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Abstract

This study reviews the ongoing reforms of national agricultural research systems (NARS) in sub-
Saharan Aftica. The study not only takes stock of the principal reform themes (i.e., a redefinition of
the role of government, decentralization, stakeholder participation, new financing mechanisms,
and system linkages), but also highlights the underlying ideas and concepts that shape the present
NARS reform agenda. NARS reform details are illustrated and discussed in seven case-study coun-
tries: Cote d'Ivoire, Ethiopia, Ghana, Kenya, Senegal, Tanzania, and Uganda. While there is consider-
able consensus about the main trends, there are major differences and disputes on specific aspects
of the reform agenda. Moreover, NARS reforms alone will not close the technological divide between
Africa and the rest of the world—they are to be seen as part of a far broader modernization agenda.

vii






Foreword

The potential of agricultural science and technology (S&T) to bring greater prosperity has, to date,
not materialized for the large majority of the African farmers and consumers. This is not because of a
lack of effort to exploit the potential of agricultural S&T (investments in agricultural research have,
on average, been relatively higher in sub-Saharan Affica than in Asia), but because the institutional
setting within which agricultural innovation has to take place is so much weaker in sub-Saharan
Africa than in Asia or Latin America. Lack of markets, poor infrastructure, and political instability are
just some of the factors that are placing significant constraints on the impact of agricultural S&T in
sub-Saharan Africa. Moreover, the agricultural innovation system itself seems to function rather
poorly. Donors and international agencies like the World Bank are therefore urging agricultural
research and extension services in sub-Saharan Africa to reform.

This study focuses in particular on the ongoing reforms of African national agricultural research sys-
tems (NARS). It summarizes and evaluates the NARS reform agenda that is currently being imple-
mented in Africa. The study not only takes stock of the principal developments, but also highlights
the underlying ideas and concepts that are shaping the present NARS reform agenda. While there is
considerable consensus on the main themes of the agenda, there can be heated debates on the spe-
cifics of the reforms. For example, while nobody objects to stakeholder participation in principle,
there are many forms and levels of stakeholder participation. Finding the right balance between the
various stakeholders is very location and situation specific.

We hope that this synthesis and analysis of current NARS reforms in Africa will help the many differ-
ent players in agricultural innovation to understand better the ongoing changes in the African NARS
and their conceptual origins. In addition, we hope it will create a starting point for further discus-
sions on the future directions of the NARS reform agenda.

Jacques Eckebil
Director General, ISNAR






Executive Summary

This study evaluates ongoing efforts to restructure and reform national agricultural research sys-
tems in Africa. While there is an urgent need to make African agricultural research more relevant
and efficient, it is not evident a priori that the current reforms contribute sufficiently to this objec-
tive. The information for the current analysis was provided by a literature review, seven commis-
sioned case studies of African national agricultural research systems (NARS), and discussions with
donors and international development agencies closely involved in the current reforms.

The following five major areas dominate the current NARS reform agenda:

1. redefinition of the role of government in agricultural research: application of a stricter public-
good argument (privatize when possible); separation of research funding, priority setting,
and implementation;

2. decentralization of agricultural research: geographically and in terms of decision making;

3. stakeholder participation: by consultation, joint implementation, controlling budgets, and
cofinancing;

4. emerging funding instruments: more emphasis on (co)financing by direct beneficiaries (sur-
charges, matching grants, etc.); competitive research funds;

5. strengthening of system linkages: between research agencies (national, regional, and interna-
tional); between researchers, extension workers, and farmers (the agricultural knowledge
and information system [AKIS] model); and between all possible partners in agricultural inno-
vation processes, including civil organizations, traders, and input and processing industries
(the national system of innovatio [NSI] model).

Although specific details of the reforms differ between countries, the themes are the same, and they
all seem to move towards greater stakeholder participation in order to make agricultural research
more responsive, client oriented, and demand driven. There is a strong body of opinion indicating
that without visible positive impacts (i.e., innovations that contribute positively to the well-being of
millions of poor farmers and consumers), public support for agricultural research will erode even
further.

There is serious concern, however, that with stronger stakeholder participation, research will only
reach the better-organized, market-oriented farmers and not the millions of poor, subsistence-
oriented farmers. Helping the latter to organize themselves, which several donors see as a crucial
component of the current reform agenda, may be a more demanding task than is generally assumed.
There is ample reason to believe that the demand for new technology and knowledge in subsistence
agriculture is underdeveloped, constrained as subsistence farmers are by their own production and
learning routines. It is not until farmers move towards commercial agriculture that an agricultural
innovation process can gain momentum and become self-perpetuating. The crux of the problem is
how to help farmers to move from subsistence- to market-oriented farming. Until such a transition
has taken place, many of the potential benefits of agricultural research will remain largely irrele-
vant. This study recommends a transition at both the supply and the demand side of agricultural
innovation. Making the supply of agricultural research more demand driven may yield only very
modest dividends if, at the same time, we do not try to stimulate and organize the demand for agri-
cultural research from the farmers themselves.

The current reforms in agricultural research are not taking place in isolation—they are being
shaped by broader, exogenous developments. For example, after a period of relative neglect, there
are signs of renewed interest in rural development among national governments and donors. This is
due in part to the increased emphasis on poverty reduction in recent years, since most of the poor in
Africa live in rural areas and depend on agriculture. In contrast to the rural-development strategies
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of the 1970s and 1980s (which relied heavily on state intervention), the new strategies rely more on
markets and civil society.

Two schools of thought have been particularly influential in shaping the current reform agenda:
(1) new public management and (2) systems analysis. The former represents a collection of ideas and
concepts on how to make the public sector more effective and efficient by introducing businesslike
management procedures and concepts, while the latter provides analytical tools for describing and
analyzing complex processes involving many different actors. The NARS, AKIS, and innovation sys-
tem concepts are all based on a systems analysis approach. The advantage of the all-inclusive inno-
vation system perspective over the NARS and AKIS concepts is that it provides a more complete and
realistic picture of the agricultural innovation process, covering all the various actors and how they
depend on each other. This study therefore recommends the adoption of an innovation system
approach by ASARECA and its members.

While most reforms have the potential to improve the relevance and efficiency of agricultural
research and innovation, their net effect hinges on how well the reforms are implemented. The
institutional innovations that are being promoted by the present NARS reform agenda are not of the
ready-to-use type, but are critically dependent on ad hoc experimentation and "learning by doing."
Sharing these learning experiences can result in important positive, cross-border spillovers of ideas.
Hence the recommendation to ASARECA to explore (in collaboration with FARA, FAO, and ISNAR) the
possibility of establishing a network that deals specifically with institutional innovation issues in
agricultural research and innovation systems. There is also a pressing need for African agricultural
research organizations to develop expertise in institutional innovation to complement their exper-
tise in technological innovation.

Xii
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Introduction

Agricultural modernization is a key element in the development strategy of almost all African coun-
tries. Major improvements in agricultural productivity should free up resources (particularly labor)
for other economic activities, keep food prices low, and improve the living standards of those who
continue farming. Since technological innovation plays a key role in this modernization process,
agencies that generate and facilitate such innovation or ensure their adoption by farmers are partic-
ularly important.

Recognizing the importance of technological innovation, both national governments and donor
organizations have invested substantial sums in agricultural research in Africa over the past 30 to
40 years. During the 1990s, roughly a billion dollars were spent annually’ on agricultural research in
sub-Saharan Africa. While there was a major expansion of agricultural research capacity during the
1960s and 1970s, this growth halted during the 1980s and 1990s. Although this was partly a result
of the financial and economic crises that have affected African countries so severely during the past
20 years, it was also due to the fact that past investments in agricultural research did not produce a
robust increase in agricultural production and productivity. Improvements in agricultural produc-
tion and productivity in Africa have persistently lagged behind those taking place in the rest of the
world, and the Green Revolution seems to have bypassed most of the continent. With such a modest
record of accomplishment at the macro level, it has been difficult to convince national and interna-
tional policymakers that even more money should be spent on agricultural research in Africa. How-
ever, it would not be fair to single out agricultural research as the principal bottleneck limiting agri-
cultural production and productivity; nor is it realistic to assume that if the problems of agricultural
research were solved, then the productivity problem would automatically be solved as well. The rap-
idly deteriorating economic environment over the past 20 years and unfair competition from subsi-
dized farmers in developed countries also play a role.

As a result of the changing circumstances mentioned above, the emphasis shifted from the expan-
sion of agricultural research capacity during the 1960s and 1970s to a better use of existing research
capacity in the 1980s and 1990s. Hence, in the last two decades, most African countries have consoli-
dated (most of) their agricultural research capacity into a single organization and emphasized
strong central coordination and leadership. At the same time, national agricultural research strate-
gies and plans were developed to streamline and focus the national agricultural research agenda. In
addition, efforts were made to introduce sound management practices to agricultural research
organizations, including planning, monitoring and evaluation, financial management, and manage-
ment information systems. Given that the reform and restructuring of African agricultural research
has been an ongoing process for some time, why, then, is a new study warranted at this time?

A major new dimension in the overall focus of the reform agenda that has emerged in recent years is
the shift from centralization to decentralization. Moreover, the new reform agenda forces agricul-
tural research to be more outward looking, client oriented, and impact driven. It is not sufficient to
produce good science: research organizations are being urged to ensure that their knowledge and
technology are being applied, preferably by resource-poor, subsistence-oriented farmers in hitherto
neglected areas. Client orientation has always been strongest in commercial agriculture; in subsis-
tence agriculture, which includes the large majority of African farmers, the demand for agricultural
research and innovation is more diffuse and less well articulated.

1 Expressed in constant 1985 PPP dollars (Pardey, Roseboom, and Beintema 1997).



ISNAR Research Report 24

This study describes and analyzes the major themes of the new reform agenda, their feasibility, and
the role of the development community at large (i.e. national governments, NGOs, bilateral donors,
the World Bank, and other international agencies such as FAO, IFAD, and ISNAR) in pursuing the new
reform agenda.

More specifically, the objectives of the study were to
1. improve understanding of the origins and rationale of the new approaches to the organiza-
tion of agricultural research;
. establish the scope and depth of implementation of these approaches;
. identify their major conceptual strengths and weaknesses;
. establish the feasibility of the various approaches;
. specify implications for the various actors in agricultural research;
. propose options for action for ASARECA, other SROs, and FARA.

AU WN

The report is structured in five sections. The first describes our analytical framework and gives an
overview of the five major reform themes in national agricultural research systems (NARS) identified
by this study: (1) redefining the role of government, (2) decentralization of agricultural research,
(3) stakeholder participation, (4) emerging funding mechanisms, and (5) system linkages. The pros
and cons associated with each reform theme are discussed in section 2 using material drawn from
case studies on different countries. Section 3 provides an overall evaluation of the current NARS
reform agenda and section 4 discusses the implications of the reform agenda for the various actors
involved: national governments, research managers, donor agencies, etc. In the final section, the
principal conclusions of the study as a whole are summarized.



Chapter 1. The NARS Reform Agenda in Africa

Janssen and Braunschweig (2002), in their study of trends in the organization and financing of agri-
cultural research in developed countries, introduced a conceptual framework of three steps to ana-
lyze institutional changes in agricultural research:

1. an exploration of exogenous changes in the agricultural research context;

2. an exploration of modifications or reforms in research systems;

3. an evaluation of the quality and effectiveness of research systems based on quality criteria.

A fourth step that has been added to the current study is an exploration of the schools of thought
that are shaping the type of modifications attempted in response to changes in the exogenous con-
text and the evaluation of past performance (figure 1).

Exogeneous changes in the
agricultural research context

Schools .| Modification in research
of thought g systems N
A
v v
: Evaluation of the quality and
"""""" effectiveness of the system

Note: The arrows indicate the direction of causality between the different steps.

Figure I: Conceptual framework for describing trends in the financing and organization of
agricultural research

In section 1.1, we explore the changes that have taken place in the exogenous context of African
agricultural research. Our impression is that although these exogenous changes have had some
influence on the (proposed) modifications in African NARS, concern over the weak performance of
most African NARS (the feedback loop) has been the principal driving force for reforms. In section
1.2, we briefly summarize the available evidence regarding the past performance of agricultural
research in Africa, while in section 1.3 we discuss the principal reforms that are currently being
implemented or contemplated in African NARS. The underlying schools of thought that have shaped
the current reform agenda are reviewed in section 1.4 and conclusions are drawn in section 1.5.

1.1 Exogenous changes in the context of agricultural research

An important suggestion arising from our analytical model is that agricultural research systems are
context specific and historically determined: they reflect many years of evolution, during which
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they adapted, as best as possible, to changing circumstances and demands. Hence, understanding
the changes in the external context of NARS may help us understand and assess NARS reforms. On
the other hand, the more agricultural research systems understand exogenous changes and devel-
opments, the better they can respond and adapt themselves to those changes.

An often-heard complaint is that African NARS are bombarded by suggestions for reform that are
borrowed from elsewhere but that neglect the context specificity of such reforms. Although such
ideas and concepts can be useful (since it is not necessary to reinvent the wheel), a considerable
amount of caution and critical evaluation is required before any are adopted. Janssen and
Braunschweig (2002), for example, showed that various changes in the financing and guidance of
agricultural research that have taken place in developed countries (and that are currently being pro-
moted in developing countries) were the consequence, not the genesis, of agricultural moderniza-
tion.

Four broad categories of exogenous trends affecting the development of agricultural research sys-
tems can be identified: (1) changes in the political and socioeconomic context, (2) changes in the
demand for agricultural research services, (3) changes in research technologies, methodologies, and
approaches, and (4) changes in the institutional context.

1.1.1 Changes in the political and socioeconomic context

Market liberalization, democratization, and decentralization are increasingly important issues in
the political and socioeconomic domain of a growing number of African countries. They provide the
present context and driving force for institutional innovations, including enhanced accountability
and the reconfiguration of the public sector to create opportunities for private-sector development.
The current NARS reforms are very much part of this agenda. However, several African countries are
affected seriously by political strife and civil war—not a particularly conducive environment for
institutional innovation.

The complete derailment of predominantly state-run economies in the late 1970s was followed by
two decades of harsh structural adjustment policies, which tried to get African economies back on
track by reducing government intervention and creating a more market-driven environment. How-
ever, after a substantial period of government withdrawal and neglect, we are now seeing a revival
of government policies that take a more proactive stance by setting out clear development goals
such as poverty reduction and agriculture-led development within a market-led economy. For exam-
ple, in recent years, about half of the African countries have developed poverty-reduction strategies
in close collaboration with the World Bank. Although these strategies seldom address agricultural
research specifically, they could have an impact on the demand side of agricultural research by giv-
ing greater weight to the needs of poor farmers.

Thus, after many years of relative neglect, agriculture seems to be back on the economic policy
agenda in several Affican countries. It is becoming increasingly apparent that modernization of the
agricultural sector is a critical precondition for modernization of the economy in general. Ethiopia,
for example, has now adopted an agriculture-led development strategy, while Uganda has adopted
arather ambitious "Program for the Modernization of Agriculture." These initiatives adopt a holistic
approach, recognizing that various aspects of the agricultural sector have to be improved simulta-
neously in order to modernize the sector as a whole.

1 Nevertheless, countries that have gone through a period of political unrest and civil war tend to be more open to
institutional innovation. Hence, we could find no evidence that politically stable African countries have outper-
formed politically unstable countries in an economic sense.
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The New Partnership for Africa's Development (NEPAD), which brings together African governments
and the donor community, also attaches a high degree of importance to the development of Africa's
agriculture as reflected in its Comprehensive Africa Agriculture Development Program (NEPAD
2002). The latter proposes the following four broad, mutually reinforcing development pillars for
Africa's agriculture: (1) extending the area under sustainable land management and reliable water
control systems, (2) improving rural infrastructure and market access, (3) increasing food supply and
reducing hunger, and (4) promoting agricultural research and technology dissemination and adop-
tion.

Despite recognition of the importance of agriculture, however, the option preferred by most African
governments is to leave agricultural innovation as far as possible to market forces and only resort to
government intervention when such forces fail (for example, where markets are nonexistent, under-
developed, or unattractive to the private sector). This attitude is partly the result of the severe bud-
get deficits and debts of most African governments (which have forced them to be extremely selec-
tive in the tasks that they can take on), and partly due to the more skeptical attitude towards the role
of government in society that has become widespread throughout the world during the past decade
or so.

1.1.2 Changes in the demand for agricultural research services

Agricultural research organizations have to adapt themselves continuously to changing demands
for new agricultural technology and knowledge, which in turn reflect changes in the agricultural
sector and the broader economy. The focus of public agricultural research in developed countries,
for example, has clearly shifted in recent years from productivity enhancement to more general,
societal concerns such as food safety and environmental issues (Roseboom and Rutten 1998; Janssen
and Braunschweig 2002). Directly after World War II, developed countries provided intensive public
support for productivity research in order to achieve food self-sufficiency and security. However,
once those policy goals were reached (by the 1970s), further stimulation of production and produc-
tivity was no longer considered a major public concern, but a private one. It has taken most devel-
oped countries some time to adjust their public research agendas accordingly.?

In contrast, in most African countries, enhanced production and productivity will continue to be pri-
mary goals for both public and private agricultural research for some time to come. In most African
countries, food security is still very precarious, agricultural incomes are extremely low, and the eco-
nomic transformation process is only in its very early stages. Moreover, pressure on the land has
increased sharply over the past 40 years, imposing major stresses on the natural resource base and
requiring significant attention from agricultural research organizations. In addition, the HIV/AIDS
epidemic may have consequences for the types of technology that are most needed in the future.

The demand for agricultural research in most African countries expanded quite dramatically after
independence, as the research focus shifted from a limited group of colonial farmers and plantations
producing export crops (often occupying the best land) to encompassing all farmers, including a
very large group of predominantly subsistence farmers producing food crops under very diverse
(and often harsh) agroecological conditions. This shift in the demand for agricultural research
reflected new political realities and was initiated by the topmost levels of government. However,

2 Public support for productivity-enhancing agricultural research has increasingly come under attack as the
surpluses it creates are costing taxpayers billions of dollars in terms of agricultural subsidies. Moreover, these
subsidies are imposing major negative externalities on developing countries. Development agencies, led by
Oxfam, are currently conducting a major campaign in developed countries to mobilize public and political support
for reduction, if not elimination, of agricultural export subsidies, because of their damaging impact on farmers in
developing countries. The World Bank has also recently spoken out against the massive use of agricultural
subsidies by most developed countries. The developed countries together spend an estimated $350 billion per
annum on agricultural production and export subsidies compared to an estimated $50 billion on development aid.
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given the limited improvement in agricultural productivity in Africa over the past 30 years, one has
to conclude that most governments (and their development partners) grossly underestimated the
magnitude of this agenda. The sheer number and diversity of subsistence farmers relative to service
providers (and the poor organization of the latter) virtually guaranteed poor service.

The current emphasis on decentralization and stronger stakeholder participation in formulating the
demand for agricultural knowledge and technology (see sections 1.3.2 and 1.3.3) is an attempt to
improve the match between the supply of, and the demand for, agricultural research. Stakeholder
participation should shift the supply more towards the needs of resource-poor, subsistence-
oriented farmers, and ideally would be implemented concurrently with broader poverty-alleviation
policies (see section 1.1.1). However, egalitarian and participatory processes do not necessarily
result in egalitarian outcomes (Hood 1999). Ultimately, stakeholder participation may favor the
better-organized, market-oriented farmers rather than the less-organized subsistence farmers. If
smallholders are to be empowered and helped to influence the transformation of African economies,
they need to be supported by policies and investments that will make them active participants in
national economies and politics.

1.1.3 Changes in research technologies, methodologies, and approaches

Over the past 10 to 20 years, extensive experimentation with participatory and farming-systems
research has been conducted in Africa. Attempts are now being made to scale up these approaches
so that they become central to African agricultural research. In Tanzania, for example, it has been
specified that at least 50% of research trials should be conducted in farmers' fields (World Bank
1997).

Multidisciplinary research approaches are also increasingly being promoted, often bringing
together researchers from different institutions, backgrounds, and disciplines. Included in this gen-
eral trend are more holistic production-to-consumption approaches to innovation, which usually
require multiple partners and institutions and which often result in new modes of (research) collab-
oration.

Globally, emerging technologies (e.g., biotechnology and ICT), are having a major impact on agricul-
tural research. However, most African countries lack the infrastructure and human resources
required for cost effective utilization and adoption of these technologies.

1.1.4 Changes in the institutional context

As we will argue in section 1.4.1, agricultural research systems can be viewed as one component of
broader system concepts such as the agricultural knowledge system (including agricultural
research, extension, and education) and the agricultural innovation system (including all agencies
that are involved in the generation, diffusion, and application of agricultural knowledge). Agricul-
tural research organizations are in a state of considerable flux, as are many of their partners in the
agricultural innovation process. In many African countries, for example, agricultural extension ser-
vices are in complete disarray, and plans are underway in several countries to completely overhaul
the public agricultural extension system. The coalition of partners that agricultural research organi-
zations have to interact with is not only changing, but is also becoming more diverse; NGOs and
CBOs, for example, have become increasingly important players in the agricultural innovation sys-
tem of most AfTican countries over the past 10—20 years, and the private sector is also slowly becom-
ing a more significant partner. A clear division of labor between these different actors is often lack-
ing—arguably a predictable consequence of the increased emphasis on demand-driven processes.
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In addition to institutional changes at the national level, there are important changes taking place
at the supranational level. Regional collaboration in agricultural research has intensified consider-
ably in recent years as a result of the establishment of various agricultural research networks and
the efforts of regional coordinating agencies such as ASARECA and FARA. At present, most of this
collaboration is limited to the exchange of information, but it has the potential to develop into truly
regionally defined research programs and country specialization, provided that mutual trust can be
established and maintained. To some extent, these trends can be viewed as a return to the systems
of regionalized research established during the colonial era but abandoned after independence
(Eicher and Rukuni 2002).

1.2 Performance criteria to evaluate agricultural research systems

There are various performance criteria for evaluating agricultural research, ranging from aggregate
to project-specific measures. Conceptually, there is a broad division between economic evaluations,
such as rate-of-return studies and productivity analyses, and more qualitative evaluations, which
are more holistic, multidisciplinary, and participatory in their approaches. However, economic eval-
uations still dominate the S&T impact literature and hence the available evidence. In this section, we
discuss various types of economic evidence on the impact of S&T on African agriculture (sections
1.2.1 and 1.2.2). In section 1.2.3, we discuss more qualitative performance criteria, including a set of
desirable characteristics of a well-performing agricultural research system as suggested by Janssen
and Braunschweig (2002).

1.2.1 Productivity trends

The economic impact of S&T can be evaluated at different levels of aggregation. At the macro level,
for example, it is quite common to examine aggregate agricultural productivity trends. Figure 2
shows land and labor productivity trends covering the past 40 years for the major regions of the
world and for the ASARECA region in particular.’ The lines indicating productivity trends all start in
the lower left-hand corner and generally move towards the upper right-hand corner of the graph.
The dotted diagonal lines indicate constant land-labor ratios. In general, the longer the plotted line
(the productivity locus), the greater, on average, the percentage change in productivity.

Clearly, in contrast to most other regions in the world, agricultural productivity in sub-Saharan
Africa has made little progress over the past 40 years in terms of labor productivity. While land-
labor ratios have steadily declined, they have not been offset by a sufficient increase in land produc-
tivity to increase labor productivity in any substantive manner. The trend is even worse in the
ASARECA region—Ilabor productivity has declined steadily since 1970.

The two-dimensional productivity graph considers only two inputs: land and labor. All other inputs
(such as fertilizers and machinery), changes in the quality of land and labor, or other possible
explanatory factors for productivity changes, are neglected. Multifactor productivity analysis allows
a more complete coverage of the various inputs used in agricultural production as well as the inclu-

3 These are based on agricultural production indices and land and labor statistics as derived from FAOSTAT (2002).
To convert them to comparable units, the production indices were scaled by the value of agricultural output as
measured in the base year period (1989-91) by using agricultural purchasing power parity indices taken from Rao
(1993). The production indices cover both crop and livestock production, but not forestry and fisheries.
Agricultural land includes arable land, permanent cropland, and permanent pastures. This measure of agricultural
land is rather crude, since it does not capture the shortening of fallow periods, the adoption of double cropping,
permanent pastures being turned into cropland, or investments made in land improvement, such as terrace
building, irrigation, and drainage. Agricultural labor is defined as the economically active population in primary
agriculture. By definition, this would also include those employed in forestry and fisheries. There is therefore a
slight mismatch between output and labor.
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Figure 2: Agricultural productivity trends, 1961-2000

sion of potential productivity shift factors such as policy environment and investments in infra-
structure and S&T. In a review of the most recent cross-country, multifactor productivity analyses
for sub-Saharan AfTica, it was found that the R&D investment elasticity (i.e., the share of output
growth that can be attributed to R&D) did not exceed 5% in any of the studies and was often barely
significant.* A similar study, including 88 developed and developing countries, reported R&D elastic-
ity in the range of 10% (Craig, Pardey, and Roseboom 1997). When developed countries were elimi-
nated from this sample, the R&D elasticity dropped to 9%. Trueblood (1991), reviewing earlier stud-
ies on intercountry productivity differences, reported an R&D elasticity range of 9-13%.

Overall, then, intercountry, multifactor productivity analyses suggest that S&T makes a small posi-
tive contribution to agricultural productivity in Africa. Its contribution is smaller, however, than
that reported for other parts of the world.

1.2.2 Rate-of-return evidence

Some have taken the very modest growth or even decline in agricultural labor productivity in a large
number of African countries (and hence a continuation or even deepening of hunger and poverty) as
an indication that investments in agricultural S&T have not paid off (e.g., McCalla 1999). They seri-
ously question whether further investment in S&T should be continued, let alone that investments
should be increased.

4 Frisvold and Ingram (1995); Thirtle, Hadley, and Townsend (1995); Lugisi and Thirtle (1997); Chan-Kang et al (1999).
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There is less aggregated economic evidence in the form of rate-of-return studies that suggests a far
more positive impact of agricultural S&T. Although somewhat lower than for the other regions of
the world, the median rate of return on public agricultural research in Africa stands at 36% (table
1).> Very few other investments command such a high rate of return. Based on these impressive
median or average rates of return, many have argued that there is widespread underinvestment in
agricultural R&D, including in Africa. Others have been very skeptical about the rate-of-return evi-
dence and have pointed to two important weaknesses: (1) the sample of rate-of-return results is
biased towards the successful cases and ignores failures, and (2) rate-of-return methodologies are
seriously flawed (Roseboom 2002). Although the defenders of the underinvestment hypothesis tend
to share these concerns, they argue that the median or average rate of return is so high that even
after adjusting for the various uncertainties the evidence still holds.®

Table I: Rates of return to agricultural research by geographical region

Region Number of Median Average Lowest Highest Percentage
observations > 20% IRR*

Africa 163 36.3 46.6 —-100.0 188.0 77.9

Asia & Pacific 197 51.0 76.4 9.9 526.0 97.0

Latin America & 262 42.9 53.2 3.0 325.0 91.2

Caribbean

Developed countries 961 47.4 95.9 -1.3 5645.0 81.4

Source: Alston et al. (2000).
*IRR= internal rate of return

How can these two important but apparently contradictory pieces of evidence be reconciled? Per-
haps agricultural productivity would have stagnated or declined even further if no agricultural R&D
had been undertaken. Overall, there has been a positive contribution of S&T (hence positive rates of
return), but not enough to offset the pressure on the land due to high population growth and limited
alternative economic opportunities.

The rate-of-return data presented above are not statistical proof that investments in S&T have com-
manded lower returns in Africa than in other regions of the world because we do not know how well
the sample represents the total population of research projects. Nevertheless, the somewhat lower
rates of return are consistent with the more aggregate productivity trends discussed in the previous
section. Possible explanations for the lower rate of progress in agricultural productivity in Africa
include: (1) poor performance of agricultural research, (2) insufficient investment in agricultural
research, (3) very diverse production systems, which lead to relatively small application domains for
new technology, (4) slow diffusion of technology, (5) weak integration of farmers in the market,
(6) rapid population growth, (7) deteriorating economic production conditions, (8) deficiencies in
the infrastructure, education and health, (9) lack of political support, (10) political instability, and
(11) unfair competition from subsidized Western farmers.

With regard to the first explanation, there is broad agreement that more could have been achieved
with the same resources and that there is an urgent need to make African NARS more relevant and
efficient. At the same time, however, there is also a strong lobby for more investment in African agri-
cultural research that argues that the slow progress in African agriculture is primarily a symptom of

5 Most rate-of-return distributions for investments in agricultural research show a wide spread from very low or
negative to very high. The distributions tend to be normal, but skewed to the right (i.e., the median < mean).

6 See, for example, Evenson (2001).
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underinvestment and not of low rates of return (World Bank 2002a; NEPAD 2002). The evidence for
the latter argument is not very convincing.

1.2.3 NARS quality criteria

One of the disadvantages of economic impact analyses is that they provide information about the
overall performance of the NARS in the past, i.e., some 10 to 30 years ago. Other than providing an
overall impression, they do not provide much insight into how to improve today's agricultural
research systems. Input from other social sciences, such as organizational and managerial theory
and political science, may provide more insight into the performance of NARS (rather than their eco-
nomic impact) and provide concrete suggestions for factors that could be improved. In the mid-
1980s, ISNAR developed a list of 12 critical factors that determine the effectiveness and efficiency of
a NARS (table 2).

While ISNAR has rewritten its strategy several times since 1987, the 12 critical factors are as relevant
today as they were 16 years ago. Every (research) organization has to deal with these standard
issues. If they are not properly addressed, then the performance of organizations and hence the sys-
tem as a whole will be suboptimal.

Table 2: Critical factors in building effective NARS

The policy context of agricultural research
* Interactions between national development policy and agricultural research
* Formulation of agricultural research policy: priority setting, resource allocation, and long-term
planning
Structure and organization of agricultural research
¢ Structure and organization of research systems
¢ Linkages between NARS and policymakers
* Linkages between NARS, the technology transfer system, and users
* Linkages between NARS and external sources of knowledge
Management of agricultural research
* Program formulation and program budgeting
* Monitoring and evaluation
* Information management
* Development and management of human resources
* Development and management of physical resources
* Acquisition and management of financial resources

Source: ISNAR (1987).

It is interesting to compare this list of critical factors with the set of eight quality criteria proposed
by Janssen and Braunschweig (2002), which they adapted from Byerlee and Alex (1998) and Pineiro
(1999):
1. separation of financing and implementation of research;
. pluralistic structure;
. focus on public goods and diversification of financing;
. complementarity between the public and private sectors;
. institutional autonomy;
. stakeholder participation;
. capacity for technology transfer;
. presence of adequate legal frameworks.

N U WDN
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Janssen and Braunschweig (2002) argued that these eight quality criteria are characteristic of effi-
cient and effective NARS. One wonders, however, to what extent these desirable characteristics
should be taken as universal: they may represent the latest trends in the more advanced NARS, but
that does not imply that they are the correct solutions for all NARS, since each may be at a different
stage of development, or experiencing different problems. In systems with only very limited capac-
ity, for example, a pluralistic structure does not make much sense, and it is important to keep in
mind the fact that more than half of the African NARS employ less than 100 FTE agricultural
researchers. Another problem with these criteria is that they lack objective measurement scales,
making it very difficult to use them to compare NARS or to measure progress.

In summary, one can conclude that the feedback loop in our model gives rather mixed signals
regarding the past performance of agricultural research in Africa. The poor overall performance of
the agricultural sector and the life-threatening consequences of this in terms of hunger and poverty
are obvious. Improvements in performance evaluation (both quantitative and qualitative) are essen-
tial if agricultural research systems are to become more effective and efficient.

1.3 Five major reform themes

The poor performance of the agricultural sector in Africa in recent decades has raised major ques-
tions and concerns regarding the performance of African NARS. Despite many years of NARS
reforms, the need to improve their performance is stronger than ever. Furthermore, as detailed in
section 1.1, NARS may be forced to reform because of changes in the external environment.

The NARS reform agenda in Africa has changed significantly in recent years. After two decades of
consolidation and enhancing central control over national agricultural research activities (usually
driven by a need to economize on resources), the new reform agenda proposes a more decentralized
approach to agricultural research and one which is more outward looking, client oriented, and
impact driven. While the old reform agenda, implemented with the concurrence of donors, can be
typified as one of "centralization," the new reform agenda is best typified as one of "decentraliza-
tion.”

Table 3 summarizes the principal characteristics of the two agendas. Although the issues are per-

haps not as clear-cut as indicated here, there is nevertheless a significant shift in focus between the
two.

Table 3: Shift in focus in the NARS reform agenda

Old reform agenda New reform agenda

Tendency towards a blueprint approach, Diversity in institutional arrangements considered
one format fits all an advantage rather than a handicap

Inward looking, little attention to context Outward looking, emphasis on context

When focused on development, it was remote from Strong focus on innovation and stakeholders
stakeholder

Supply driven Demand driven

Consolidated funding mechanisms Diversification of funding sources and allocation
mechanisms

Emphasis on planning Emphasis on market

Emphasis on central control Emphasis on delegation and decentralization




ISNAR Research Report 24

The centralization period was characterized by the introduction of national agricultural research
strategies and plans, centralized priority setting, and a strong trend towards consolidation of agri-
cultural research capacity either under a strong governing body or a single national agricultural
research institute.” To finance such a centralized agricultural research plan, all resources (including
those of donors) had to be combined into a single "consolidated" funding mechanism. The dominant
system concept was that of a narrowly defined NARS (see section 1.4.1), often consisting of an all-
embracing institute (NARI). With the encouragement of development partners and international
service organizations, the emphasis was on how to improve and optimize the internal organization
and management of agricultural research. External linkages were relatively neglected and often
restricted to public extension. The focus of agricultural research was more on research than on
development, and any "development" activities were usually remote from farmers. Often the public
extension service was considered the primary stakeholder, not the farmers, agribusinesses, or con-
sumers. Moreover, innovation was often seen as a linear process of technology generation, dissemi-
nation, and adoption, for which research was only responsible for the first part.

In contrast, the new reform agenda supports much greater institutional diversity and tries to make
research organizations more outward looking so that they interact with a much broader clientele.
Conducting good research is not sufficient: the research undertaken must also be relevant, and
applied by target farmers. Rather than focusing exclusively on research, the emphasis now is on
innovations that are actually adopted and applied by farmers or other research clients. Partnerships
in this process are far more diverse than has traditionally been the case. It should also be recognized
that on a continent with one of the most diversified farming systems in the world and with large
numbers of smallholder farmers (50-80% of the population), the challenge of reaching farmers is
easily underestimated: the best way of reaching a significant percentage of such farmers is an issue
yet to be addressed by the development agenda.

Based on a review of the literature, five principal themes have been identified as dominating the cur-
rent NARS reform agenda in AfTica:
1. a redefinition of the role of government;
. decentralization of agricultural research;
. stakeholder participation;
. emerging funding mechanisms;
. strengthening of system linkages.

u s W N

These five reform themes largely overlap with the ones identified by Janssen and Braunschweig
(2002) for developed countries.® The exception is the emphasis on decentralization and stakeholder
participation in the African reform agenda—topics that are of relatively minor importance to devel-
oped countries. In the following section, each of these five themes is discussed in detail.

1.3.1 Redefining the role of government in agricultural research

Since the collapse of the former USSR and its allies in the late 1980s, the worldwide influence of neo-
liberal economic policies has led to a considerably more critical attitude towards the performance,
and hence the role, of government in society. The role of government—including its role in agricul-
tural research—is increasingly being questioned. It has been claimed that a considerable part of the
research traditionally undertaken by government bodies could be performed as well (if not better)

7 In practice, consolidation of all agricultural research activities into a single organization never took place in any
African country. Research on export commodities, forestry, and fisheries often continued to operate separately, as
did research undertaken by universities. Nevertheless, Roseboom, Pardey, and Beintema (1998) noted a decline in
the fragmentation index of African NARS between 1971 and 1991.

8 They identify the following major changes in the means of producing knowledge and technology (1) guidance of
research systems, (2) emerging financing models, and (3) emerging implementation models.
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by the commercial private sector (e.g., by agricultural input industries or commodity boards) or by
civil organizations (e.g., NGOs, CBOs, or farmers' organizations). Whether this is true or not depends
on whether the research is likely to generate a clear commercial advantage and on the relative
strengths of markets or civil organizations. Moreover, while the government has a responsibility for
funding research that is for the public good, it does not necessarily follow that the government itself
should implement the research: such activities could be subcontracted to third parties.

Figure 3 shows a decision tree that tries to identify whether government intervention is warranted
or not and suggests that direct government intervention is only needed in the last instance. Alston
and Pardey (1996) argue that governments all over the world have had a tendency to assume respon-
sibility for agricultural research (as well as many other activities) without exploring whether other
approaches could be at least as effective.’

Is the market Yes Are the market Yes

performance > outcomes t———p» No government involvement

adequate? satisfactory?

No No
v y

Are problems substantial?
Are they amenable to No

-initi i ? .
government-initiated solutions? P No government involvement

Yes

A

Consider intervention options to be Cost greater
determined by cost-benefit analysis P than benefit » No government involvement

4 4 4

Improve or Provide Direct

expand public service
markets, e.g., funds provision
- legislation (direct or
- linkages indirect)

Option of government
involvement

Decreasing desirability for government action
| .

Figure 3: A decision tree to determine the need for government intervention in cases of market
failure.

In subsistence agriculture, government intervention in the provision of new agricultural technology
through markets is not a viable option, since such markets are largely absent. Under these circum-
stances the decision tree in figure 3 suggests government intervention of the more direct type. How-
ever, the story is quite different for commercial commodities—more indirect methods of solving the
problem of technology provision are possible and increasingly implemented.

Under the new reform agenda, African governments are being advised to differentiate the agricul-
tural research agenda more carefully into activities with strong and weak public-good characteris-

9 Governments are encouraged in this, of course, by the fact that the World Bank and most other development
partners provide the bulk of their assistance only through governments.
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tics. In the case of the latter, privatization of agricultural research or shared responsibility for fund-
ing (where this is not already being practiced) is called for. This should free up resources for the truly
public-good part of the agricultural research agenda (Byerlee and Alex 1998) as well as encourage
stakeholders to scrutinize research activities more carefully, since their own resources will be
involved.

The redefinition of the role of government has also led to an important institutional innovation: a
clear separation between funding, priority setting, and implementation functions. In traditional
government bureaucracies, such functions are usually closely integrated, but separating them
enables each function to be executed independently without being compromised by the others. This
can help government agencies avoid becoming completely supply driven and out of touch with the
needs of their clients. It requires new ways of organizing and managing agricultural research. The
establishment of autonomous or semi-autonomous agricultural research organizations in Africa
during the past 25 years, for example, has resulted in a de facto separation of research funding from
priority setting and implementation. The latter responsibilities were in most cases handed over to
the new organizations, while funding remained the responsibility of central government. The cur-
rent emphasis on stakeholder participation will transfer some, if not all, of the responsibility for pri-
ority setting from the agricultural research organizations to farmer groups or district councils. Simi-
larly, competitive research funding provides an example of the merger of funding and priority
setting functions, reducing the role of research organizations to that of implementation only. There
are many possible variations on this theme and there is no a priori preference for one approach or
another.

1.3.2 Decentralization of agricultural research

One way of making agricultural research more outward looking, client oriented, and impact driven
is to bring agricultural researchers closer to their clients—the farmers. Decentralization of agricul-
tural research has thus become one of the major themes of the new reform agenda. Decentralization
can be approached in four ways:

1. geographic decentralization of agricultural research capacity from headquarters to subnatio-
nal centers (also known as deconcentration);

2. decentralization of decision-making within agricultural research organizations based on the
principle of subsidiarity—i.e., decisions should be taken at the lowest level possible in the
organization;

3. delegation of at least some of the responsibility for agricultural research funding to specific
client groups (i.e., encouraging stronger stakeholder participation [section 1.3.3] and private
funding [section 1.3.4]);

4. devolution of the responsibility for agricultural research to lower levels of government.

The last type of decentralization is usually the result of a more generic decentralization policy,
which many developing countries have adopted in recent years. Such decentralization has its own
dynamic and logic, and is not necessarily consistent with the most appropriate mode of organiza-
tion for agricultural research. For example, a decentralized agricultural research system would be
better off adopting agroecological boundaries rather than the political boundaries of provinces and
districts.

Decentralization of agricultural research at the national level results in a tiered research system,
with local research focusing on adaptive research, and national research more on the more
upstream applied, strategic, and basic research. A clear division of responsibilities between the local
and national research entities is needed, as well as reciprocal exchange of information and knowl-
edge. In practice, such a tiered research system often already exists, but decentralization results in a
further differentiation of the research focus in different parts of the system. At the national level,
agricultural research is usually organized according to disciplinary or commodity lines, while at the
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subnational level it is usually more production-system oriented and multidisciplinary in character.
Hence, the shift in balance has major repercussions in terms of research approach, research staffing
(more generalists rather than specialists), types of outputs generated, etc.

Whatever type of decentralization is implemented, it is important to achieve a good balance
between centralization and decentralization. A strong center is a prerequisite for successful decen-
tralization, since without it, organizations will tend to fragment into a number of isolated entities.

1.3.3 Stakeholder participation

Perhaps the most challenging of the five reform themes is that of making agricultural research more
client oriented and client driven through stakeholder participation. Three types of stakeholder par-
ticipation in setting the research agenda can be identified:
1. stakeholders are consulted in the selection of research priorities (and often also in the
research process itself);
2. stakeholders control the allocation of the agricultural research budget;
3. stakeholders contribute to the funding of agricultural research and hence have a strong
incentive to carefully control the allocation of the research budget.

Most stakeholder participation is of the first type, i.e., voluntary consultation. This can be quite
effective, but there are no guarantees that researchers will actually follow the suggestions made by
stakeholders, or that stakeholders will actively participate in the consultation.

The second type of stakeholder participation is still relatively rare, but is increasingly being pro-
moted by the World Bank and a few other donors. By giving stakeholders control over the budget,
they may effectively force researchers to follow stakeholder preferences. Nevertheless, since the
money being allocated is not their own, stakeholders may still not select research priorities very
carefully. It is also important to note that the stakeholders do not usually control the size of the
research budget.

The third type of stakeholder participation is quite common in Africa for research on commercial
(export) crops. The World Bank sees important advantages in the (co)financing of agricultural
research by stakeholders. Besides the argument that those who benefit should pay, it is also an
effective way to secure close involvement by stakeholders in the selection of research priorities.°
One of the general lessons from political organizations is that the smaller and more uniform the
group, the easier it is to organize effective participation and collaboration.

In most instances, farmers are seen as the primary beneficiaries of agricultural research, and so
most of the stakeholder discussion focuses on their participation. But there are other important
stakeholders, such as commodity and input traders, exporters, processors, consumers, and society
in general. These stakeholders may need their own mechanisms to express their research needs. As
part of the evolving research paradigm, governments should see it as their responsibility to ensure
that each legitimate interest group participates in defining the agricultural research agenda. Con-
sumers, for example, may be more interested in food-safety issues, the government in research to
support policy measures, and society in general in environmental issues.

Stakeholder participation takes place not only in the problem identification and priority-setting
phase of agricultural research, but also increasingly during the implementation and evaluation
phases. Participatory research approaches are gradually becoming standard practice. However, one

10 Major and often unresolved conflicts over the research agenda may nevertheless exist in these commodity-specific
research schemes between, for example, smallholders and large plantation owners.
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should keep in mind that such approaches are no substitute for technology transfer mecha-
nisms—only a very small proportion of the farmer population is reached directly through participa-
tory research, and the spillover effect is usually disappointingly low.

1.3.4 Emerging funding mechanisms

In the early 1990s, SPAAR, USAID, and the World Bank formed a coalition to promote new ways of
financing agricultural research in Africa through the Sustainable Finance Initiative (SFI). Initially,
the emphasis of this initiative was on identifying alternative sources of funding for agricultural
research. Debt swaps, endowment funds, and generating additional income through commercial-
ization of research results were some of the ideas that were contemplated. However, the idea that
has attracted most attention has been that of competitive research funds for agricultural research.'!
In recent years, this new funding mechanism has received significant support from various donors
and the World Bank. A competitive research fund is now included in (basically) every World Bank
project dealing with agricultural research in Africa. Competitive research funds are becoming
increasingly fashionable, not only at the national level, but also at the regional level.

Possible advantages of a competitive research fund include (1) closer alignment of research activities
with regional, national, or subnational research priorities, (2) increased effectiveness by directing
resources by merit (peer review), (3) increased efficiency by reducing costs and increasing account-
ability, (4) facilitating cross-institutional or cross-national collaboration, and (5) mobilizing under-
utilized capacity.

On the other hand, possible disadvantages of competitive funds include the following: (1) in AfTica,
most such funds lack a secure, local funding basis (i.e., are heavily dependent on donors); (2) given
the small size of most funds, transaction costs can be high, particularly in the early stages; (3) com-
petitive funds may be suitable for a (specific) part of the research agenda, but not for its entirety;
(4) they require relatively mature research organizations that can handle research contracts; and
(5) they do not work well in small research systems due to a lack of capacity and competition.

Another, somewhat less-noted innovation in the management and organization of public agricul-
tural research is the increased use of contracts (a market tool) between funding and implementing
agencies. Such contracts not only play an important role when public agricultural research agencies
interact with private companies, but also increasingly in the interaction between public sector
agencies themselves. Competitive research funds, for example, use contract arrangements all the
time. Financial resources are provided for given objectives, which are to be monitored closely. Even
within public agricultural research agencies, there is a tendency towards a more businesslike man-
agement style where research managers commit themselves informally (but also increasingly
formally) to targets and expected outputs.

In addition to completely new funding mechanisms, there has also been a shift in existing financing
instruments. For example, research-specific surcharges (either voluntary or legally enforced) are
making a comeback because of the increased emphasis on the private financing of agricultural
research. Private financing mechanisms (e.g., cess, levies, or voluntary contributions) work best
when there is a close correspondence between research costs and benefits. In these instances,
financers have a clear incentive to invest in research, set priorities, and monitor progress. This is
also true for financing by local governments or farmer groups.

11 See Abt Associates (2001a—e) for a series of case studies into competitive funding schemes conducted for USAID,
and Gill and Carney (1999) for a study of competitive agricultural technology funds in various developing countries
conducted for DFID.
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1.3.5 Strengthening of system linkages

The fifth reform theme included in almost every agricultural research reform program is that of
strengthening system linkages. Two types of linkages can be identified, one dealing with linkages
between research, extension, and farmers, and the other with linkages between research activities
that differ in

1. focus (commodity, factor, discipline, farming system);

2. geographical coverage (local, national, regional, or international);

3. orientation (adaptive, applied, strategic, or basic);

4. the aspects of the production-to-consumption chain that are addressed.

The current reform agenda focuses in particular on research-extension-farmer linkages. A major
concern is that these linkages are generally weak and impeding innovation. Various approaches are
being used to facilitate these linkages, including farming systems research, farmer research groups,
and research-extension liaison offices and committees.

A complicating factor in the African context is that most African NARS have very few scientific staff.
Of the 48 countries in the region, 25 had less than 100 FTE researchers in 1991 and only five systems
employed more than 400 FTE researchers (Roseboom, Pardey, and Beintema, 1998). The percentage
of farmers actually reached by the research and extension services tends to be disturbingly low. It is
clear that with such limited capacity relative to the number of scattered smallholders, most African
NARS are not in a position to cover the whole range of agricultural innovation issues and will there-
fore have to depend on technologies developed elsewhere (both inside and outside Africa), or on
technologies produced by supranational research entities. While the CGIAR has been an important
player at the global and regional level, new modes of regional collaboration have emerged in recent
years that have the potential to dramatically alter the division of labor between the various research
partners. New ways of organizing agricultural research may therefore require new linkages to be
established, not only at the local level, but also at the supranational level. For example, more intense
regional collaboration may result in specialization among the participating research organizations
and hence increased interdependency.

1.4 Schools of thought shaping the current reform agenda

Two schools of thought have strongly influenced the current reform agenda: new public manage-
ment and systems analysis. The first four reform themes are very much part of the new public man-
agement school of thought, which nowadays plays a dominant role in government reform all over
the world. Reforms focusing on system linkages are based on the ideas and concepts associated with
systems analysis. There are no less than three system concepts that have influenced current discus-
sions concerning agricultural research and innovation: (1) national agricultural research systems
(NARS), (2) agricultural knowledge and information systems (AKIS), and (3) national systems of inno-
vation (NSI). These concepts are discussed in section 1.4.1, and the new public management ideas
and concepts in section 1.4.2.

1.4.1 The three "system" concepts: NARS, AKIS, and NSI

The NARS, AKIS, and NSI concepts are all rooted in systems theory and analysis. Any system under
study is usually part of a larger system and consists of interlinked subsystems; a systems perspec-
tive can help analyze complex phenomena through simplification (Hartwich and Meijerink 1999).
Since there is specialization (hence interdependence) in a system, a system is more than the sum of
its subsystems.
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Systems analysis emphasizes four different dimensions of a system: (1) system elements and struc-
ture, (2) system environment, (3) system linkages, and (4) system performance. In order to improve
the latter, one can try to (a) improve the performance of system components (unit performance), or
(b) improve internal and external system linkages. The current reform agenda focuses particularly
on the latter.

Systems can be classified as "hard" or "soft." Table 4 summarizes the principal differences between
the two. Since systems analysis has its origin in the "hard" sciences, most people are more familiar
with the hard version than with the soft version. A soft system is a social construct that does not
physically exist but that is nevertheless the more relevant concept when studying social phenom-
ena such as research, knowledge, or innovation systems. A soft system is an analytical concept that
we use to describe a loose conglomerate of different agencies that perform a similar task or work
towards a common goal. Such a system is not a real entity, although we often talk about it as though
it really does exist (e.g., the education system, the legal system, and the financial system). For many
reasons, people often treat a soft system as a more tangible, hard system. For example, there are
endless discussions concerning which agencies or activities should or should not be considered part
of a certain system, because there is neither a hard boundary to begin with, nor necessarily common
objectives.

Table 4: Hard versus soft systems

Hard systems Soft systems

System objectives Predefined Variable, according to the purpose
of the system

System elements Fixed Variable, according to the purpose
of the system

System environment Not relevant Relevant and, due to focus, arbitrary

System boundaries Fixed Variable, according to the purpose
of the system

System relations Fixed linkage mechanisms Chaotic variable interaction

System performance Fixed through input-output relation Determined through structure and
objectives

Source: Hartwich and Meijerink (1999).

The NARS concept is a soft system concept for which no watertight definition exists despite it hav-
ing been in existence for some 25 years. It is essentially a loose conglomerate of agencies or actors
involved in conducting national agricultural research. Trying to define the NARS concept more pre-
cisely leads only to a whole series of rather arbitrary borderlines. In many African countries there is
still a tendency to equate the NARS with the dominant national agricultural research organization
or institute. The idea of a more pluralistic NARS is only gradually being accepted by the key players
in agricultural research.?

The AKIS concept is slightly less well known than the NARS concept, but has gained popularity in
recent years. AKIS combines agricultural research, extension, and education in one system (also
known as the knowledge triangle—see figure 4) and focuses on how the three activities generate

12 Within ASARECA, for example, there is an ongoing discussion as to who should be considered part of the NARS.
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Figure 4: The AKIS model

new knowledge and information for farmers. The emphasis in this model is very much on the link-
ages between the different components. While some would argue that it is an old concept already
applied by the US land-grant universities in the late 19" century, the linkage problem is still acute in
most countries.

Nagel (1979) was the first to describe the properties of an agricultural knowledge system (AKS) in
detail.’® Réling further developed and popularized the concept during the 1980s (Réling 1986, 1988;
Blum, Roling, and Engel 1990). More recently, the FAO and the World Bank joined forces in promot-
ing the AKIS concept with the publication of "strategic vision and guiding principles" on the topic in
2000. This document gives the following definition of an AKIS:

"[An AKIS] links people and institutions to promote mutual learning and generate, share,
and utilize agriculture-related technology, knowledge and information. The system inte-
grates farmers, agricultural educators, researchers, and extension personnel to harness
knowledge and information from various sources for better farming and improved liveli-
hoods." (FAO and World Bank 2000)

The term NSI was first mentioned in the literature on industrial innovation in the late 1980s, and is
still relatively unknown in the development literature. With the OECD as an early proponent of the
concept, it has entered the vocabulary of national and international policymakers in the industrial-
ized world remarkably quickly.

The study of NSI started with relatively simple descriptive analyses of innovation systems that tried
to explain differences in innovation activity and performance between countries. More recently, the
theoretical underpinning of the NSI approach has been substantially improved by the addition of
insights from various streams of (economic) thinking, including evolutionary economics, institu-
tional theories, theories of learning, and systems theory.

Metcalfe (1995) defines a national system of innovation as follows:

"... that set of distinct institutions which jointly and individually contribute to the devel-
opment and diffusion of new technologies and which provides the framework within
which governments form and implement policies to influence the innovation process. As
such it is a system of interconnected institutions to create, store, and transfer the knowl-
edge, skills, and artifacts, which define new technologies. The element of nationality fol-
lows not only from the domain of technology policy but from elements of shared language
and culture which bind the system together, and from the national focus of other policies,
laws and regulations which condition the innovative environment." (Metcalfe 1995)

13 It is only recently that ‘information' has been explicitly added to the AKS concept and the name changed to AKIS.
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As might be expected with such a young field of study, definitions of NSI have not yet been agreed,
and the analytical emphasis varies between authors. Some interpret NSI narrowly and regard it as a
specific sector of the economy (e.g., universities and R&D organizations) supported by specific insti-
tutions (e.g., patent rights), while others view it more broadly as a specific aspect of the economic
process located in almost every part of the economy (Johnson 1997). Lundvall (1992), for example,
emphasized that the everyday learning experiences and activities of engineers, sales representa-
tives, and other employees, as well as of consumers make important contributions to innovation.
Such learning is most intense where economic actors interact. Hence, innovation is strongly embed-
ded in the prevailing economic structure, which largely determines what is going to be learned and
where innovations are going to take place.

Four broad categories of learning and knowledge accumulation that help to shape innovation pro-
cesses can be identified: (1) learning as a joint product with other activities involving the production
and use of technology (Arrow's [1962] "learning by doing"), (2) learning as a result of using a product,
which feeds back into product design and development (Rosenberg's [1982] "learning by using"),
(3) learning as a result of interaction with other organizations (Lundvall's [1992] "learning by inter-
acting"), and (4) learning as a result of a formal internal discovery process, typically organized
around a directed R&D program. All four learning processes usually operate together, although their
relative importance varies between firms, industries, and economies as well as over time.

The NSI approach focuses primarily on the differences between the various systems rather than
treating them as abstract entities. It usually takes a strong historical perspective because differ-
ences in today's institutions and organizations have their origins in each country's economic and
sociopolitical history. A unique, optimal NSI therefore does not exist; rather, there are multiple NSIs
with varying strengths and weaknesses.

Andrew Hall and his colleagues at ICRISAT are pioneers in applying the NSI concept to agricultural
research in developing countries. A recent paper (Hall and Yoganand 2002), highlighted the follow-
ing features that an innovation system perspective may provide:

1. It focuses on innovation (rather than research) as its organizing principle. The concept of
innovation is used in its broad sense, i.e., the activities and processes associated with the gen-
eration, production, distribution, adaptation, and use of new technical, institutional, organi-
zational, or managerial knowledge.

2. By conceptualizing research as part of the wider process of innovation, it helps identify the
scope of the actors involved and the wider set of relationships in which research is embedded.

3. By recognizing the importance of both technology producers and technology users, and by
acknowledging that their roles are both context specific and dynamic, it escapes the polarized
debate between proponents of the theories of technology "push" versus demand "pull."

4. Itrecognizes that the institutional context of the organizations involved (and particularly the
wider environment that governs the nature of relationships) promotes dominant interests
and determines the outcomes of the system as a whole. This aspect is enormously important
for introducing a focus on poverty. The framework provides a means of examining and reveal-
ing which agendas are being promoted, highlighting those arenas in which the voice of the
poor can be promoted.

5. It recognizes that innovation systems are social systems. In other words, it focuses not only
on the degree of connectivity between the different elements, but also on the learning and
adaptive processes that make such systems dynamic and evolutionary.

While each of the three system concepts has its own strengths and weaknesses, they are essentially
interlinked in that the NARS concept focuses on research, the AKIS concept on the output of research
(knowledge and information), and the NSI concept on the application of that knowledge and infor-
mation. Graphically one can depict these connections as in figure 5a.
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Figure 5a, however, still depicts research as the sole source of innovation. A better way of depicting
the link is shown in figure 5b, in which the NARS is no longer seen as the epicenter of innovation but
one of a variety of sources. Knowledge and information may enter the NSI from sources other than
the NARS, and, perhaps even more crucially, knowledge and information may emerge from outside
the realm of formal research (e.g., through both on-farm and off-farm learning as a result of learning
by doing, using, or interacting with other elements of the system).

(@ (b)

Innovation system
Innovation system
AKIS

AKIS

Figure 5: Linking NARS, AKIS, and NSI

1.4.2 New public management ideas and concepts

Since the 1980s, a reform movement in public management known as the "new public manage-
ment" (NPM) school has spread around the world. This reform movement, which aims to foster a
performance-oriented culture in a less-centralized public sector, has six core characteristics:

1. productivity: finding ways of generating more services from the same or smaller revenue base;

2. marketization: contracting out the implementation of policies to the private sector or to semi-
autonomous, nonprofit agencies and replacing traditional bureaucratic command-control
mechanisms with market strategies;

3. service orientation: making government programs more responsive by changing the focus of
the service delivery system. Instead of designing programs from the point of view of service
providers and managing them through existing bureaucratic structures, reformers are trying
to put citizens (as service recipients) first;

4. decentralization: transferring more service-delivery responsibilities to local governments and

front-line managers;
. policy: separating government's role as a purchaser of services from its role in providing them;
6. accountability for results: focusing more on outputs and outcomes instead of processes and
structures. Replacing top-down, rule-based accountability systems with bottom-up, results-
driven systems (Kettl 2000).

ul

Although NPM has often been associated with antigovernment sentiments, it is concerned with
improving the performance of the public sector rather than with reducing the role of government in
the provision of public services.

Australia, New Zealand, and the United Kingdom adopted and experimented with NPM ideas and
concepts in the 1980s." In recent years, such ideas and concepts have become increasingly popular,
spreading quickly around the globe and being adopted by many developing countries. Hence, expe-

14 Other relatively early adopters include Canada, Chile, the Netherlands, South Africa, Sweden, and the USA.
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riences with NPM approaches in both developed and developing countries have accumulated rap-
idly. To date, the approach has resulted in both great successes and major failures. Overall, it would
appear that the NPM approach can improve government performance somewhat, but not to the
extent claimed by some of its advocates. Many of the proposed changes either have disadvantages
(such as negative side effects that reduce the positive gains, or extremely high adjustment costs), or
they fail to materialize at all as a result of unexpected complications. One of the reasons why NPM
may be less successful in developing countries than in developed countries is that in developing
countries, governments themselves may not be trustworthy partners in contract arrangements,
either due to inconsistent policies or to late payment or nonpayment of bills. Under these condi-
tions, service providers do not feel obliged to fulfill their side of the contract either.

Batley (1999) studied a series of NPM interventions in developing countries and produced some
insightful observations that are also relevant here:

1. Indirect (regulatory, contracting, financing, and enabling) roles of government are usually
weakly developed.

2. Experience in contracting should be developed progressively, focusing first on cases where
services are less critical and can be specified and measured.

3. Managerial autonomy needs to be set within a clear policy framework and matched by ex post
managerial accountability to users or elected representatives. If the accountability mecha-
nism fails to work properly, decision-making power eventually ends up with the service
managers.

4. Where radical reforms to service delivery mechanisms are externally imposed under crisis
conditions they are rarely implemented effectively.

1.5 Summary

In an attempt to summarize and provide insight into the current NARS reform agenda in AfTica, five
major reform themes have been identified: (1) a redefinition of the role of government, (2) decentral-
ization of agricultural research, (3) stakeholder participation, (4) emerging funding mechanisms,
and (5) strengthening of system linkages.

The underlying forces shaping these reforms can be grouped into three categories: (1) changes in
the external context, (2) unsatisfactory performance (the feedback loop), and (3) emerging schools of
thought on how to improve the organization and management of government services. The current
reforms are a response to the latter two forces rather than a response to changes in the external
context.

The two schools of thought that shape the current reform agenda both have their roots in a variety
of economic and social theories, including, for example, institutional economics, contract theory,
and evolutionary theories. However, further analysis both of these areas and of the external factors
shaping the NARS reforms in Africa are beyond the scope of the current study.

The five reform themes are explored in further detail in the next chapter in the form of seven case
studies.
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To obtain a better understanding of the NARS reform agenda and how it works in practice, case stud-
ies were conducted in seven African countries: four ASARECA members (Ethiopia, Kenya, Uganda,
and Tanzania), and three West African countries (Céte d'Ivoire, Ghana, and Senegal). These seven
countries were selected because they are currently reforming their NARS with assistance from the
World Bank. As such, they can be considered some of the more dynamic NARS in the region and are
therefore not necessarily representative of the rest of the NARS in sub-Saharan Africa.! Nevertheless,
the case studies may provide important insights useful to the African countries that are contemplat-
ing reforming and strengthening their NARS. The present study also benefited from a series of
recent studies (covering six of the seven case-study countries) conducted by Abt Associates (Abt
Associates 2001a—e; Brinkerhoff, Gage, and Gavian 2002).

Appendix 1 details some selected characteristics of the seven case-study countries. The World Bank
classifies all seven as highly indebted, low-income countries. Nevertheless, Ethiopia and Tanzania
are considerably poorer than the West African countries in our sample in terms of GDP per capita.
On the Human Development Index scale, however, Cote d'Ivoire and Senegal are lower than Tanza-
nia. The contribution of agriculture to GDP ranges from 18% in Senegal to 52% in Ethiopia, while
agricultural employment ranges from 49% of the economically active population in Céte d'Ivoire to
82% in Ethiopia. The growth of agricultural output has lagged behind population growth by a con-
siderable margin in the East African countries and in Senegal. In 2000, agricultural output per capita
in these countries ranged between 60 and 80% of the level 30 years earlier. In contrast, output per
capita in Cote d'Ivoire has slightly improved, while that of Ghana is more or less the same as it was
30 years ago. During the past 30 years, agricultural labor productivity improved only in Cote
d'Ivoire. In Senegal, Tanzania, and Uganda, agricultural labor productivity was about 20% lower in
2000 than it was in 1971. Four of the seven countries have experienced various periods (up to 25
years) of military dictatorships accompanied by severe economic and institutional disruptions. Sur-
prisingly, the countries that have been politically stable (Kenya, Senegal, and Tanzania) have not
outperformed the politically unstable countries in any significant way.

Table 5 summarizes the types of reforms that have been, or are in the process of being implemented
in each country. The numbered headings correspond to the five reform themes. Details of the main
NARS reforms in each country are summarized in appendix 2. The main findings relating to the five
themes are discussed in sections 2.1 to 2.5.

2.1 Redefining the role of government

The following three aspects of the governance of agricultural research were identified across the
seven case-study countries: (1) granting agricultural research organizations a degree of administra-
tive autonomy by freeing them from restrictive civil service regulations, (2) separation of research
funding, priority setting, and implementation, and (3) stricter application of the public-good argu-
ment, leading to an increase in cost sharing and public-private partnerships or to the complete
transfer of certain parts of the research agenda to the private sector.

1 The category of small countries with a population of less than 5 million (comprising 22 of the 48 African countries)
is not represented in the current sample. Capacity problems in these countries are often complicated by
insufficient scale to warrant specific research programs.
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Chapter 2. Country Case Studies

The granting of a degree of autonomy from civil service regulation
by placing research under governing boards (with members drawn
from a wide variety of stakeholders and institutions) is now general
practice and was observed in all seven countries—even in Tanzania,
where research is nominally a civil service department. The latter
was the only case of autonomy regression, i.e., the reversal of semi-
autonomous agricultural research organizations back to the civil
service. Nevertheless, this more restrictive administrative arrange-
ment does not seem to have affected the capacity of the Tanzanian
NARS to adopt many aspects of the current reform agenda.

All seven countries are experimenting with the separation of
research funding and priority setting from research implementation
in one way or another. Cote d'Ivoire and Senegal (and, in a more ten-
tative way, Ghana) have embarked on the most radical version of
this separation since they intend in the medium to long term to con-
solidate all funding for the agricultural research system into one
competitive research fund.

The separation of research funding and priority setting from
research implementation also leads to a move away from the tradi-
tional block grant (specifying which inputs can be purchased) to an
increase in the use of contract arrangements (which specify
expected outputs and impacts).

In all of the study countries except Ethiopia, explicit attempts are
underway to privatize certain parts of the public agricultural
research agenda. The most common method is to introduce or
strengthen the financing (either fully or partially) by direct beneficia-
ries of publicly executed research on commercial commodities. KARI,
for example, has cost-sharing arrangements for research on pigs,
malting barley, oil seeds, pyrethrum, sugar, and horticultural crops.
In some instances, attempts are underway also to transfer the
responsibility for research implementation to the private sector
(e.g., sugar in Kenya, and coffee, tea, and tobacco in Tanzania). In
five of the seven countries, however, private financing and imple-
mentation of agricultural research is not a new phenomenon, but
has a long tradition dating back to colonial times (e.g., cacao in
Ghana and coffee and tea in Kenya). Overall, African NARS are gradu-
ally becoming more pluralistic, with more private-sector involve-
ment. Nevertheless, there is still much to be achieved in strengthen-
ing and developing the agricultural private sector in AfTica,
particularly in the smaller and poorer countries.

Proponents of stronger private-sector involvement in agricultural
research financing argue that it should help to free up government
resources for research relevant to resource-poor, subsistence-
oriented farmers. On the other hand, others have expressed concern
that diversifying the funding base for agricultural research may lead
researchers to work largely, or even exclusively, with those who can
contribute to research funding. For example, the models developed
for Céte d'Ivoire and Senegal propose a large degree of privatization
of the research service, in that farmers' associations, the agribusi-
ness community (exporters, processors, input suppliers, commodity
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traders, etc.), and other beneficiaries are called upon to finance the research program. Moreover, the
intention is to pay incentives to researchers according to their proven contribution to farming prof-
itability. A likely outcome of these proposals is that peasant farmers engaged in low-value subsis-
tence food production and livestock keeping will be relatively neglected. Even if the government is
able to step in and provide funding for the research needs of the resource-poor subsistence farmers,
there will be relatively little incentive for researchers to work in these areas. There is a danger that a
two-track research system may emerge, with a reduced number of researchers, drawing low sala-
ries, conscripted to the war against poverty, while the best researchers work on those commodities
for which there is private funding.

A contrasting example comes from the Tanzanian southern agroecological zone, which is the coun-
try's most important cashew nut growing area. When research led to a reversal of a long-term
downward trend in cashew nut yields, producer organizations (with active support from the local
government, the Ministry of Agriculture, and the World Bank) decided to increase the surcharge on
cashew production and use a part of these funds to finance research on other commodities that are
also important to the local community (Abt Associates, 2001e). In this case, the producers (with gov-
ernment agreement), used part of the surcharge to provide incentives for researchers and their sup-
port staff in the form of additional income packages over and above their normal but very low gov-
ernment salaries. This appears to be a viable formula for wealth creation all round, but it is
important to realize that in this example there is a direct connection between those paying for the
research and those benefiting from it. It would be far more difficult to convince producers of a com-
mercial commodity to subsidize agricultural research that would benefit anyone other than their
own community.

2.2 Decentralization of agricultural research

Decentralization of research by physical dispersal of research facilities has been accepted in princi-
plein all the seven African countries, although it is an expensive exercise to start de novo. This physi-
cal decentralization is seen as an important step towards more adaptive research and increasing
farmer participation. In six of the study countries, the intention is for ecoregional centers to be the
lowest limit for research decentralization. However, the (proposed) decentralization of general agri-
cultural administration (including extension) often goes further down to district (four of the six
countries) or lower levels (one country). In the one remaining country, Ethiopia, the stimulus for
decentralization was more political, being driven by a desire to establish a federal system of govern-
ment. Each state or province was encouraged to have, wherever possible, its own research centers,
and six new research stations are going to be built as a result.

A decentralized research infrastructure is more or less in place and operational in all of the seven
countries, except for Ethiopia and Uganda. In Uganda, 12 existing facilities have been designated to
become "agricultural research and development centers" and are being refurbished. In both Ethio-
pia and Uganda, research staff will have to be transferred to the new regional centers, or new staff
will have to be hired. In Céte d'Ivoire, Ghana, and Senegal, some relocation of research staff to
regional centers is considered necessary. However, relocating staff to regional centers is often prob-
lematic due to the lower living standard in such locations as well as safety issues. In addition, poor
communication facilities and weak management systems severely hamper access to information
and exchange of ideas and experiences with colleagues in other locations. To make a decentralized
research system work properly, additional investments in physical infrastructure are needed, as
well as increased funding for operational expenses. Such additional costs are warranted only if they
are exceeded by the additional benefits of a decentralized approach.

As mentioned previously, perhaps a far more limiting factor in the decentralization of agricultural

research is the small number of researchers employed relative to the farmer population. With agri-
cultural labor-to-researcher ratios ranging from 10,000 to 35,000 (appendix 1), it is clear that there is
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a limit to how close to the farmers one can bring research. For comparison, the agricultural labor-to-
researcher ratio in developed countries was about 400 to 1 in the early 1980s (Pardey, Roseboom,
and Anderson 1991) and has probably declined even further in recent years.? Moreover, interactions
between farmers and researchers in developed countries are completely different to those in African
countries. Farmers in developed countries are relatively few in number (2-5% of the working popu-
lation), are well organized, make use of the latest communication and information technologies, can
be reached easily through the market or their own professional organizations, and can articulate
their technology needs very well. In contrast to the situation in African countries, most developed
countries are moving towards consolidation of agricultural research in fewer locations because
being physically close to the farmers is no longer considered as essential as in the past.

The principle of decentralization of responsibility for research design, implementation, and evalua-
tion to subnational levels appears to have been accepted in at least six of the study countries,
although in all cases the mechanics of devolving financial responsibility are still evolving. In Kenya,
all research centres (national and regional) have the authority to spend certain types of funds, such
as locally generated revenues. In Ethiopia, provincial research centers answer to their respective
states or provinces but not to national headquarters. In Tanzania, wide responsibilities for both reg-
ular research programs and zonal competitive funds have devolved to the zonal centers. Zonal exec-
utive committees, with substantial stakeholder representation, have been established in each of the
country's seven agroecological zones and have been granted financial and operational responsibil-
ity for agricultural research in their respective zones. They are also responsible for ensuring that
details of their expenditures are regularly communicated to headquarters and that all transactions
are conducted according to standard government regulations. There was considerable debate in
Tanzania as to whether overall administrative power should devolve to districts or stop at the level
of the agroecological zones. The efficiency of the zonal system as practiced by agricultural research
convinced many that it was more viable than the untested district administrative system. In the
end, however, dominant development partners, perhaps with the all too frequent mind set of "one
model fits all" carried the day.

Despite efforts towards decentralization in most African countries, government services are still
highly centralized compared to other developing regions.? There is no clear evidence, however, that
decentralization makes government more efficient or effective (Farrington 2002a, b) or makes gov-
ernment services more pro-poor. This may partly be explained by the difficulties encountered in
accurately assessing the views and needs of unorganized populations and by the fact that at both
local and national levels, a small elite often controls decision making (Crook and Sverrison 2001). In
addition, decentralization can be impeded by the refusal of central authorities to relinquish power
and resources. Even when the latter have nominally been transferred to local governments, they are
vulnerable to attempts by central authorities to recapture them (Wunsch 2001). However, while
such "power plays" are always a possibility, they were not reported to be an important issue in this
study.

2.3 Stakeholder participation

One of the major criticisms of African agricultural research is that it is not meeting the needs of mil-
lions of resource-poor, subsistence-oriented farmers for new agricultural knowledge and technol-
ogy. In all seven countries, stakeholder participation is strongly promoted as a way of articulating
those needs and of mobilizing the demand for agricultural research. However, while stakeholder

2 These figures do not include researchers employed by private agricultural input and processing industries. Their
inclusion would increase the contrast in research capacity still further.

3 In a recent study on government decentralization in Africa by the World Bank, all seven case-study countries
scored above average in a ranking of 30 African countries on an overall decentralization scale (Ndegwa 2002).
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participation is an improvement on the old supply-driven research models, it tends to work best for
those farmers who are well organized, integrated into the market, and capable of articulating their
needs. However, such farmers are a small minority in Affica, although often an economically impor-
tant one. The majority of African farmers are dispersed, poorly organized, and not integrated into
the market.

In many donor-supported programs there is now a conscious effort to include support for farmer
organizations. This must be viewed as a long-term undertaking, however, since experience in coun-
tries such as Kenya (where farmers' organizations have been promoted for several decades) indi-
cates that maintaining such organizations after their formation is difficult. This is even the case for
farmers' organizations that focus on commercial commodities, whose long-term viability appears to
be closely tied to economic and political stability. Farmers' cooperatives and smallholder organiza-
tions for growers of food crops (or for noncommercial, livestock-keeping pastoralists) have generally
not been a success in Aftica (Hussi et al. 1993). Coherent stakeholder participation in research aimed
at subsistence agriculture will therefore likely remain elusive.

Where farmer participation does occur, the interests of farmers must be carefully balanced accord-
ing to their economic or social standing, gender, and/or commodities produced. Of the seven study
countries, Cote d'Ivoire and Senegal have adopted the most far-reaching plans for involving farmers
and farmers' groups in agricultural research. Although these plans have not yet been fully imple-
mented, it is revealing that the proposed models include no prominent roles for the poorest stratum
of farmers, i.e., those engaged in subsistence food production and livestock keeping.

This exclusion of resource-poor, subsistence farmers might be a tacit admission that, even at this
time, when poverty alleviation is a strong focus, working with "the better-endowed farmers” could
be a viable strategy. The West African models appear to suggest a two-track research guidance sys-
tem, with one system for commercially oriented commodities guided and (co)financed by organized
trade-oriented groups, and a second system, for the poor and unorganized producers, which will
continue to rely on a "civil service" structure that is yet to be fully planned or explained. Byerlee and
Alex (1998) differentiated the latter group of farmers into one with a possible future in commercial
agriculture and one for which such a future is unlikely, due to unfavourable production conditions.
For this latter group, diversification out of agriculture is the only opportunity of escaping perma-
nent poverty. However, since the absorption capacity of the mining, industrial, and service sectors
is weak in most Affican countries, diversification out of agriculture is a very difficult proposition.

In all seven countries, there is a tendency to equate "stakeholder participation" with "farmer partici-
pation" and, more specifically, with participation by the better-organized, commercial farmers.
Other potential stakeholders, such as agricultural traders, input suppliers, transporters, processors,
consumers, CBOs, and NGOs (as well as the large majority of subsistence farmers) are often
neglected. If stakeholder participation is really to deliver better-articulated demands for agricultural
knowledge and technology, then a substantially wider and more balanced set of stakeholders must
be involved.

In recent years, more decentralized stakeholder participation models have emerged as part of the
decentralization agenda. In these models, local (rather than national) farmers' organizations inter-
act directly with researchers at local research stations, for example through farmer-research groups
or as part of farming-systems research. In Uganda, ways are being sought to induce farmers to form
strong, sustainable local groups and then to give such groups control over the research budget and
hence over the local research agenda. Another option is to vest this power in local district councils
(as is being attempted through the zonal system in Tanzania), thereby building upon existing gov-
ernment structures and mechanisms. This may be a preferred option where farmers' organizations
are weak or nonexistent. Local district councils, however, are usually poorly equipped to perform
the research formulation and priority-setting task delegated to them: further research may be
required to address this issue. Another concern (that usually remains unresolved) is what to do if
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local constituencies use the available resources for purposes other than research. The greater the
restrictions on the use of resources, the further the results are likely to deviate from those of a
demand-driven process.

While considerable experience with farmer participation methods has accumulated in recent years,
the major difficulty at present lies in scaling-up such approaches to form a nationwide system of
farmer participation in agricultural research. Mobilizing farmers' groups or local authorities and
turning them into active stakeholders in agricultural research requires a stronger civil society struc-
ture than presently exists in most parts of the region. The assumption that the required levels of
civil society structure are present or will emerge when responsibilities and authority are transferred
has to be seriously questioned.

2.4 Emerging funding mechanisms

In all seven study countries, government research funds are disbursed mainly in the form of block
grants—a common method in traditional government bureaucracies. Depending on the autonomy
of the implementing research agency, the use of these grants is more or less specified in terms of the
inputs that can be purchased (number of positions, salary levels, operating expenses, etc.). How-
ever, how those inputs are used and what they will produce is usually not specified: the emphasis is
on input financing rather than output financing. Other providers of resources (donors, the private
sector, etc.), generally place much more emphasis on the outputs expected from the research that
they finance, and normally specify such outputs in their contracts.

In all seven countries, there is considerable pressure to diversify the funding of agricultural research
away from government (block) grants. In addition to donor funding, which is of major importance in
most countries, additional funding is being mobilized by expanding the use of surcharges (e.g., cess,
levies), voluntary contributions, private contracts, own income, or by introducing new forms of
funding such as endowment funds and competitive research grants.

While endowment funds have not been established in any of the case-study countries,* competitive
research funds have been set up in all seven countries and are notable as a new and innovative way
of disbursing research funding. Several experiments with competitive research funds have taken
place in the case-study countries since the early 1990s.” Recent evaluations of these experiments
indicate that most of the early competitive research funds either experienced a rather slow and
uncertain start or failed to start at all.® During the 1990s, most funds had a modest turnover (gener-
ally less than 3% of the total agricultural research budget), but rather high management costs
(25-50% of the budget).” They have often been viewed as exogenous and have been almost wholly
dependent on donor funding. National governments have generally failed to regularly honor their
modest financial commitments to these funds. Competitive research funds will probably continue to
struggle unless they are consciously internalized by the host governments and become instruments
of clear public policy.

4 Kenya is still contemplating setting up an endowment fund.

5 The earliest of these schemes were set up in Kenya (1990) and Senegal (1991) with support from USAID. About the
same time, the World Bank also promoted such schemes as part of national agricultural research projects in Ghana
and Tanzania.

6 See Chema (1999a—c), Dufaut (1999), Gill and Carney (1999) and Abt Associates (2001a—e).

7 Actual transaction costs are even higher if one includes the time spent by researchers on developing proposals that
were later rejected. Introducing a staged selection procedure (i.e., submitting an initial project idea before
developing a full proposal) can reduce such transaction costs, while a higher turnover may significantly reduce
management costs.
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The more recent competitive research funds proposed for Senegal and Céte d'Ivoire are much larger,
more ambitious and embrace a wider spectrum of stakeholders. However, they appear to be domi-
nated by the interests of commercial producers, who are well represented on their governing
boards. In contrast, subsistence-oriented smallholders have a fairly low chance of influencing the
priorities set by these funds due to their low rate of organization. At present, the funds appear to be
largely externally induced and funded, and not adequately supported by policy changes and con-
crete financial commitments by the two national governments. Hence neither of these funds is fully
operational even though they were set up several years ago.

In the longer term, the proposed schemes in Senegal and Cote d'Ivoire are also supposed to consoli-
date all public and private agricultural research funding. However, a disadvantage of such a consoli-
dated funding mechanism is that private interest groups cannot target their financial contribution
specifically to their preferred commodities or subject matter. This could lead to a loss of interest in
contributing to the fund on the part of both the private sector and donors. Although a research sys-
tem that assumes a diversity of funding sources and priorities may not be the theoretical ideal, it
could be more realistic in practice.

Another concern related to the apparent attempt to make competitive research funds the only
source of financial support is that they are not designed to support recurrent costs, infrastructure,
and long-term training (Abt Associates 2001c). Thus it has been argued that although such funds are
a valuable complement to institutional funding, they should not be viewed as a substitute (Elliott
2000).

Initially, the selection of research projects for competitive funding was considered to be primarily a
scientific task, but stakeholders have gradually been given a greater opportunity to influence this
selection. This is particularly true in Cote d'Ivoire and Senegal (and to a lesser extent in Ghana),
where the competitive research funds are expected (at least in theory) to consolidate most, if not all,
research funding. In the other four study countries the schemes are conceived as just one of a range
of funding mechanisms targeting a particular component of the research agenda (e.g., natural
resources) or a particular attribute (e.g., cross-institutional collaboration).

The use of surcharges on commercial (export) commodities for financing agricultural research has a
long tradition in most African countries and is currently undergoing something of a revival. Such
funds can be collected through various channels, including marketing boards, processing indus-
tries, or by customs offices at national borders. In most former French colonies, however, no sur-
charges were collected. Instead, the money for research was paid directly by monopsonistic market-
ing boards or processing industries. The breakdown of these monopsonies under structural
adjustment programs during the 1990s eliminated an important source of funding for research on
export crops, which, as far as we know, has not yet been replaced by an alternative mechanism.

Research organizations that are financed and controlled by producer organizations tend to be less
prone to common public-sector ills such as periodic shortfalls in operational funding, lack of trans-
parency in budgeting, cumbersome procedures, overstaffing relative to funding levels, low salaries,
and poor links between performance and rewards (Elliott 1995). In a study of producer-funded
research schemes in three African countries, Kangasniemi (2002) found a clear positive correlation
between the level of client control and performance and argued that producer-driven research
schemes are no less pro-poor than alternative supply-driven schemes, which may claim to be more
pro-poor but perform badly.

One of the problems that most NARS encounter when they try to introduce or expand the use of sur-
charges for financing agricultural research is that ministries of finance, supported by the fiscal
experts of IMF and the World Bank, often vehemently oppose the introduction of such tax instru-
ments. Another option, a system of voluntary contributions, only works reasonably well in sub-
sectors with few producers, since "free riders" can be a serious problem that undermines the whole
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mechanism. Cote d'Ivoire is therefore taking a major risk in assuming that the private sector will vol-
untarily provide the majority of the funding for agricultural research.

Using a carrot (in the form of a matching grant scheme) rather than a stick (taxation) is another way
of supporting a voluntary contribution scheme. Matching grant schemes are often promoted in the
financing literature as instruments that can facilitate public-private collaboration in agricultural
research. In Tanzania, a matching grant scheme financed by a World Bank loan has been an effective
instrument in mobilizing funding from local districts and NGOs for the Zonal Agricultural Research
Funds. However, we did not find any other matching grant schemes in the remaining study coun-
tries.® Nevertheless, simple implicit matching grant schemes do exist in most countries, whereby
the government pays for salaries and infrastructure, while a third party (commodity boards, farm-
ers' organizations, NGOs, or donors) pays for all operating costs.

Funding by third parties (donors, private companies, producers' organizations, or NGOs) is increas-
ingly being managed through research contracts. Given the low remuneration of research staff in
most African countries (covering only 20-40% of what could be considered a reasonable living
wage), such contracts often include (implicit) provisions for topping-up the salaries of researchers
and their technicians. In one country, for example, the scientists winning contracts (and their tech-
nicians) were permitted by the government to keep a substantial part of the fee (up to 60%). In other
countries, per diems and travel allowances are frequently used to compensate for low salaries,
although they can introduce distortions since they may encourage unnecessary travel.

2.5 Strengthening of system linkages

Three types of system linkages dominate the current reform agenda: (1) linkages between research
and extension, (2) linkages between national agricultural research agencies, and (3) linkages
between national, regional, and international research.

Research-extension linkages are considered problematic and are being remodeled in all seven study
countries. In part, this is due to the poor performance or even collapse of the extension services in
these countries. The training and visit (T&V) system, which at one time was very popular and which
was strongly endorsed by the World Bank, has been a disappointment in almost all of the countries
in which it was adopted. The percentage of farmers reached by the T&V approach on a regular basis
never exceeded 10% in most countries, leaving the vast majority of subsistence farmers without
help or advice. A recent study of the Kenyan T&V system concluded the following:

"The most striking finding is that, even with a monthly meeting [instead of the prescribed
twice a month]| only about 7 percent of the contact farmers meet with extension agents as
planned—that is, regularly, in either their own or a neighbor's fields, and at least once a
month. [I]n the entire sample, however, only about 2 percent of the farmers met regularly
with extension agents. Considering that extension concentrates on a few chosen farmers,
this low level of contact is highly unsatisfactory." (Gautam 2000)

Attempts to revitalize extension by adopting radical new approaches are currently underway. Cote
d'Ivoire and Senegal, for example, are privatizing their extension services, whose financing will
depend largely on contributions from producers' organizations, which tend to be dominated by
commercial farmers. There is thus a great risk that resource-poor farmers and groups in marginal
areas will be further marginalized in this process. In Uganda, privatization is predicated on "doing
away with subsistence farming," a central theme of the Plan for Modernization of Agriculture (PMA).

8 It has been brought to our attention by an anonymous reviewer that matching grant schemes have been proposed
for cotton, oil palm, and pineapple research in Ghana.
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Again, this plan focuses on tradable commodity surpluses and on improving all the necessary
postharvest arrangements (infrastructure, local and external markets, processing or value adding,
etc.). Alternative extension providers (NGOs, CBOs, farmers' organizations) are being considered for
subsistence farmers, but it should be remembered that such organizations are stable only as long as
they receive external support. It is also difficult to imagine that they will find an effective way of
reaching the large numbers of subsistence farmers.

The difficulty of servicing widely scattered farmers is well illustrated by Kenya's experience, where
15 years of World Bank-mediated T&V left public extension in a situation indistinguishable from
that prevailing in the preceding 15 years. Even with thousands of widely distributed extension
agents, farmer contact remained very low (Gautam 2000) and the project was not renewed after it
expired in 1997. In recent years, KARI has expanded its outreach program through the Agricultural
Technology and Information Response Initiative (ATIRI), a competitive program that is considered
quite innovative. Within the first 15 months of the launch of this project, contracts were established
with 170 NGOs, CBOs, and other intermediaries, reaching about 22,000 farmers (Muturi 2002). How-
ever, from its inception, ATIRI has been viewed more as a means of inducing experimentation by
farmer groups than as a substitute for extension services. The Kenyan Ministry of Agriculture is cur-
rently exploring ways in which elements of the ATIRI approach, as well as the FAO-supported
Farmer Field Schools, might be scaled-up to provide extension services to significantly larger num-
bers of farmers. As mentioned previously, effective networking with the majority of unorganized,
scattered farmers is going to be extremely challenging and its feasibility in terms of personnel,
financial resources, and likely payoff has never been properly examined. This issue needs urgent
study, since feasible solutions are critical to the overall impact of the NARS reform agenda.

National forums for agricultural research have been established in most countries in order to
improve linkages between the different agricultural research actors and stakeholders, as well as to
coordinate a division of labor among them. In Ghana and Senegal, these forums have been formal-
ized into system-wide policy and coordination bodies, while they have remained more informal in
the other study countries. There are also various component-specific linkage mechanisms that have
emerged in recent years, such as joint ventures with the private sector, use of various types of net-
working (particularly cross-border), closer integration of universities into the NARS, and, finally, the
use of multi-institutional and multidisciplinary teams in major programs.

Joint research ventures with the private sector are sought after in all the countries with a tradition
of commercial agriculture. It is common, for example, for public-research institutions to conduct
field trials or provide laboratory services for private companies (provided that trade secrecy and
quality control can be maintained). In Kenya, however, it has been found that such joint ventures
are often transitory, since companies eventually tend to develop their own in-house research or lab-
oratory capability. In such instances, the companies often entice collaborating scientists away from
the public institution, thereby further reducing public-research capacity.

Regional research networks play an important role in agricultural research in most African coun-
tries. They facilitate information exchange and provide access to both donor funding and interna-
tional expertise. However, cross-institutional and cross-border research projects are not yet very
common, although this may change in the future. Two of the three subregional research organiza-
tions in Africa were specifically set up to coordinate research networks. ASARECA, for example, cur-
rently oversees 18 such networks. In addition, countries may participate in research networks that
are pan-Aftican or global.

In five of the seven study countries, universities (in particular faculties of agriculture) play but a
minor role in the agricultural research system. Only in Tanzania has an agricultural university been
given a specific zonal research mandate with some supporting finance. In Ghana, universities par-
ticipate actively in commodity research (coordination) committees, but in all of the other countries,
the universities tend to set their own priorities and operate at the periphery of the agricultural
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research system. Some of the competitive research funds are trying to address this situation by spe-
cifically inviting proposals from university staff and students. While this is a step in the right direc-
tion, the amount of available funding is very limited however.

Multi-institutional programs are still rare in African countries, and where they occur they are usu-
ally exogenous and instigated in response to the availability of funds specifically for that purpose.
This is in direct contrast to the situation in developed countries, where multi-institutional programs
are rapidly increasing in importance (Janssen and Braunschweig 2002). However, policies are now
emerging that will promote such multi-institutional programs in Africa.

System linkages between national, regional, and international research are currently being widely
reassessed as important reforms are contemplated. Further integration of these three levels may
lead to more research specialization, greater interdependence, and stronger linkages. The expected
outcome of this integration is that more will be achieved with the same resources. But such an
approach requires a substantial amount of mutual trust, since appropriate ways must be found to
share both research costs and recognition.

While the economic gains of cross-national collaboration are often very clear, the political reality is
that they are very difficult to achieve. The introduction of competitive research funds at the regional
level is a good example of the strengthening of research collaboration across national borders. Its
weakness is that it depends completely on donor funding: very little national commitment has
materialized to date.
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Chapter 3. Assessing the Reform Agenda: Suggestions
for Improvements

The previous chapters have outlined the major components of the NARS reform effort that is now
spreading throughout AfTica, and they examined experiences with the application of the reforms in
seven African countries. The reforms reflect general trends in development thinking that are very
much in the ascendancy, notably greater roles for the private sector, decentralization, stakeholder
participation, new funding arrangements, and stronger linkages between development partners. As
a long-term goal, there seems to be broad support for the reforms among stakeholders. At the same
time, however, serious questions must be addressed regarding the operational feasibility of various
aspects of the new reform agenda in the social, political, and economic context of the countries of
the region.

Before making a general assessment of the NARS reform agenda, it is important to keep the follow-
ing in mind:

1. While the underlying ideas and concepts may have been quite similar, the way in which spe-
cific NARS reforms have been implemented and how successful they have been differ quite
substantially across the seven study countries.

2. The seven countries represent the more advanced, medium-sized NARS in the region, each
employing some 150-800 FTE researchers. Most African countries, however, have rather
small NARS with fewer than 100 FTE researchers and are often substantially weaker in terms
of organizational and managerial capacity.

3. The new reform agenda builds upon the old one, but involves different orientations and skills.
It assumes that agricultural research organizations function reasonably well and that basic
processes like strategic planning, priority setting, monitoring and evaluation, fund raising,
financial reporting, and proper management of research contracts are in place. The skills
associated with each of these activities are required by the new reform agenda, but their ori-
entations and the specific techniques associated with each may need to be revised.

4. Strictly speaking, most of the reforms are not "new," since elements of virtually all of the
agenda items have featured in projects and programs in several countries in the region for
more than a decade. In other words, the shift in the NARS reform agenda is more evolutionary
than revolutionary. It is therefore realistic to expect gradual rather than radical improve-
ments in the performance of research services. Nevertheless, there is perhaps now a greater
sense of urgency for reform than in the past.

In this chapter, we make a general assessment of the reform agenda (sections 3.1 and 3.2) and pres-
ent some suggestions for improvement (section 3.3).

3.1 Do the reforms contribute to a more relevant and efficient NARS?

Although this is not an easy question to answer, we believe that the current NARS reforms are a pos-
itive step forward. Overall, they could contribute to better performance of NARS. Whether improve-
ments actually materialize is critically dependent on how well the proposed reforms are imple-
mented and adopted. We have identified several areas where we have doubts concerning the
feasibility or impact of the proposed reforms and these are listed below.

Redefining the role of government. Privatization of agricultural research has been a feature of com-
mercial and export-oriented agriculture in a number of countries and is gaining momentum. It is
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unlikely to occur in subsistence farming, which is the dominant farming system in sub-Saharan
Africa. All indications are that private-sector involvement in agricultural research will grow in
inverse proportion to the decline of subsistence agriculture. Among the seven case-study countries,
Uganda stands out as having a clear long-term policy and commitment to commercializing agricul-
ture and realigning all relevant government instruments in order to achieve this end. Even so, shift-
ing some of the responsibility for (financing) agricultural research to the private sector requires
careful institutional engineering on the part of the government. Research areas to be privatized
have to be carefully selected and, in practice, opportunities for privatization may be limited.

Decentralization. Physical decentralization of research facilities has been accepted in principle in
all seven countries. However, finding the right balance between centralization and decentralization
in agricultural research remains a pertinent issue. While centralization of research capacity may
increase its efficiency, decentralization may increase its relevance. This is a difficult trade-off, for
which there is no easy solution. Research capacity itself is a major constraint on the level of geo-
graphic decentralization, as is the unwillingness of staff to relocate to remote areas. It is unrealistic
to assume that research can be decentralized in a similar way to extension services. It is also impor-
tant to remember that decentralization of decision making not only requires major changes in
responsibilities and procedures, but also in culture, an aspect that is often neglected.

Stakeholder participation. Stakeholder participation is being pursued in all seven countries and is
the most complex of the five reform themes. Not only is there a variety of stakeholders, but also a
variety of mechanisms that can facilitate their participation. The almost exclusive emphasis on
farmer participation in most countries makes one wonder how other legitimate stakeholders (e.g.,
traders, input suppliers, and consumers) are supposed to influence the public agricultural research
agenda. Moreover, farmer participation tends to be dominated by the better-organized, commercial
farmers: the millions of subsistence farmers are usually poorly represented.

The sheer numbers of subsistence farmers relative to researchers, their lack of organization, the
diversity and complexity of their farming systems, and their unarticulated needs for technology
guarantee them a place at the periphery of the agricultural innovation system. To address this prob-
lem, not only is funding required but also new thinking on the linkages between research and exten-
sion, which, as currently conceived, reach at best only 10-20% of the farmers. Although farmers'
needs remain largely unknown, they are likely to transcend productivity technologies and informa-
tion and will probably require a mix of skills currently unavailable in the narrowly defined R&D
armory.' It is axiomatic that an essential step in solving the problem is to improve the level of orga-
nization of farmers. Ways in which this can be achieved remain to be determined. Innovative poli-
cies and linkage mechanisms, both national and international, are needed to help smallholders
move from subsistence to commercial farming.

Giving emerging farmers' organizations control over a part of the research budget, which is being
attempted in several countries, is not without problems either. It can radically change power rela-
tionships, since farmers are then no longer passive recipients of technology but clients in a research
market. This research "market" is usually a very peculiar one, with unique products and a limited
range of research suppliers and buyers. The analogy with an anonymous, competitive market for
standard products is therefore rather weak. Close consultation between research suppliers and buy-
ers is needed to identify innovation needs and formulate research projects. Hence the strict separa-
tion of research supplier and client, as is being pursued in several countries, may not be the appro-
priate solution to priority setting. Since information costs are high, a "preferred" supplier situation

1 During the past 20 years, considerable experience has accumulated with farming-systems research, farmer-
research groups, etc., and these approaches are strongly promoted by the current NARS reforms in the seven case-
study countries. What is lacking in most instances, however, is a feasible plan of how to scale-up such approaches
so that they can be adopted nationwide. In practice, such attempts may well be limited by resource and staffing
problems.
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may be more appropriate. Even if alternative suppliers are only checked occasionally, this may be
sufficient to keep preferred research suppliers competitive.

Emerging funding mechanisms. In six of the seven countries, there is a strong effort to move away
from the traditional government block grant by diversifying the funding base of public agricultural
research. But most of the new sources of funding are tied to specific private-sector interests, be they
private companies or commodity organizations. There is a risk that these new sources of funding
force the public research agenda even further down the road of private interests, and that, in so
doing, they marginalize the interests of resource-poor, subsistence-oriented farmers. Despite the
cashew nut example from Tanzania, there is considerable naivety in the current proposals that the
commercial sector will be prepared to pay for research on subsistence agriculture in any substantive
way.

The competitive research funds currently being implemented in the three West African countries
are envisioned as consolidating all agricultural research funding in the medium to long term. In
terms of costs and benefits, however, both the feasibility and desirability of this consolidation have
to be seriously doubted.

System linkages. It is difficult to strengthen system linkages between research, extension, and
farmers when both research and extension organizations are in a state of flux. The imminent privat-
ization of the extension service in several countries is likely to have major repercussions on the rela-
tionship between research and extension; the future nature of that relationship is difficult to predict
but should be of major concern to all involved.

3.2 Do the reforms solve the problem?

While the current reform agenda seems to be a step in the right direction, we are not convinced that
it is enough. We can double our investments in agricultural research and adopt all the good prac-
tices discussed in this document and elsewhere but still not get to the heart of the problem of how to
reach the millions of African subsistence farmers, unlock their potential, integrate them into the
market, and get them on a path of self-perpetuating innovation. Without breaking this gridlock,
there will be little effective demand for agricultural research from this large group of subsistence
farmers. We can continue to fine-tune the existing research and innovation systems, yet still not
reduce poverty and hunger. Since the existing agricultural research and innovation systems in
Africa have not met our expectations in the past 30 years, how can we expect them to do so in future
with only minor modifications? A far more radical approach is needed to the problem of increasing
the availability of improved technology to the millions of subsistence-oriented farmers in Africa. The
solution may lay not so much in enhancing the supply of new technologies, but in creating the right
conditions for using improved technologies.

Are the current NARS reforms a waste of time? We do not think so. Once the effective demand for
new technologies expands and accelerates, supply will be crucial. There are certainly elements in
the reforms that can make agricultural research and innovation systems more effective and effi-
cient. In addition, the more holistic perspective provided by the innovation system approach can
help us analyze and understand how a whole range of interventions is needed to facilitate the shift
from subsistence to market-oriented farming and hence accelerate the demand for technology. For
this shift to occur, new linkages will be needed between technology providers, transmitters, and
users. Moreover, the technology providers should be equipped not only with the traditional produc-
tivity-enhancing research expertise, but also with expertise that allows them to deal with the pre-
and postproduction constraints of the wider agricultural sector.

We are not alone in our conviction that there is an urgent need to reform African agriculture.
Numerous initiatives to address this need have been launched during the past two to three years by
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African governments, donors, and international agencies,” but they are all merely scratching the
surface: no comprehensive answer to the problem has yet emerged.

3.3 Suggestions for improvement

While we have doubts as to whether the proposed reforms will really lead to improvements under
all conditions (and be sufficiently great to accelerate growth in agricultural productivity), we do not
have an alternative "magic" solution to all problems, and nor do we believe that there is one.
Instead, we provide some suggestions for improving the current reforms in the hope that they will
be implemented carefully and adapted intelligently to local circumstances.

3.3.1 Adoption of an innovation system perspective

The NARS reforms are necessary but not sufficient to enhance the impact of technological innova-
tion in African agriculture. As noted above, the main problem is how to reach the millions of
resource-poor farmers that are only weakly integrated into the market. With the present numbers of
research and extension staff, only a small fraction of the total farming population can be reached
effectively. By adopting an innovation system perspective (rather than the more limited NARS and
AKIS concepts), a better understanding can be achieved of the whole innovation process along the
production-to-consumption chain with all its different partners. Such analysis of the agricultural
innovation process should not be restricted to the formal agricultural research, extension, and edu-
cation organizations, but should also include farmers, traders, transporters, processors, retailers,
consumers, exporters, and their respective organizations, as well as NGOs and CBOs. An innovation
system perspective highlights the fact that making agricultural research more client oriented and
demand driven must be complemented by efforts to organize the clients of agricultural research and
to help them articulate their demand for new technologies. Without such additional efforts, the cur-
rent reforms will be largely ineffective.

Another aspect that may be clarified by an innovation system perspective is that economic progress
depends as much on institutional as on technological innovation. Most technological innovations
require a counterpart in terms of institutional innovation. For example, the impact of improved
plant varieties depends as much on plant breeding as on the development of a properly functioning
seed market with sufficient quality control mechanisms, plant-variety rights legislation, etc. The
introduction of genetically modified crops is another example where institutional issues (e.g.,
biosafety, IPR) have become critical bottlenecks in the adoption of the technology. More generally,
the increased use of external inputs, which is inherent to many of the new technologies, requires
well-functioning markets for farmers to sell their surpluses and buy their inputs. The slow techno-
logical progress of African agriculture can be attributed in part to the lack or underdevelopment of
markets. In contrast to agriculture, innovations in areas like natural resource management are often
more institutional than technological in character. The African Highland Initiative, for example, has
developed ample experience with institutional change and innovation at the local level. Most agri-
cultural research organizations, however, focus exclusively on technological innovation. It is impor-
tant that they give more attention to institutional innovation and develop the necessary capability
in this area.*

See FARA (2002), NEPAD (2002), USAID (2002), and World Bank (2002ab).

3 Some argue, and probably rightly so, that the strengthening of farmer organizations is outside the realm of
responsibilities of agricultural research organizations. Nevertheless, it is important to point out that the ultimate
impact of agricultural research organizations is critically dependent on the relative strength of farmer organiza-
tions.

4 One should keep in mind, however, that institutional, organizational, and managerial types of innovation have
their origins in on-site learning processes rather than off-site, formal research. In contrast to technological
innovation, one cannot experiment and fine-tune institutional innovations off-site.
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An innovation system perspective may also help us understand and appreciate the underlying eco-
nomic transition processes (such as the intensification of land use and diversification out of agricul-
ture) and to develop greater consistency between the various policies that affect such transition.
Economic analysis, for example, has revealed that differences in agricultural productivity can in part
be attributed to differences in macroeconomic policies, investments in rural infrastructure, educa-
tion and health, and the level of market development.

Adopting an innovation system perspective is not a goal in itself. The issue is not that of competing
concepts, but the level of analysis that is the most appropriate for analyzing the problem. Our argu-
ment is that the relatively low impact of agricultural technology in sub-Saharan Africa is due not
only to weak performance of the NARS or AKIS in most countries, but to the weakness of the whole
innovation system, including the production sector.

3.3.2 More careful implementation of the NARS reforms

The institutional innovations as promoted by the current NARS reforms are not of the "ready-to-use"
type but require substantial on-the-spot experimentation and "learning by doing." It is therefore
important to provide sufficient time and resources to facilitate implementation.

The success of the new reform agenda is also critically dependent on a variety of facilitating condi-
tions. If these are not met, the reforms are unlikely to be implemented successfully and the expected
improvements will not be achieved. Hence, creating the appropriate conditions for reform can be as
important as the reforms themselves. The sequencing of the reforms is also important—if certain
critical prerequisites are not in place, the reforms may not succeed. For example, it is counter-
productive to give farmers' organizations the responsibility for setting agricultural research priori-
ties until such organizations are relatively strong and well established.

Table 6 (see next page) summarizes what we consider to be some of the most critical facilitating con-
ditions for each of the reform themes.

As we mentioned earlier, the current reform agenda builds on an older reform agenda that empha-
sized the improvement of basic organizational and managerial processes, such as financial and per-
sonnel management, strategic planning, priority setting, and monitoring and evaluation. The cur-
rent reform agenda assumes that these processes are in place and function reasonably well. If not, it
is necessary to focus first on improving these basic competencies and processes before considering
further NARS reforms.

3.3.3 Building consensus for reform

Whatever reforms are being contemplated, building consensus for reform is a critical precondition
for success. This is particularly true for the new reforms, which involve many more stakeholders in a
far more active way than did the previous reforms.

There are major differences within and between groupings of agricultural research and develop-
ment agencies with respect to capacities, orientations, and attitudes towards the reform agenda
and to one another. Elements of the reforms are largely internal to each organization, but the major
thrust of the reforms is that these groups must interact effectively in a fashion that to date they have
rarely, if ever, experienced. Furthermore, they must do so largely voluntarily. Although organiza-
tions will continue to compete with each other in the context of an increasingly market-driven envi-
ronment, they will also develop and depend upon various partnerships that will enable them to
complement each other's strengths. In short, the reform agenda assumes a major convergence of
interests among organizations (and their staff) that will stimulate and sustain collaboration. Since
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Table 6: Conditions that facilitate implementation of NARS reforms

Reform theme Facilitating conditions

Redefining the role  Relative strength of both the private business sector and civil society (farmer

of government groups, NGOs, etc.).
Acceptance of a pluralistic agricultural research system with multiple funding and
research implementing agencies.
Capacity and commitment of government to design and implement appropriate
policy.
Capacity and commitment of government to manage by contract rather than by
command.
Democratic consensus: proposed changes are understood and supported by most
stakeholders.

Decentralization Consensus is reached on the right balance between geographical coverage (equity)
and innovation opportunity (efficiency, i.e. concentrating research in high-
potential areas). For areas in which agricultural modernization is unlikely to take
place, alternative poverty alleviation policies are to be developed.

Consensus is reached on what is to be decentralized.

Devolvement of responsibility should be accompanied by control over resources.
Local organizations are strong enough to assume new responsibilities or are
supported in acquiring the necessary capability to do so.

Stakeholder The political culture supports stakeholder participation.

participation Stakeholders, especially smallholders, are organized, interested, and capable of
playing a leading role in research priority setting and project selection.

Care has been taken to ensure that the poorer stakeholders can also express their
needs and influence the research agenda.

Emerging funding  The newly adopted funding mechanisms are transparent, effective, and efficient.

mechanisms Research organizations have financial management capacities in place that are
capable of reporting to multiple funding sources.

System linkages Agreement is reached on adopting an innovation perspective, which will lead to
(1) a more inclusive set of stakeholders participating in agricultural research
priority setting and funding, and (2) to a more comprehensive agricultural research
agenda, by including pre- and postproduction issues.

Adoption of instruments to facilitate system linkages (e.g., facilities for funding
joint research projects, cofinancing of research, farming system research).

this is relatively unfamiliar territory for many of the organizations, it will be a major challenge to
facilitate this collaboration and ensure that the benefits exceed the risks and effort required.

In spite of the fact that the new reforms intend to make the research system more participatory and
demand driven, they are largely imposed from above, being generally "donor driven" and emerging
from discussions between governments, donor representatives, and NARI leadership. The rank-and-
file NARS agencies are usually not involved, although major changes in the performance and orien-
tation of the research staff'is critical to the success of the reform process. Other stakeholders are also
rarely consulted in a systematic way. When they have been, their reactions have often been a mix-
ture of indifference and negative perceptions regarding the utility of the research services. Some
feel that the performance of the services has been inadequate (for a variety of reasons), while others
question whether investment in research (as opposed to development activities, technology trans-
fer, and policy reforms) is really a high priority. There is often a history characterized by a somewhat
adversarial relationship between public-sector agricultural research and various stakeholders,
including development service providers (extension services, NGOs, and commercial organizations)
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and other parts of the research system (e.g., universities and regional and international agricultural
research organizations). For this reason, reforms may be resisted and undermined. Building a con-
sensus for reform is therefore a particularly important first step where there are negative percep-
tions of the research service among key stakeholders and where donor agencies provide the major
impetus for the reform agenda.

More critical still is the fact that key decision makers in national governments are themselves often
ambivalent about agricultural research. While they may express support for agricultural research at
the national and regional levels, such statements are rarely translated into budgets that enable
research agencies to operate effectively (hence the stagnant or declining trend in national govern-
ment support for research over the past decade [Beintema 2003]). National leaders understandably
have higher priorities and are under serious pressure to economize their public sectors. Moreover,
when given a choice, national leaders often select other sectors in preference to agricultural
research to be the recipients of donor funds made available for general budgetary support.

A critical initial stage in building a consensus for reform in a country or subregion is for donors to
find effective (and credible) ways of sharing leadership in the effort. The World Bank is actively
attempting to build a coalition for regional reform through presentations at recent conferences
hosted by NEPAD and other agencies. These efforts offer significant opportunities for ASARECA and
other research agencies to influence the character and course of the reform effort.

3.3.4 Pay attention to staffing and remuneration issues

In most African countries, salaries in the public sector have greatly eroded over the past 30 years to
levels that are often below a reasonable standard of living. Salary payments are frequently late, and
in many instances government employees are more or less forced to mobilize additional sources of
income to support their families. Under these circumstances, it is unrealistic to expect full commit-
ment from staff and so both absenteeism and "moonlighting" are common. In Aftica, overstaffing
and low pay are widespread phenomena within the public sector and seriously hamper its proper
functioning. Many agricultural research organizations are struggling with these problems. One of
the arguments for creating autonomous agricultural research organizations back in the 1980s and
1990s was that such agencies would no longer be bound by civil service regulations and could
reduce staffing and improve salaries.® Such improvements often quickly eroded, however, and
autonomy has not proven to be an adequate answer to the problems of overstaffing and underpay-
ment. Correcting for this imbalance is a major challenge.

3.3.5 Pay more attention to the specific problems of small NARS

This study has focused on the larger and stronger African NARS, as represented by the seven case
studies. For the many smaller and weaker African NARS, however, the new reform agenda may place
too great a demand on their often weak organizational and managerial capabilities. Under these cir-
cumstances, introduction of the new NARS reform agenda may be counterproductive. A modified
agenda, adapted to the circumstances and problems of the smaller African NARS, is clearly needed.’
Such a modified reform agenda may, for example, place more emphasis on regional (i.e., suprana-
tional) rather than national research services.

5 This situation, combined with the strong perception within the World Bank that agricultural research in the region
is seriously underfunded, has led to the proposal for a special facility that would set aside funds to support
agricultural research. To an important degree, the reform agenda has grown out of the need to provide a strong
rationale for the creation of such a special facility (World Bank 2002a,b).

6 Recent examples are the creation of NARO in Uganda and INERA in Cote d'Ivoire.

7 The specific problems of small countries in developing their agricultural innovation capacity were studied by
ISNAR during the 1990s (see Gilbert, Matlon, and Eyzaguirre [1994] and Eyzaguirre [1996]).

41






Chapter 4. Implications for Different Partners

The new reform agenda has important implications for the various partners in the agricultural inno-
vation process. In this section, we consider the implications for five distinctive participants in this
process: (1) agricultural research policymaking entities, (2) agricultural research implementing
agencies, (3) agricultural research stakeholders, (4) donors, and (5) subregional, regional, and inter-
national agricultural research agencies.

4.1 Agricultural research policy-making entities

The new reform agenda challenges African governments to think more strategically about their role
in agricultural research and innovation. It calls for a stricter separation between agricultural
research policy and implementation so that the ministry responsible for agricultural research (usu-
ally the Ministry of Agriculture but in some instances the Ministry of Science and Technology) can
concentrate exclusively on agricultural research policy and delegate the implementation of agricul-
tural research to either public or private agencies.! Such a ministerial policy-making entity has to
define the broad outline of the agricultural research system, the roles of the various agencies
involved, and develop an overall research strategy that is in line with the development goals of the
country. It also has responsibility for making sure that the linkages within the agricultural innova-
tion system function properly. Effective linkages are critical to the success of the reform agenda,
notably to maintain the integrity of the NARS/AKIS/NSI in the face of increased decentralization, pri-
vate sector (and other stakeholder) participation, and the proliferation of service providers. Within
the government, the policy-making entity is also responsible for negotiating the overall public-
sector agricultural research budget. It may set targets for private-sector contributions for certain
parts of the research agenda (commercial export crops in particular), while for some parts of the
agenda, it may decide that no public funding is necessary. In order to facilitate private-sector contri-
butions, the government may assist the private sector in establishing (usually commodity-specific)
collective funding schemes.

The formulation of a long-term strategy for the agricultural sector is necessary to create cohesion
between the various more specific policies (e.g. for research, extension, and agricultural services).
The Ugandan Plan for the Modernization of Agriculture provides a good example of such a strategy.

While the Ministry is responsible for defining the overall agricultural research strategy and budget
allocation, it may delegate research project selection to (1) the implementing agencies, or (2) a sepa-
rate entity representing agricultural research stakeholders. The first option is still the current prac-
tice in most countries: the implementing agency may consult stakeholders in the process of project
selection, but it sets its own research priorities. The new reform agenda recommends the second
option, namely that stakeholders select the research projects to be funded.

Selection responsibility could be delegated to democratically elected bodies like the parliamentary
committee for agriculture or, in the case of a highly decentralized agricultural research system, local
district councils. Another option is to delegate the selection process to special committees that
bring together representatives of the various stakeholders. These committees are usually less demo-
cratic, and their composition requires careful consideration in order to make them as representative

1 The argument for such separation is that in many instances ministries pay insufficient attention to policy making
because they are too involved in the day-to-day problems of implementation.
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as possible. When they are carefully constituted, they may have the advantage of bringing more
expertise to the decision-making process. Such committees could operate at both the national and
subnational level, depending on the degree of decentralization of the decision-making process.

Clearly, democratically elected bodies or appointed priority-setting committees would still have to
rely on research proposals formulated by the agricultural research organizations. Although they
may influence the type of research proposals submitted by initially defining problem areas, they are
ultimately dependent on the creativity and imagination of the researchers. It is therefore unrealistic
to assume that a radically different research agenda will be generated simply by shifting the respon-
sibility for priority setting from the implementing agencies to the stakeholders.

Agricultural research policy-making entities will also to some extent be affected by the decentraliza-
tion of agricultural research as promoted under the new reform agenda. Under the old reform
agenda, all policy decisions were taken in a highly centralized manner, whereas under the new
agenda, decision making will be delegated to local levels of government or local stakeholder groups
wherever possible. This delegation requires a careful delineation of responsibilities between
national and subnational government agencies. Since tax collection and budget allocation is still
highly centralized in most African countries, local governments or stakeholder committees do not
decide on the allocation for agricultural research as such, but only influence how the agricultural
research budget is to be spent.

In the context of a decentralized system with substantive stakeholder participation, it is likely that
research project selection will tilt toward "downstream" or adaptive research projects and technol-
ogy transfer activities. A key responsibility of policymakers and national research agencies is there-
fore to ensure that the "upstream" research requirements and linkages are given adequate atten-
tion, even in the face of pressure from stakeholders for more attention to local concerns. These
upstream activities and linkages are critical to maintaining the flow of improved technologies and
practices without which the entire innovation process could quickly come to a halt.

4.2 Agricultural research implementing agencies

The new reform agenda has important implications for the agencies responsible for implementing
agricultural research. The institutional pluralism proposed by the new agenda attempts to move
away from government-supported agricultural research oligopolies. Agricultural research funding
will no longer be channeled automatically to a few public-research organizations, but will be
opened up to further competition from nontraditional agricultural research providers (universities,
NGOs, etc.). The intention is not to break up the existing national agricultural research organiza-
tions (since the consolidation arguments of the old reform agenda are still valid), but to reduce
monopolistic behavior and institutional inertia. Under this approach, nontraditional research agen-
cies will be eligible for more funding and hence may start to play a more active role in agricultural
research.

The switch from core to special-project funding is likely to result in even more financial instability
for agricultural research implementing agencies. At present, most of the project-based research
funding is associated primarily with donors. However, as government funding becomes more com-
petitive and project specific, research organizations will be faced with the dilemma that, while their
financing becomes less predictable, they will still be committed to many long-term obligations (e.g.,
lifetime employment). There is a trend among agricultural research organizations to eliminate life-
time employment (by removing civil service status) and adopting fixed-term-employment contracts
instead. The price of this flexibility is higher salaries that conform to the market. More competition
in the funding of agricultural research not only creates benefits (i.e., better and more relevant
research), but also costs in the form of higher risks on the part of the implementing agencies. These
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risks must be compensated for in one way or another if agricultural research organizations are to
survive financially.

Under the new reform agenda, agricultural research implementing agencies will increasingly have
to share the responsibility for priority setting and project selection with their clients and stake-
holders. The introduction of competitive research funds is a good example of how governments (in
close collaboration with donors) have tried to enhance stakeholder participation in these processes.
Some countries even intend to channel all their funding through such a mechanism in the future.?

New procedures have to be established and fine-tuned if the responsibility for priority setting and
project selection is shifted away from the implementing agencies. As discussed in the previous sec-
tion, the mechanism underlying such a shift can take various forms. In all cases, however, the devel-
opment of research proposals becomes an even more important activity than it has been in the past.
While the traditional internal selection process (usually by scientific committees and peers) tended
to focus primarily on the scientific merits of each proposal, the proposed external selection by stake-
holders should give greater weight to the socioeconomic relevance of the research projects.
Researchers will therefore have to address the expected economic impact of their proposed research
more explicitly than they have in the past. However, this type of expertise is underdeveloped in
most African agricultural research organizations. There is also the danger that political and/or eth-
nic considerations will figure more prominently in decision making to the possible detriment of the
quality and potential impact of research projects. This is a particular concern in those parts of the
region in which the basic features of a civil society are weak or nonexistent.

Greater stakeholder participation in the selection of agricultural research projects is one way of
increasing the relevance of agricultural research. Another way is to involve farmers directly in the
implementation of agricultural research. The new reform agenda strongly promotes participatory
research methods, such as farming-systems research and farmer-research groups. In combination
with the pressure for better geographical coverage, this will affect the composition of research
teams in terms of both research skills (more holistic, less discipline or commodity specific) and
research focus (more applied, less strategic).

Decentralization may affect agricultural research implementing agencies in two ways: (1) a shifting
of research capacity from headquarters to the regions, and (2) decentralization of decision-making
responsibility to lower levels in the organization. The latter, invisible part of the decentralization
process is the more problematic. The rather limited experience so far accumulated in this area is not
specific to agricultural research organizations, so that finding the right balance between central and
delegated responsibility remains a challenge.

4.3 Stakeholders

One of the major objectives of the new reform agenda is to enhance stakeholder participation in
agricultural research at all levels—funding, priority setting, selection, and implementation. In most
African countries, farmers are seen as the primary stakeholders in agricultural research followed by
agroindustries, rural NGOs, and extension services; consumers and other civil interest groups are
largely ignored. This contrasts greatly with the situation in developed countries, where consumers
and civil society in general have gained more control over the public agricultural research agenda in
recent years and have campaigned for more research on environmental, food safety, and animal
welfare issues. Another stakeholder in agricultural research that is often ignored is the government

2 Obviously the extent to which the NARIs manage the competitive grants schemes and receive support in the form
of grants has a considerable influence on the degree to which such schemes serve to broaden participation in
agricultural research.
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itself: governments usually depend heavily on agricultural research in order to formulate sound
agricultural policies and regulatory measures.

With regard to farmer participation in agricultural research in AfTica, there are three major con-
cerns:
1. In most countries, local farmers' organizations are weak or nonexistent and therefore not in a
position to play an active role in agricultural research priority setting.
2. Where farmers' organizations do exist, they are usually dominated by the more advanced
farmers. Poor and less advanced farmers are less well represented.
3. Farmers' organizations often show little interest in agricultural research and do not fully
appreciate the potential benefits of agricultural research. The role of stakeholders is being
imposed on them without giving due consideration to this problem.

The proposed reforms assume strong stakeholder commitment to agricultural research. If, for what-
ever reason, this commitment does not materialize, then managers of the research implementing
agencies will most likely set research priorities by default. Cofinancing is seen as an important way
of enhancing stakeholder commitment. Even for food crops, for which private financing of research
is unlikely, small stakeholder contributions may help convince governments that the primary stake-
holders consider the proposed investment in agricultural research to be worthwhile.

One element of stakeholder participation that is often rather weak is the follow-up of selected
research projects. Selection procedures seldom include monitoring and evaluation (M&E) as a stan-
dard activity, which weakens the learning cycle.

4.4 Donors

Donors provide a substantial part of the funding for agricultural research in Africa. The World Bank,
in particular, is a major source of funding (usually via long-term, low-interest loans), but bilateral
donors also support African NARS through various funding facilities. Such facilities usually target
specific research topics (e.g., environment or biotechnology), research approaches (e.g., farming
systems research), client groups (e.g., women or poor farmers), or facilitate North-South collabora-
tion. Donors frequently try to influence national agricultural research agendas and often pull in dif-
ferent directions depending on their particular interests. Recently, however, some donors have
started to move away from micromanaging their development activities. Instead of funding specific
projects, they have opted to provide budget support to governments with a record of good gover-
nance. The European Union, the World Bank, and some bilateral donors (e.g., the Netherlands) have
all adopted this policy. Within both the EU and the World Bank, there is some concern however that
agricultural research may lose out under this new funding regime because national governments
tend to give such research low priority. The World Bank is considering counteracting this by sub-
stantially increasing its investment in African agricultural research through a Multi-Country Agri-
cultural Productivity Program (MAPP) for Aftica. This program, which was not yet approved at the
time of writing, proposes to double investment in African agricultural research in the next 10 years,
with a substantial part of the funding being provided by World Bank loans and grants (World Bank
2002a). Unfortunately, in most countries this would lead to a further increase in the already high
degree of dependency on donor funding for agricultural research. Excluding Nigeria and South
Africa, both of which receive relatively little donor funding, African NARS depend on donor funding
or loans for about 40%, on average, of their financing (Beintema 2003). In the long term, this is not
sustainable; national governments and donors alike should give high priority to reducing this
dependency (Eicher 1999, 2002). For example, donors could disburse more of their financial support
in the form of matching grants and gradually limit their support to a smaller proportion of total
research costs.
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Although donors do not have a direct stake in the agricultural innovation process (other than their
own reputation), they play two very important roles in the background of the proposed reforms.
First, the donor community constitutes an important, if not the principal source of ideas and propos-
als on how to improve the agricultural innovation systems in Africa. The World Bank, DFID, and
USAID, for example, all appear to have a clear idea of what is needed to improve agricultural innova-
tion in Africa. The new reform agenda reflects a great deal of consensus among different donors.
Individual donors may emphasize different elements (e.g., DFID promotes stakeholder participation,
while USAID favors private-sector involvement), but they tend to agree on the overall direction of
the reform agenda towards more decentralized, client oriented, and pluralistic agricultural research
systems. Second, donors have the means to facilitate institutional innovation since their reform
ideas and proposals are backed by money—a difficult combination for receiving countries to refuse.
The World Bank in particular can leverage institutional reform through its lending program. Bilat-
eral donors usually have less influence, although they can introduce new ideas and approaches on a
smaller and more experimental basis. The first competitive funding schemes, for example, were pio-
neered by USAID and DFID. Participatory research approaches are another area in which bilateral
donors have stimulated experimentation. In the end, however, national ownership of the reform
agenda is crucial if reform is to succeed.

One of the concerns identified in the course of this study is that the new reform agenda is seen by
many national stakeholders as donor-driven and imposed on them from outside. The proposed
reforms may be sound, but many national stakeholders feel that they have been denied the opportu-
nity to make them their own and adjust them where necessary. A more open dialog between the
donor community and recipient countries is certainly needed. It is important to involve national
stakeholders very early on in the discussions on reform, and to make them part of the learning pro-
cesses regarding institutional innovation in agricultural research.

4.5 Subregional, regional, and international agencies

National reform agendas largely ignore the implications of supranational collaboration in agricul-
tural research. Regional or subregional specialization in agricultural research on specific commodi-
ties or topics is not usually included in national agendas. It is a strange omission, but it reflects the
fact that most NARS are rather inward looking. Contracting research across national borders is thus
very much an exception, and contributing national resources to address supranational research
problems is not generally a policy option.

Nevertheless, in recent years, ASARECA has emerged as a strong subregional entity that manages a
set of subregional agricultural research networks. Donors usually finance the operating costs of
these research networks, while national governments pay the salaries of the participating research-
ers. At best, these research networks result in strong supranational collaboration on a particular
research theme (joint formulation of research, some division of labor between participating coun-
tries), but often do not get further than an exchange of results of nationally defined research pro-
jects.

A recent but important institutional innovation is the establishment of subregional competitive
research funds. The European Union has promised some € 29 million to ASARECA, € 20 million to
CORAF, and € 21 million to SADDC to establish such funds, each lasting four to five years. Other
donors may join this initiative, and if the results are positive, the European Union may replenish
these funds in the future. In addition, FARA aims to establish a Global Challenge Program® on

3 Global Challenge Programs are a new institutional innovation introduced by the CGIAR in 2001. They are time-
bound, independently-governed programs of high-impact research, that target the CGIAR goals in relation to
complex issues of overwhelming global and/or regional significance (and global impact), and require partnerships
between a wide range of institutions in order to deliver the required outputs.
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"Improving Livelihoods and Natural Resource Management in sub-Saharan Affrica.” Funding require-
ments, to be provided by the World Bank and other donors, are anticipated to be around $25 million
per year, for a period of five years. Funding will be distributed primarily on a competitive basis to
consortia of NARS, IARCs, ARIs, NGOs, farmers' groups, and private enterprises.

The objective of these supranational funds is to support cross-border research issues, rather than
specific national ones. Research proposals should be developed jointly by national agricultural
research organizations from different countries, taking advantage of the relationships already
formed through the existing regional research networks. Most such networks employ a full-time
coordinator who can take the lead in project development. For new initiatives, however, establish-
ing cross-border contacts in order to develop a joint research project can be time consuming and
costly, since cross-border travel and communication in Africa is often expensive. The experience
with competitive research funds within the European Union indicates that obtaining funding for
research proposals becomes easier over time as the different partners involved learn how to collabo-
rate and interact with the competitive research fund. One problem in Africa is that the relative
strength of agricultural research organizations differs substantially between countries. In a compet-
itive scheme, the weaker research organizations may lose out. This may be an undesired political
outcome, which the manager of the fund may wish to address.

Another interesting institutional innovation is that the African Development Bank (ADB) has asked
the subregional organizations to advise on the allocation of the bank's contribution to the interna-
tional agricultural research centers. This adds a new role to the subregional organizations, namely
that of research purchaser. This new mode of funding could integrate the activities of the interna-
tional agricultural research centers more closely with the needs of national agricultural research.
There are no indications, however, that other CGIAR donors are contemplating a similar approach.

Organizations such as ASARECA, CORAF, SACCAR, and FARA could provide important platforms for
NARS managers to share their experiences in reforming agricultural research and innovation sys-
tems. What works and what does not? What can they learn from each other? If organized properly,
the benefits of this collective learning could easily exceed its costs by a considerable margin.*

In summary, the organization of supranational agricultural research is in a state of considerable
flux. In recent years responsibility for setting the supranational research agenda has shifted toward
national agricultural research leaders united in the various (sub)regional organizations. A fre-
quently heard complaint, however, is that the membership of these organizations is too limited.
Increased participation by stakeholders other than the directors of the principal agricultural
research organizations is called for. Not only other research agencies are poorly represented (e.g.,
faculties of agriculture), but extension services, farmers' organizations, agroindustries, NGOs, and
CBOs are not represented at all. While the inclusion of these stakeholders in research priority setting
and implementation is high on the reform agenda at the national level, there are few signs of such
participation at the supranational level. In part, this is because these stakeholders have rarely orga-
nized themselves beyond the national level (with the possible exception of a few international
NGOs). Nevertheless, this lack of participation constitutes a serious legitimacy problem for the
(sub)regional organizations.

4 Among the developed countries, the Organization for Economic Cooperation and Development (OECD) plays an
important role in benchmarking government activities across its members, ranging from tax systems to education
and S&T systems.
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The "typical" African NARS was a rather centralized, supply-driven research system formed from a
few public agencies supported almost exclusively by grants, projects, and budget allocations from
central government and donors. The new or emerging NARS reform agenda is promoting the con-
version of this type of system to a more decentralized, demand-driven model with broad stake-
holder participation in the control, support, and implementation of the agricultural research
agenda.

The poor performance of the agricultural sector for more than three decades (particularly in the
ASARECA region) has cast serious doubts on the adequacy of the agricultural research and innova-
tion systems in Africa. Hence the urgent need in most African countries to reform NARS (as well as
extension and other partners involved in the agricultural innovation process). Other factors that
have shaped the present NARS reform agenda include (1) changes in the socioeconomic and political
context of agricultural research such as market liberalization, democratization and decentraliza-
tion, (2) changes in research technologies and methodologies, (3) new public-management and sys-
tems-analysis concepts, and (4) interventions by foreign/international development agencies
backed by significant resources. The influence of the World Bank has been particularly significant in
all seven study countries.

Five major reform themes dominate the present NARS reform agenda:

1. A redefinition of the role of government in agricultural research: application of a stricter public-
good argument (privatize when possible); separation of research funding, priority setting,
and implementation.

2. Decentralization of agricultural research both geographically and in terms of decision making.

3. Stakeholder participation by consultation, joint implementation, controlling budgets and/or
cofinancing.

4. Emerging funding instruments: more emphasis on (co)financing by direct beneficiaries (sur-
charges, matching grants, etc.); competitive research funds.

5. Strengthening of system linkages between research agencies (national, regional, and interna-
tional), between research, extension and farmers (the AKIS model), and between all possible
partners in an agricultural innovation process, including civil organizations, traders, and
input and processing industries (the NSI model).

Elements of these five reform themes were identified in all seven study countries, although the spe-
cifics of the reforms differed in each case. However, they all seem to be moving towards greater
stakeholder participation in both financing (on a modest level) and in setting research priorities. The
ultimate aim in each case is to make agricultural research more responsive, client oriented, and
demand driven. There is a fairly strong belief that without visible positive impacts (i.e., innovations
contributing positively to the well-being of millions of poor farmers and consumers), public support
for agricultural research will erode still further.

Overall, we believe that the current reforms make reasonable sense but that much of their success
will depend on how well they are implemented and adapted to local circumstances. The institu-
tional innovations as promoted by the current reforms are not of the ready-to-use type but require
substantial on-the-spot experimentation and learning by doing. It is therefore important that suffi-
cient time and resources are made available to facilitate the implementation of these institutional
innovations. One should keep in mind, however, that in a number of African countries, the circum-
stances are not very conducive to NARS reforms. For example, decentralization and stakeholder par-
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ticipation are difficult to implement under repressive regimes or at times of civil war. The reforms
also require a reasonable level of organizational and managerial capacity as well as financial stabil-
ity if they are to succeed. Salaries that are too low to provide a reasonable standard of living may
also be a significant obstacle to whatever reforms are being proposed.

The reforms imply a shift from generating knowledge to applying knowledge. Links with extension
and farmers are therefore becoming increasingly important, as are efforts to restructure and
strengthen the extension services themselves. At the national level, the reforms may also lead to a
relative shift in research focus from strategic and applied work to more adaptive research. This
raises the question of who will fill the resulting void: regional networks, CGIAR institutes, or others?

An innovation system perspective (rather than the more limited NARS and AKIS system concepts)
may help us better understand and analyze the various participants in an innovation process that
are jointly responsible for its ultimate outcome and impact. The responsibility of agricultural
research organizations does not end with the production of new knowledge or technology: only
when their innovations are being disseminated, adopted, and used can they claim success. They
have no choice other than to actively collaborate with all the other partners in the innovation pro-
cess. This more holistic approach to agricultural innovation is gradually being accepted both by
some national governments and by various development agencies.

For members of ASARECA, CORAF, and SADDC, the question is whether to adopt this more inclusive
(but more complex) innovation system perspective, or retain the narrower view provided by NARS
or AKIS, which focus on only one part of the agricultural innovation process. The advantage of the
NSI perspective is that it allows a more complete picture of the agricultural innovation process, cov-
ering all possible participants and their interactions. Adopting such a perspective may have implica-
tions for ASARECA in that a far broader group of stakeholders would need to participate because
they all have important roles in helping agricultural research to increase agricultural production
and productivity.

One of the major problems with the strong emphasis on stakeholder participation in the new reform
agenda is that the majority of African farmers is poorly organized. There is a significant risk that a
demand-driven research strategy will result in a public agricultural research agenda completely
dominated by the better-organized, market-oriented farmers, and that the needs of subsistence-
oriented farmers will be ignored. Helping poor, subsistence-oriented farmers to organize them-
selves, which several donors see as a crucial component of the new reform agenda, may not be suffi-
cient to balance this possible distortion. There is good reason to believe that the demand for new
technology in subsistence agriculture is underdeveloped, since subsistence farmers are constrained
by their own production and learning routines (Omamo and Lynam 2001). Only when farmers move
towards market-oriented agriculture can the innovation process gain momentum and become self-
perpetuating. The crux of the problem lies in helping farmers to achieve this transition, since until it
has occurred, agricultural research will remain largely irrelevant to them.

For those farmers who have made the transition to market-oriented agriculture, agricultural
research constitutes a crucial input into their production and learning routines. However, even for
market-oriented farmers the supply and demand of agricultural research services is far from per-
fectly organized. This is reflected by the fact, for example, that the yields of many traditional African
export crops have lagged behind those of competitors in other developing regions. Therefore, there
is no reason for complacency or to assume that the commercial sector will take care of itself. Even
when commercial farmers organize and finance their own research, they need a facilitating environ-
ment to help them to do so efficiently. Too often, politicization and mismanagement have resulted
in commodity boards and producer organizations becoming constraints in themselves.

By organizing and mobilizing the demand-side of the agricultural innovation process (which is criti-
cally dependent on the development of smallholder organizations), one cannot only better target
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the supply of agricultural innovations, but also obtain a clearer insight into the volume of effort that
is needed. Political pressure by farmers and farmers' organizations on their own governments is the
best way of achieving expansion of agricultural research and extension capacity. For this to occur,
research has to clearly demonstrate a significant impact on the well-being of the farmer community.

The institutional innovations that are being promoted by the present NARS reform agenda are
highly dependent on learning by doing. By sharing learning experiences, one could create important
positive cross-border effects. Hence, we recommend that ASARECA (in collaboration with FARA,
FAO, and ISNAR) explores the possibility of setting up a network specifically for institutional innova-
tion issues in agricultural innovation systems.

The new NARS reforms will probably improve the efficiency and relevance of agricultural research
(particularly for market-oriented farmers), but they will not solve the problem of how to reach the
millions of African subsistence farmers, unlock their potential, integrate them into the market, and
set them on a path of self-perpetuating innovation. Agricultural research cannot solve this problem
on its own: it will require a concerted effort by many different agencies, leading to a complete over-
haul of existing production systems and including, perhaps, the exodus of large numbers of rural
families from primary reliance on agriculture. Such an overhaul depends far more on institutional
innovations than on technical innovations. Since agricultural research organizations generally lack
expertise in institutional innovation, they should give high priority to developing their capability in
this area.
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Appendix 2. Country case studies

The summary tables in this appendix were compiled in August/September 2002 and reflect the situ-
ation in each country to the best of our knowledge at that time. Since then, however, major changes
may have taken place.
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African agricultural research must become more relevant and efficient if it is
to meet its goal of shifting millions of subsistence farmers out of poverty. The
national research system is under reform in most African countries—but are
these reforms working? This is the core question that this report addresses.

Drawing on a comprehensive literature review, seven specially commissioned
case studies and extensive discussions with key stakeholders, this report
identifies the five dominant themes on the current reform agenda—redefining
the role of government; decentralization; stakeholder participation; changes in
funding mechanisms; and strengthening system linkages—and looks at the
internal and external environment that is shaping this agenda. The feasibility
of reforms in these areas and the implications for stakeholders are discussed,
together with suggestions for improvements. The authors show that reforms
have the potential to bring about improvements, but it is how they are
adapted to local circumstances that determines whether or not they are
successful.
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