Notwithstanding the problems of avoiding duplication  
of effort, the basic contribution of IRRI to rice 
cultivation in the Philippines has apparently not been 
seriously questioned. “To the question of IRRI’s 
usefulness, Filipino scientists have no hesitation in 
giving an affirmative answer.” (Gomez 1986, p. 41.)

IITA’s relationship with national researchers in Nigeria 
is also given high marks.

The national system has benefited from a number 
of external institutions and organizations on a 
wide range of topics. The most outstanding of 
these is IITA, which by the mere fact of its location 
in Nigeria naturally contributes not only as a 
corporate body but also through the interaction of 
its staff members with Nigerian scientists, even on 
a purely social plane, to the evolution and 
advancement of national programmes. (Okoro 
and Onuoka 1985, p. 65.) 

As one example among many, the Nigerian study 
points to the task of devising controls for two cassava 
pests, the cassava mealybug and the green spider 
mite. “While IITA was assigned the work of biological 
control, the national system was responsible for work 
on control through breeding” (p. 65).

In Mexico, the home of CIMMYT, high-yielding wheat 
varieties developed in collaboration with that center 
have long been dominant among farmers and no 
doubt will continue to be. The most recent figures 
show that CIMMYT-related varieties are used on 
90–95 percent of Mexico’s wheat area. Since 
CIMMYT’s relation with the Mexican national system 
has far outweighed the national system’s contacts 
with other centers, it was perhaps natural for the 
authors of the country study to arrive at this verdict: 
“The overall conclusion reached regarding the 
international centers of the CCIAR is that their 
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actions do make a favorable contribution to the 
activities of the Mexican [national agricultural 
research service]” (Matus, Santiago, and Puente 
1984, p. 40). The Mexican study does mention some 
concerns of local researchers, the most significant 
perhaps being a suggestion that it may be time for 
the centers to give less attention to plant-breeding 
advances and more to basic research in genetic 
engineering and plant pathology (p. 42).

Ethiopia, which has the largest livestock population 
of any African nation, was a natural home for ILCA. 
That center is given credit as having been virtually the 
only center to have done useful work in Ethiopia 
during the drought years of the 1970s and early 
1980s (Shawel and Negewo 1984, p. 53).

Relations between ICARDA and its host country, Syria, 
are reported to have been limited by the capabilities 
of the national system (El-Akhrass 1986, p. 30). As 
one of the first steps in correcting this situation 
ICARDA and the national system set up a collaborative 
research and training program in late 1981. This 
collaboration covers research in cereals, food legumes, 
and forage crops, the provision of genetic materials, 
and the training of Syrian researchers.

In Peru, the home of CIP, collaborative endeavors 
between the center and the national system are 
extensive. Paz Silva sums up those endeavors. 

CIP has, under agreements with the National 
Agrarian University and the National Agricultural 
Research and Development Institute, provided 
national programs with over 8,000 germplasm 
lines, given training in advanced courses to the 
best-qualified professional staff of both programs, 
provided clones with proven resistance to frost, 
nematodes and late blight, and continuously 
provided up-to-date scientific bibliography and 
technical reports on potato technology. (Paz Silva 
1986, pp. 96–97.)

The Centers’ Role in Plant Breeding

Even a cursory reading of the country studies makes 
it evident that the development of new crop varieties 
is still a matter of utmost interest to many of those 

who work in the national systems. While some 
skeptics may suggest that this was the natural 
outcome of interviews that included many national 
plant breeders, the new varieties nonetheless have 
been in the forefront of practical technological 
advances in food production. Time after time the 
country studies state or imply that the creation of 
better plant varieties and of advanced breeding 
materials has been the most significant achievement 
of the centers.

The view from Kenya on new wheat varieties is  
an example.

[The] CIMMYT wheat germplasm bank has 
contributed to Kenya’s wheat breeding program. 
The wheat breeding program has covered 
predominantly bread wheats… In 1975, CIMMYT 
reported that seven of the Kenyan varieties were 
of Mexican extraction, and by 1977 the number 
had reached 17… Sixteen varieties were of 
Mexican extraction, and by 1977 the number had 
reached 17. (Ruigu 1985, p. 108.)

In Cameroon, as Lyonga and Pamo (1985, p. 67) 
point out, “one of the major functions of the centers 
is to provide excellent biological materials” to the 
national system. Although Cameroon’s productive 
collaboration with the centers began only in 1980, 
that country has received from the centers many 
potential varieties or lines of maize (almost 200), rice 
(more than 400), soybeans (50), wheat and triticale 
(700), and millet (400). 

In Cuba rice varieties and lines from IRRI and CIAT 
have become overwhelmingly dominant. “Since 
1967, a total of 15,027 rice varieties and lines from 
IRRI and CIAT have been introduced and tested in 
Cuba. Of these, 1,726 are in the Ministry of 
Agriculture’s germplasm bank, and 9 have been 
released as commercial varieties. The released 
varieties presently in use cover 100 percent of Cuba’s 
rice area” (Sanchez and Scobie 1986, p. 77).

Twenty-one of the country studies emphasize the 
center’s assistance in plant-breeding technology, 
which has allowed some countries to visualize a time 
when they will be fully capable of doing virtually all 
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of their own breeding work. This is evident, for 
instance, in both Guatemala and Indonesia. 

With a few exceptions, it was found that the 
pattern of division of research efforts [in 
Guatemala] was similar to that of other countries. 
This means that the international centers do the 
basic variety research and the crosses, and the 
national system tests the genetic materials for 
adaptation and carries out further selection. 
Because ICTA [the Guatemalan agricultural research 
organization] is so well organized and capable, 
there were some exceptions. For example, in beans, 
the collaboration of ICTA and CIAT has reached the 
point where they work as partners. ICTA is now 
doing crosses in Guatemala and is even sending 
materials to CIAT and to other countries. Recently 
CIAT received a prize for developing with ICTA a 
variety resistant to golden mosaic [virus]. In corn, 
the release of the quality protein variety Nutricta by 
ICTA proves that this national program is gradually 
doing more of the things only the centers used to 
do. (Stewart 1985b. p. 43.)

The Indonesian country study sums up the progress of 
that country’s collaboration with IRRI in rice breeding.

The partnership has recently been further 
cemented through AARD’s [Indonesia’s main 
agricultural research body] and IRRI’s signing a 
new agreement which recognizes the growing 
competence of the national system, whose 
postgraduate trained staff has increased from 42 
in 1975 to 399 in 1984 (with a further 449 
currently undergoing higher degree training). This 
agreement involved a new kind of working 
relationship about which AARO is very 
enthusiastic. It calls for IRRI to collaborate by filling 
defined and agreed gaps in AARD’s program and 
capability, rather than by AARD’s cooperating in 
IRRI activities. The distinction is subtle but 
extremely important in terms of building 
confidence and capability into a relatively large 
national system which, notwithstanding the past 
gains in rice productivity, envisages a key role for 
IRRI to play in the future in assisting AARD to 
move into frontier areas of research relating to 
upland and swamp rice, hybrid rice, and high-risk 
new technology. (Nestel 1985, p. iv.)

Progress is not a straightforward process. The country 
studies also discuss operational problems such as 
bureaucratic snafus and scientific differences that 
have cropped up over the years. The process of plant-
breeding improvements is evolutionary, and 
sometimes that evolution can seem painfully slow. 
CIMMYT for example, has been sending maize 
germplasm to Malawi for more than fifteen years, 
but “very little progress has been made if 
measurement is made in terms of new germplasm 
[varieties] released and adopted by farmers” (Billing 
1984). A 1981 survey showed that 90 percent of 
Malawi’s maize growers were still partial to local 
varieties. One of the problems in Malawi has been 
that CIMMYT varieties grown in areas of substantial 
rainfall are particularly susceptible to leaf diseases. 
Another is the cost of seed of improved varieties, 
which is quite high for many of Malawi’s smallholders.

Even where growers adopt a new variety, of course, 
they may subsequently find it unsuitable.

A problem of a fundamental nature is the 
rejection, in some cases, by farmers of new crop 
varieties released by research. This happens when 
the new crop does not meet the food taste of 
consumers, or where the costs of the inputs are 
high. For example, the major limitation to the 
adoption of the IITA sorghum package appears to 
be the unacceptable food quality of [the sorghum], 
even though the package provides very high-yield 
varieties. (Okoro and Onuoka 1985, p. 64.)

The country studies reveal that there is still plenty  
of work to do in collaboration on plant-breeding 
technology.

The Training of National Researchers

In the developing countries that have been able to 
take maximum advantage of the agricultural research 
training offered by the centers, such training has 
been of the utmost value. That, at least, is the 
impression conveyed by the country studies. Perhaps 
none makes the point with greater force than the 
Indonesian study: “The responses to the 
questionnaire… make it clear that training is 
regarded as one of the most important roles of the 
centers, particularly by the senior Ministry and AARD 
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personnel interviewed, many of whom felt that it was 
the single most important contribution made by the 
centers to Indonesia” (Nestel 1985, p. 48.)

But the studies also show that training is thought 
equally valuable by nations whose agricultural research 
systems are still quite young, such as Syria. A sense of 
great urgency, in fact, is found in the Syrian study. 

It is generally agreed that training is one of the most 
important services provided by the centers. While 
these services are highly valued in building the 
national research capacity, it is believed that what is 
being offered is much less than what is required… 
Of course, ICARDA cannot be asked to meet all of 
the national system’s research training requirements. 
However, in view of the centers’ resources and 
organization, efforts can be intensified to enhance 
training activities. International help in providing 
post-graduate formal education is urgently needed. 
(El-Akhrass 1986, p. 37.)

A good description of why training is important is 
found in the Philippines study.

Staff development is perceived by all research 
administrators as a continuing concern. Due to staff 
turnover, training must be instituted even to 
maintain present strength. To young researchers, a 
chance to train either locally or abroad is one of the 
major rewards of a job well done. Thus, training is 
ranked as either the most important or the second 
most important service of the centers. … There are 
several features that are desirable about the center’s 
training. First, training is usually given in areas 
where the centers have the best practical 
experience. Second, the sponsoring center is 
familiar with research work in the recipient 
countries, and training is designed to fit local needs. 
Third, trainees are selected from people already 
working in areas related to the training program, so 
that their newly acquired knowledge is readily 
applicable to their current job. (Gomez 1986, p. 33.)

Since the national systems have often achieved 
different levels of capability, it is hardly surprising that 
some country studies reported that some of the courses 
being given by centers were too elementary. No 
country study emphasized that point more than the 

report on Brazil. Brazil asserted its strong interest in 
bolstering agricultural research by creating EMBRAPA in 
1973 and then by quadrupling, over several years, the 
public funds allotted to agricultural research. One result 
of that increase was a substantial rise in the educational 
qualifications of EMBRAPA’s researchers. In 1976 more 
than 60 percent of them had only a bachelor’s degree. 
By 1983, 70 percent had either master’s degrees or 
doctorates. It was not surprising, under these 
circumstances, that a top official of EMBRAPA 
“expressed the opinion that the courses presently 
offered by the centers are not of great interest to 
EMBRAPA’s people” (Homem de Melo 1986, p. 85.)

In some other country studies the same point was 
made indirectly through comments that some centers 
continued to offer similar courses year after year. 
There have been cases of scientists with doctorates 
taking the same courses as technicians. Yet it is also 
important to understand that some countries saw 
curriculum repetition as an answer to one of their 
problems, a constant inflow of new staff members. 
The report on Ecuador provides an illustration.

During the interviews with directors and program 
chiefs it became clear that the courses offered by 
the centers can be utilized by the national 
program to accomplish various kinds of purposes. 
Given the high staff turnover, the centers’ short 
courses provide a means for rapid and effective 
training of replacement staff. This option is 
particularly useful when the vacancy to be filled is 
that of product program chief. The directors of the 
national system expressed their appreciation that 
this training was almost always available, since it 
helps to alleviate discontinuity in research work. 
(Posada Torres 1986, p. 40.)

Many of the country studies imply that the centers 
should be sponsoring a standing curriculum 
composed of elementary, intermediate, and advanced 
courses. The Malawi study contains a clear 
recommendation to this effect.

The centers tend to run courses on an annual 
basis and repeat the courses year after year. This 
means that a researcher who works in a particular 
field cannot progress in his or her training. The 
suggestion is for the centers to run a series of 
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courses in which the training follows a sequence, 
with subsequent courses being more advanced. 
(Billing 1984, p. 81.)

Indeed, one of the strongest desires expressed in 
many country studies was for greater numbers of 
more highly qualified personnel — of practicing 
scientists with graduate degrees. While some 
countries hoped that funding for such advanced 
education might come from the centers, others were 
considering alternative sources of funding. The 
following two quotations illustrate the need for more 
researchers with high qualifications.

The chronic imbalance between the very small 
number of properly qualified scientists and the 
large number of agricultural graduate researchers 
impedes the process of idea and technique 
transfers. Building up research capacity is made 
more difficult. The situation cannot be corrected 
by short training courses oriented mainly toward 
tackling certain practical problems. A large-scale 
program of formal postgraduate education is 
imperative. Expanding the type of cooperation 
presently going on between ICARDA and Aleppo 
University in the area of M.S. and Ph.D. program 
supervision might be the answer. (El-Akhrass 
1986, p. 29.)

The need for much more graduate training is 
deeply felt in ICTA [Guatemala’s research institute]. 
The continued success of this agency is going to 
depend on its being able to keep and upgrade its 
personnel. Unfortunately, the highest attrition rate 
seems to be among those with graduate degrees. 
(Stewart 1985b, p. 55.)

One other suggestion for change recurred often 
enough—in the studies on Bangladesh, Cuba, 
Ecuador, Malawi, and Zimbabwe—to warrant its 
mention here. It was that more center courses should 
be given in developing countries other than the 
centers’ host countries. Among the reasons given 
were the savings in travel costs and the greater 
possibility of adapting practices to local conditions.

The Organization of National Systems

Ever since CIMMYT and lRRI got under way in the 
early 1960s the centers have often served as both 
models and sources of advice as to how agricultural 
research in developing nations might be organized 
and strengthened. At first the influence exerted by 
CIMMYT and IRRI was purely a matter of example. 
Once their accomplishments in raising yields of 
wheat and rice in a few countries through plant-
breeding techniques became generally known, other 
countries with food production deficiencies began 
to pay more attention to the advances that might be 
achieved through more intensive attention to 
agricultural research.

As noted earlier, India and Pakistan were the first 
countries to explore these possibilities intensively, and 
the country study on India explains why. At the time 
of the green revolution, India already had a well-
developed system of agricultural research 
organizations, and success in raising production of 
wheat and rice was followed by an intensive national 
effort to increase production of dryland crops such as 
sorghum, pearl millet, and chickpeas. India now has 
more than twenty research institutes and about 
1,300 researchers working on improvement of 
dryland crops. 

The problems of dryland agriculture are now 
receiving greater attention than ever before. 
Although doubts continue to be expressed about 
the availability and effectiveness of new 
technologies for increasing crop yields under 
conditions of dryland agriculture, the concerted 
research work of the Indian Council for 
Agricultural Research and ICRISAT has provided 
the basis for cautious optimism that, given 
adequate inputs and extension support, it is 
possible to sustain at least a moderate increase in 
yield of coarse grains, pulses, oilseeds, and cotton 
even for this type of agriculture. (Mahapatra, 
Bhumbla, and Bokil 1986, p. 11.)

Indonesia is another nation in which IRRI’sI initial 
successes in raising rice yields made a profound 
impression. As Nestel (1985, p. iv) notes, IRRI’s  
“early successes with IR5 and IR8 are credited with 
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demonstrating the potential impact of agricultural 
research, and this is believed to have helped influence 
and encourage the government to invest heavily in 
agricultural research through the establishment of 
AARD in 1974.” At that same time, Indonesia’s 
researchers began to adhere more closely to the 
institutional models provided by the centers.

Although a multidisciplinary commodity research 
approach has been practiced in Indonesia’s 
transmigration programs since as long ago as the 
late 1950s, this type of approach has been 
strengthened and enhanced in the last decade 
through collaboration with the centers. Starting 
with rice in 1975, the food crop research 
institutes … have organized their work approach 
very much along the lines of the centers, with 
multidisciplinary national teams for each 
commodity. (Nestel 1985, p. 45.)

Some other country studies offer similar reports on 
institutional replication. The Bangladesh Rice 
Research Institute, for example, clearly reflects in its 
organization and operations the institutional methods 
of IRRI. In Cuba the cassava research program is a 
multidisciplinary effort “developed from contacts 
with CIAT” (Sanchez and Scobie 1986, p. 88). At the 
time the study was made the multidisciplinary team 
included six plant breeders, six experts on soil fertility 
and plant nutrition, ten plant protectionists, eight 
agronomists, four seed production specialists, an 
economist, an irrigation specialist, and a librarian. 

As the national systems gradually achieved greater 
strength in the 1970s, it became evident that a 
center capable of providing intelligent advice on 
institutional organization and planning would be 
welcomed. Hence ISNAR — the International Service 
for National Agricultural Research — was established 
in 1980. The country studies on Cameroon, Costa 
Rica, Indonesia, Kenya, Malawi, and Zimbabwe report 
that these national systems have sought help from 
ISNAR. The results of this collaboration early in 
ISNAR’s existence have been mixed.
Zimbabwe appears to have benefited from  
ISNAR’s assistance.

ISNAR has recently completed a study on the 
training needs of the Department of Research and 
Specialist Services. This report is still in its draft 
final stage but is considered a very significant 
contribution to the future organization development 
of the department. The document produced is 
extremely thorough and should go a long way 
towards the development of a viable training 
strategy in the department. (Billing 1985, p. 106.)

The country study for Malawi reports that officials 
there were skeptical of ISNAR’s recommendations and 
conducted their own review of their institutional 
apparatus. In the end, according to the study, 
Malawi’s plan for institutional reorganization was 
remarkably similar to the original ISNAR proposal. 

A more general way in which the centers have 
affected the operations of the national systems 
concerns export versus subsistence crops. Both 
Bangladesh and Cameroon credit the centers in 
general for influencing them to pay more attention to 
subsistence crops and less to export crops. In Brazil 
between the 1960s and the late 1970s, however, 
agricultural research on export crops, measured in 
annual research units, increased to a much greater 
degree than research on domestic crops. That did not 
mean that studies of domestic crops declined.

With respect to domestic crops, impressive growth 
can be observed for cassava, maize, and, to a lesser 
extent, for rice and edible beans, between average 
1960/69 and 1978/80. Although the overall 
growth for all domestic crops was about half that 
observed for exported crops, it is important to 
emphasize that maize and rice had for 1978/80 an 
annual research output at a level similar to the one 
for coffee and soybeans, the two most important 
agricultural exports. (Homem de Melo 1986, p. 69.)

Agricultural Methods and Information

Apart from discussions of collaboration on plant-
breeding techniques, the country studies do not offer 
much on the adoption of new agricultural methods.
Two exceptions are the studies on Cuba and India. 
According to the Indian study, 
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ICRISAT has developed the concept of watershed 
units for improved management of soil, water, and 
crop production consistent with good soil 
conservation principles. These principles have been 
accepted and vigorously adopted by the government 
of India as the basis of dryland improvement.

ICRISAT has improved the methods for screening 
sorghum germplasm against grain mold,  
downy mildew, striga and midge. The checker 
board technique developed for testing sorghum 
lines against striga resistance is now being  
used by national scientists. That method of 
screening sorghum lines against midge is a 
definite contribution….

The wilt disease of chickpea which baffled Indian 
pathologists for over 40 years has been 
demonstrated to be incited by a number of 
pathogens. Resistance has been identified for 
Ascochyta, Botrytis, anthracnose, root rots, stunt 
virus, wilt, [and] pod borer, either singly or in 
combination of two or three. (Mahapatra, 
Bhumbla, and Bokil 1986, pp. 42–43.)

The Cuban study reports on that country’s 
widespread adoption of CIAT’s Sistema Colombiano, 
a group of rapid propagation practices that are said 
to have increased yields of fresh cassava from 5 tons 
per hectare in 1978 to 16 tons per hectare in 1984 
on 60 percent of Cuba’s land devoted to cassava. 
Among other things “major fungal and bacterial 
disease have been identified, and methods for their 
control have been established,” and “rapid 
propagation and tissue culture techniques have been 
successful in eliminating bacteriosis from commercial 
germ plasm” (Sanchez and Scobie 1986, p. 87.)

In Nigeria researchers at the National Root Crops 
Research Institute developed a “minisett” technique 
for producing seed yams from so-called mother seed 
yams. This technique was later refined by IITA scientists 
into a “microsett technique” (see Okoro and Onuoka 
1985, p. 75) whereby plants can be propagated with 
the use of minute amounts of vegetative material.

Research Information

Nine of the country studies refer specifically to the 
publications of the centers. The general tenor of the 
comments is that although the quality of the 
publications is good, methods for distributing them 
to those who would find them most useful are often 
less than efficacious. Perhaps the highest praise for 
the publications of the centers is found in Ndungum’s 
study of agricultural research in Tanzania.

The centers have been very successful in the 
dissemination of information, and one can cite 
several of the publications from these centers 
which are enormously useful. Examples: (a) 
Abstracts — CIAT’s abstracts on cassava, field 
beans, tropical pastures; IITA’s sweet potato and 
cowpea literature abstracts have done much to 
keep scientists informed of what is happening in 
these areas; (b) newsletters can be exemplified by 
CIAT’s cassava newsletter, IRRI’s newsletter on rice, 
and IITA’s Tropical Grain-Legume Bulletin; and (c) 
books. Several booklets from the centers are well 
illustrated and greatly simplify the identification of 
various field problems like pests and diseases of 
the crops they deal with. (Ndunguru 1984.)

Sometimes, it appears, the lapses in the distribution 
of center publications can be traced to the centers 
themselves, but in other cases the problem is poor 
internal distribution within national systems.

The Conservation of Germ Plasm

For some time the centers have given a high priority 
to preserving samples of plant germplasm. These 
collections have been a necessity for the plant-
breeding work of the commodity-oriented centers. 
From their banks the centers have often supplied 
germplasm samples needed by developing countries.
The country study on Nepal praises CIP in this respect.

Besides research on varietal selection, Nepal has 
been participating in CIP programs on post-
harvest storage research and studies on potato 
diseases, perhaps the most serious potato problem 
in Nepal. During 1975–79, 200 germplasm clones 
were brought to Nepal from CIP for trials… CIP 
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has been very responsive to requests for advice 
[from Nepal] at times of crisis. For instance, with a 
recent outbreak of bacterial wilt, an authority was 
dispatched very promptly to advise the 
government on appropriate measures. (Sharma 
and Anderson 1985, p. 25.)

Just as important as collections of germplasm by the 
centers are collections by the developing countries, 
which are the last remaining source of scores of wild 
varieties of domesticated plant species. The CGIAR 
established IBPGR to encourage and assist countries 
to create germplasm collections of their own. The 
Zimbabwe study cites the importance of this work.

A national collection of local germplasm is a very 
important exercise. Its storage for possible future 
use in breeding programs is as important as the 
preservation of the national heritage. IBPGR has 
given assistance to Zimbabwe in this respect. A 
comprehensive collection was made in 1982 and it 
is hoped that a similar collection exercise planned 
for 1984 will now take place in early 1985. This 
collection mission involved center staff and local 
researchers, and is an example of how the 
collaboration of a center can stimulate and 
encourage a national system in an important but 
previously neglected area. (Billing 1985, p. 99.)

National Agricultural Policy

The contributions of IFPRI were less frequently 
mentioned than those of the biological centers for 
perhaps several reasons. Because of its responsibilities 
for analyzing the relation of policies established  
by national governments to farm production, IFPRI is 
more likely to deal with a treasury department,  
a ministry of finance, or a university institute of 
development studies than with a ministry of agriculture,  
but the country study leaders concentrated on 
agricultural researchers. In addition, many developing 
countries do not yet have enough qualified personnel 
within their national systems to collaborate on 
analyses of policy. Many developing countries, for 
various reasons, are seriously underinvesting in social 
science research. 

As described in chapter 7, the commodity centers 
gradually discovered that systematic analysis of 
national policies was vital to their fundamental task 
of raising food production. There was no point in 
working on a new technological approach to greater 
crop production if national policy made widespread 
adoption of that approach unlikely. Frequently the 
introduction and spread of a new crop variety or 
other agricultural innovation depends as heavily on 
such things as the farmers’ selling price, the 
availability of inputs, the existence of transport and 
processing facilities, or the availability of credit to 
farmers as on the variety itself. As a result, both 
biologists and economists at the commodity centers 
have found it necessary to engage in informal 
discussions with the government officials who set 
policies in trade, transport, and allocation of natural 
resources. A number of centers (notably CIAT, 
CIMMYT, CIP, ILCA, and IRRI) now issue periodic 
reports on statistical trends in output, prices, trade, 
and consumption of the crops in their mandates.

Meanwhile, the country studies show that IFPRI and 
its work are becoming known within at least some of 
the national systems. In Bangladesh, for example, 
“IFPRI publications have been widely circulated as 
models of policy research analyses” (Pray and 
Anderson 1985, p. 37). The Bangladesh study also 
notes that “most of IFPRI’s impact has been through 
and on organizations that are not primarily 
agricultural research institutions,” such as the 
Bangladesh Institute of Development Studies, the 
Bangladesh Planning Commission, and the Planning 
Cell of the Ministry of Agriculture. The study on 
Indonesia offers a strong endorsement of IFPRI’s work 
on rice policies.

This regional project is highly regarded by those 
who are aware of it, although knowledge of the 
project and its output do not seem to be 
widespread. However, the responsibility for this 
may lie with the Indonesian counterparts who 
have yet to produce a completion report. The 
work done to date, and the results from IFPRI’s 
work in the Philippines, have encouraged the 
Planning Bureau of the Ministry of Agriculture to 
seek IFPRI participation in a follow-up project 
relating to investment policy in irrigation 
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development. The local directors of the first IFPRI 
project felt that IFPRI had played an important role 
in training Indonesian planners in rationalizing 
their approach to policy options in making difficult 
decisions about large-scale investments. IFPRI’s 
professionalism and independence were regarded 
as important attributes in their work in Indonesia. 
(Nestel 1985, p. 48.)

Some policymakers have emphasized the value of the 
bridge that IFPRI provides between the activities of 
other international centers and the national 
programs. Given national sensitivities, it would of 
course be advantageous if it were always possible to 
distinguish between policy analysis, exploration of 
policy options, and policy advice. Several national 
officials, however, suggested that in practice it is 
difficult to keep the three separate. A good policy 
analysis that makes issues clear was seen as 
tantamount to the direct offer of advice. Nonetheless 
those who were aware of IFPRI viewed it as a 
dispassionate source of independent thought on 
topics that often have awkward political implications.

Agricultural Production

It is difficult — indeed, it may be impossible — to 
state with anything resembling scientific exactitude 
the effect of the work of the centers on agricultural 
production in developing countries. Many of the 
ostensibly quantifiable impacts, such as increased 
output stemming from the use of improved varieties, 
are subject to a number of qualifications. There is an 
intricate interplay between, say, the use of improved 
varieties and a host of other variables — weather, use 
of other inputs, availability of labor, and so on — that 
make pinpointing the impact of any technological 
advance a matter of, at best, considered judgment. 
Furthermore, much of the work of the centers is 
devoted to strengthening institutional capabilities, 
and these efforts are not measurable in any simple 
way. The best evidence available is the considered 
opinions of those who work in the field of agriculture 
in the developing countries.

Caveats aside, many of the country studies do give in 
one way or another, some reasonably valid notions 
about the impact of the work of the centers on crop 

production. The Indonesian study, for example, points 
out that rice production in that country increased 
from 12.2 million tons in 1969 to 25.5 million tons in 
1984 (Nestle 1985, p. iii). During that period 
Indonesia went from being the world’s largest 
importer of rice to being a small exporter. By the 
1983–84 crop year, according to Dalrymple (1986a), 
about 82 percent of Indonesia’s rice land had been 
planted in high-yielding rice varieties, about 39 
percent of it in PB36 (the local name for IR36) and 27 
percent in Cisadane, a variety developed in Indonesia 
that has IRRI lines in its ancestry. Nestel notes that 
several authors have attempted to quantify the 
contributions of better irrigation, additional fertilizer, 
and new rice varieties to the higher production 
figures, which were in part attributable to the 
increase of about 1 million hectares in the wetland 
rice area. An unpublished USAID study for 1976–81, 
Nestel reports, attributed 13.5 percent of the growth 
in yield during the period to new varieties. The same 
study calculated that the internal rate of return to 
investment in rice research between 1974 and 1979 
was more than 60 percent. Clearly, high-yielding rice 
varieties have not been the only reason for 
Indonesia’s increased rice production, but they 
appeared to be responsible for between 1 and 2 
million tons of the increase in 1983–84.

High-yielding rice varieties have made a difference  
in the Philippines as well. Although the amount of 
land devoted to rice cultivation in the Philippines 
remained virtually stable between 1960 and 1982, 
production rose from about 3.7 million tons in 1960 
to about 8.1 million tons by 1982. Again, this rise 
cannot be attributed solely to the development of 
high-yielding varieties.

The country study on Ecuador offers what it readily 
admits is a “rough estimate, based on highly 
conservative assumptions” of the contribution of new 
technology to production.

Estimating that, on average, the new varieties and 
technological package increase farm yields by 0.5 
tons/hectare, an adoption rate reaching 10 
percent over a period of 5 years would raise 
aggregate production by some 77,000 tons for 
the principal crops (potatoes, wheat, rice, maize, 
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and barley), assuming no change in the present 
area planted. This increase, valued at an average 
price of US$200/ton, would have a value of 
US$15.5 million. (Posada Torres 1986, p. vi.)

The Cuban study offers more detailed estimates of 
the impact of the centers on the production of three 
staples.

In the “mature” group of crops a significant share 
of the total area sown in Cuba involves the use of 
germplasm and technology which are products of 
CGIAR collaboration. It is estimated that the 
production of rice, beans, and cassava is a respective 
73, 21, and 224 percent higher than it would be in 
the absence of these innovations. The annual flow 
of benefits from the extra production is US$40 
million, $3 million, and $11 million, respectively. The 
internal rates of return to the Cuban research 
program were calculated as 54, 29, and 48 percent 
per year [for rice, beans, and cassava], respectively. 
(Sanchez and Scobie 1986, p. vii.)

Reporting on the impact of ICRISAT, the study on 
India prepared by Mahapatra, Bhumbla, and Bokil 
(1986) gives the following annual percentage 
increases in production for 1960–61 to 1980–81.

	 Percent
Sorghum		 0.81
Pearl millet		 1.7
Chickpeas	 -1.2
Pigeon peas		 0.7

But the Indian report also notes that all four crops are 
grown in “inhospitable and harsh environments” and 
that Indian scientists “have taken extensive 
advantage of the germplasm bank maintained by 
ICRISAT” in seeking to raise production (pp. 24, 26).

The report on Nepal specifically notes something that 
is only implied by most of the country studies: 
“aggregate national level statistics do not report yields 
for HYVs” (Sharma and Anderson 1985, p. 34). It 
therefore uses reports on various small-scale studies to 
examine the impact of modem varieties on yields. 
Those studies make it evident that the advantages of 
modern grain varieties depend to a tremendous 
degree on other conditions. If the soil is good and if 

irrigation and fertilizer are available, rice and wheat 
farmers in Nepal can achieve yields that are double the 
national averages. In the Tarai, for example, six popular 
high-yielding varieties of rice produced yields of 3.6 
tons per hectare, twice the national average of 1.8 
tons per hectare. Similarly, wheat productivity when 
modern varieties are used under favorable conditions 
went as high as 2.35 tons per hectare in the early 
1980s, far exceeding the national average of 1.14 tons 
per hectare. The Ministry of Agriculture’s most recent 
figures on adoption of high-yielding varieties for the 
crop year 1979–80 are 25 percent for rice and 85 
percent for wheat, but Sharma and Anderson suggest 
that the figure on rice in particular may be overstated. 

Special attention is paid in the study on Syria to the 
production impact of high-yielding wheat varieties. 
Production has increased substantially owing to 
several factors: the approximate doubling of the 
country’s irrigated wheat area during 1967–83 from 
about 83,000 hectares to 173,000 hectares, a new 
cropping rotation of cotton-wheat in place of cotton-
fallow, and the use of additional fertilizer, as well as 
the planting of high-yielding wheat varieties, 
particularly the bread wheat Mexipak from CIMMYT. 
For 1967–73 the average annual production of wheat 
in Syria was 930,000 tons; for 1974–83 it was 
1,670,000 tons (El-Akhrass 1986, p. 39).

The studies mentioned so far, along with a few others, 
offer statistics that show production increases. About 
the same number of studies, however, either ignored 
the subject or offered explanations of why the spread 
of high-yielding grain varieties has not produced larger 
yields or why it was not possible to trace increases in 
production. Venezian’s (1957) study of Chile, for 
example, notes that while the national average wheat 
yield is 1.7 tons per hectare, irrigated fields can 
produce anywhere from 3 tons to 8 tons per hectare 
(p. 96). These higher yields are found mainly in regions 
with superior soils. But because much higher profits 
can be made by raising fruits, vegetables, and maize in 
these regions, wheat cultivation has gradually been 
shifted to less favorable areas.

In summary, this review of the production impacts of 
the centers is suggestive rather than comprehensive. 
It does show, however, that a much more thorough 
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investigation would be needed to produce truly 
comprehensive data on the impact on production of 
the centers’ work, even in the limited number of 
developing countries discussed in this project. Unlike 
the areal spread of high-yielding varieties of rice and 
wheat, which is fairly well documented, the impact 
of the centers on crop production, especially for 
crops other than rice and wheat, will probably be 
clear only in the distant future. The finding on total 
grain production in chapter 2 is believed to be 
conservative; it is an estimate derived from 
calculations using data that in many cases will 
obviously benefit from further refinement.

Conclusion: The Realities of an Imperfect World

In the developing countries reported on in the 
country studies the centers are widely — although 
not invariably — regarded as sources of inspiration 
and of knowledge about at least many of the most 
important food crops. Some studies did report 
complaints about inadequate coverage of such things 
as oilseeds, vegetables, tree crops, and livestock 
research. Most of the studies, although they note 
certain difficulties in collaboration (many of which 
have since been resolved), conclude that there is no 
doubt that the centers as a whole have been a prime 
force for technological advance in agriculture. Many 
of the national research programs chiefly express 
regret that some weaknesses in their own operations 
have made it difficult to collaborate with the centers 
as effectively as they would have wished. Many 
express the hope that collaboration will improve in 
the future as their own national system strengthens 
its capabilities. A few are more skeptical.

The following quotations from the country studies 
illustrate the effectiveness of collaboration in many 
cases but also suggest that the work of maintaining 
effective collaboration is a day-to-day task that can 
never be taken for granted. 

The interactions between the centers and the 
national system in Ecuador are complex, with the 
degree of interaction determined by the current 
situation of particular commodity programs. It is 
felt that, for the present study, a generalization 
would serve no useful purpose since the various 

programs are not all in the same situation. Cases 
exist of long-standing and well-established 
programs in which the theoretical division of work 
between the centers and the national system is 
functioning in practice. Programs also exist which, 
though similarly long-standing, are dependent on 
the centers both for germplasm and for financial 
assistance for their operations. Evaluation is 
difficult in the case of commodity programs that 
have to serve different agroecological zones… In 
these cases the national system is compelled to 
carry out some of the tasks that would theoretically 
belong to a center. Moreover, in some cases, 
because of the weakness of the [national] program 
in all areas… the center has totally replaced the 
national system in the performance of its functions. 
Finally, cases exist of research programs that could 
have substantial potential in the future, either as 
intermediate or as final products, in which it has 
not yet become clear what the work of the centers 
should be. (Posada Torres 1986, p. 31.)

The collaborations have led to an overall 
improvement in the national system by the 
improvement of researchers, as reflected in the 
results of the interviews, which indicate 
improvement in research methodology and 
planning, better knowledge of global research 
activities which allows shortcuts in applied 
research, greater consideration of the need to 
treat farms as economic units, and greater 
concern for agroecological replicability. This 
improvement has been brought about with the 
help of training, technical information, and 
genetic materials services from the centers. 
(Isarangkura 1986, p. 66.)

The relationship between the national agricultural 
research system in Zimbabwe and the 
international centers is considered to be beneficial 
by all the people interviewed. The provision of 
biological material especially for crops programs 
orientated towards the communal areas and the 
provisions of training in specific areas has been 
isolated by most respondents as the activities of 
the centers which are the most complementary to 
the aims and objectives of the country’s research 
program. Zimbabwe has benefited considerably 
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from this relationship, the effects of which will 
take some time to reach fruition. The research 
system in Zimbabwe is moving in a new direction 
in its research orientation and strategy. The centers 
which have had experience in this type of research 
can help considerably. The research service is 
relatively inexperienced [in this new direction] but 
is highly competent. By realizing this and by 
offering genuine support and encouragement, the 
centers could make a significant contribution 
towards the continued development of research in 
Zimbabwe. (Billing 1985, p. 116.)

Notes

1. Phillip Sawicki provided valuable assistance in 
extracting from the individual studies much of the 
information used in this chapter.

2. The findings of those African country studies that 
have not been published separately are 
synthesized in a summary report on tropical Africa 
(Jahnke, Kirschke, and Lagemann 1987). The 
unpublished studies are annotated in the 
bibliography as “processed.”

3. The studies are those of Brazil, Chile, Colombia, 
Costa Rica, Cuba, Ecuador, Ethiopia, Indonesia, 
Kenya, Malawi, Nepal, Peru, Philippines, Syria, 
Tanzania, and Thailand.

Note for annex 2: For brevity here, the cited 
references are to be found in Anderson, Herdt and 
Scobie (1988); References (pp 124–27) and the 
country studies are detailed there (pp 128–29). 



82     Aligning Global Agricultural Research Investments with National Development Activities

Acronyms and abbreviations

ACIAR	 Australian Centre for International Agricultural Research
AIDS	 acquired immunodeficiency syndrome
ADD	 agricultural development division
ASARECA	 Association for Strengthening Agricultural Research in Eastern and Central Africa
AusAID	 Australian Agency for International Development
BCA	 Bunda College of Agriculture, Malawi
CAPRi	 Collective Action and Property Rights
CGIAR	 Consultative Group on International Agricultural Research
CIAP	 Cambodia-IRRI-Australia Project
CIAT	 Centro Internacional de Agricultura Tropical (International Center for Tropical Agriculture), Colombia
CIDA	 Canadian International Development Agency
CIFOR	 Center for International Forestry Research, Indonesia
CIMMYT	 Centro Internacional de Mejoramiento de Maiz y Trigo (International Maize and Wheat 

Improvement Center), Mexico
CIP	 Centro Internacional de la Papa (International Potato Center), Peru
CPWF	 Challenge Program on Water and Food
DFID	 Department for International Development, United Kingdom
DR Congo	 Democratic Republic of Congo
DREAM	 Dynamic Research Evaluation for Management
EAC	 East African Community
Embrapa	 Empresa Brasileira de Pesquisa Agropecuária (Brazilian Agricultural Research Corporation)
FAO	 Food and Agriculture Organization of the United Nations
GLS	 gray leaf spot (maize disease)
GPP group	 Global Programs and Partnerships group
GTZ	 Deutsche Gesellschaft für Technische Zusammenarbeit (German international cooperation 

enterprise for sustainable development)
ha	 hectare
HIV	 human immunodeficiency virus
HYV	 high-yielding variety
IAC	 InterAcademy Council, Netherlands
IARC	 international agricultural research center
ICARDA	 International Center for Agricultural Research in the Dry Areas, Syria
ICRISAT	 International Crops Research Institute for the Semi-Arid Tropics, India
ICRAF	 World Agroforestry Centre, Kenya
IDRC	 International Development Research Centre, Canada
IFAD	 International Fund for Agricultural Development
IFDC	 International Fertilizer Development Center, United States
IFPRI	 International Food Policy Research Institute, United States
IITA	 International Institute of Tropical Agriculture, Nigeria
ILRI	 International Livestock Research Institute, Kenya
IPG	 international public good
IPGRI	 International Plant Genetic Resources Institute (now Bioversity International), Italy
IR5, IR8	 early modern high-yielding rice varieties
IRRI	 International Rice Research Institute, Philippines
ISNAR	 International Service for National Agricultural Research (now subsumed under other CGIAR Centers)



The CGIAR Experience     83

IWMI	 International Water Management Institute, Sri Lanka
KARI	 Kenya Agricultural Research Institute
kg	 kilogram
LM	 land management
MDG	 Millennium Development Goal
MoLFD	 Ministry of Livestock and Fisheries Development, Kenya
MPRS	 Malawi Poverty Reduction Strategy
NARS	 national agricultural research system(s)
NATP	 National Agricultural Technology Project, India
NEPAD	 New Partnership for Africa’s Development
NERICA	 new rice for Africa
NGO	 nongovernmental organization
NRM	 natural resource management
ODI	 Overseas Development Institute, United Kingdom
OED	 Operations Evaluation Department of the World Bank
R&D	 research and development
RENEWAL	 Rural Livelihoods and Food Security
RWC	 Rice-Wheat Consortium for the Indo-Gangetic Plains
SDP	 Kenya Smallholder Dairy Research and Development Project
SoilFertNet	 Soil Fertility Network, Southern Africa
SSA	 sub-Saharan Africa
t/ha	 tons per hectare 
UNDP	 United Nations Development Programme 
USAID	 United States Agency for International Development
WARDA	 Africa Rice Center (formerly West Africa Rice Development Association), Côte d’Ivoire
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