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Until March 2004, ISNAR was one of the 16 Future Harvest Centers supported by the Consultative
Group on International Agricultural Research (CGIAR). At its 2003 Annual General Meeting, the
CGIAR approved the recommendations of a team that was charged with restructuring ISNAR. One
of the recommendations called for ISNAR to cease operating as an independent center of the CGIAR.
The Annual General Meeting requested that the Boards of ISNAR and the International Food Policy
Research Institute (IFPRI) carry out a transfer of governance and relocation of ISNAR’s programs to
IFPRI. On April 1, 2004, the new ISNAR Program was established as a division within IFPRI and
began work from a base on the ILRI campus in Addis Ababa, Ethiopia.

Relocating the new ISNAR Program in sub-Saharan Africa brings it into closer contact with its main
target region. The new Program aims to work in partnership with national and regional organiza-
tions and the CGIAR Centers. The primary theme of the Program will be to produce new knowledge
on institutional change that enhances the impact of agricultural research. The secondary theme
will be to enhance the performance of agricultural research institutions by strengthening their
organization and management. A Program Advisory Committee, established by the IFPRI Board and
consisting of NARS leaders and specialists on the main themes, will help guide these activities.
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Abstract

Universities in sub-Saharan Africa, given their considerable resources both in terms of human re-
sources and scientific infrastructure, are often criticized for not contributing enough to national
agricultural research and development (R&D) and for having an “ivory tower” mentality. However,
documented evidence is rare. This report presents analytical results of data collected from over
980 scientists and over 2300 research projects in eight countries in sub-Saharan Africa, namely,
Benin, Burkina Faso, Cameroon, Céte d’Ivoire, Nigeria, Uganda, Tanzania, and Zimbabwe. It shows
that university scientists often performed equally to scientists with an official mandate for con-
ducting agricultural research, i.e. those in the national agricultural research organizations. It also
shows that scientists in Anglophone universities often have a better research performance than
scientists in Francophone universities, and there is a high research potential in the latter that remains
untapped. This study identifies several factors that can explain a scientist’s research performance.
These are related to the university research mandate, objectives, and policies; the organization and
structure of research and research linkages; the human, financial, and physical resources available;
and the research program and how it is planned and managed. Based on these findings, several
recommendations are made to policymakers and university managers to improve current research
performance at universities. They are urged to define the specific constraints facing their country
and find the appropriate mix of strategies to address them. While some remedial actions can be
implemented at low cost, some will require long-term and costly interventions. Long-term and
coordinated support from the international donor community to sirengthen the higher education
capacity in sub-Saharan Africa remains a necessary, and potentially high pay-off, investment.
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Executive Summary

Agricultural research and development (R&D) is urgently needed in sub-Saharan Affica (SSA) and it
is often argued that universities in this region, with their considerable potential in human resources
and scientific infrastructure, should contribute to this area. Universities in the region are also often
criticized for concentrating solely on education, and for maintaining an “ivory tower” mentality,
and not participating actively in national agricultural R&D. However, to date, there has been hardly
any documented evidence about the contribution of the region’s universities to national agricul-
tural R&D in SSA to confirm or refute this criticism.

This report addresses this gap by presenting analytical results of data collected from over 980 scien-
tists and over 2300 research projects in eight countries in SSA, namely, Benin, Burkina Faso, Cameroon,
Cote d’Ivoire, Nigeria, Uganda, Tanzania, and Zimbabwe. These countries were selected because of
their varied cultural and historical backgrounds and the size of their research systems. The study
includes analysis of variances between groups of scientists as well as partial correlation and multi-
ple regression analysis to identify relationships between indicators.

This study employs a conceptual framework for analyzing the contributions of universities to national
agricultural research. First, it acknowledges that universities are part of both the education and
research systems. This systems perspective allows university research performance to be analyzed
in relation to the performance of the national agricultural research system (NARS) and other NARS
institutions, such as national agricultural research organizations (NAROs). Second, it provides a
research performance assessment model that includes various factors to explain organizational
performance. The performance criteria used are effectiveness, efficiency, and sustainability. Factors
influencing the research performance of universities are grouped into four categories, known as
the MORP factors, which characterize an organization:

* Mandate, objectives, and policies;

* Organization, structure, and linkages;

* Resources and information; and

* Program planning and management.

This study was designed to analyze the performance of universities in agricultural research in SSA
and to test three key hypotheses:
1. Research performance at universities in $SA is lower than at NAROs.
2. Research performance at universities in SSA is influenced by the historical and cultural devel-
opment of the country in which they are based.
3. Research performance at universities in SSA is determined by a set of institutional factors
related to the dimensions of their mandate, the structure and organization of their research,
their resources, and programming and management of their research.

Based on the comparative analysis of this study, the following conclusions can be drawn about
these hypotheses.

Unjversity scientists in SSA often perform at similar levels to their counterparts in organizations
with an official mandate for agricultural research, i.e. NAROs. Factors that contribute to this finding
include the following. Some universities have an explicit mandate for development-oriented research
and some are recognized as a NARS component and actively contribute to the development of a
national strategic plan for agricultural research. Universities also have more highly qualified human
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resources than NAROs and a diversified infrastructure, both of which can be used for research.
University scientists spent about 30% of their time on research. Universities, particularly those that
offer PhD and MSc degrees, also benefit from the availability of students. They provide the critical
mass for scientific discourse, carry out adaptive research, and provide inexpensive labor for assist-
ance and fieldwork. University scientists have more incentives than NARQ scientists to conduct
research as it determines their career and promotion epportunities. University scientists have greater
academic freedom than those in other research institutions. Finally, university staff also have a
wide range of research linkages with the international science and doner community. It can be
concluded that many universities already significantly contribute to national agricultural research.
But, there is a high potential that remains untapped; in some universities more than others.

This study also shows that scientists in Anglophone universities often have a better research
performance than scientists in Francophone universities. Factors that contribute to this finding
include the following. The higher education system in Francophone countries focuses less on research
and development and more on teaching and thesis supervision and Anglophone university scien-
tists have much closer links to national research organizations and technology users than
Francophone university scientists. Only some of the Anglophone universities and none of the
Francophone universities had an explicit mandate for development-oriented research. The average
time spent on research is comparable but Francophone university scientists use more of this time to
supervise student theses than Anglophone university scientists, Francophone universities offer
less PhD and Masters courses so they have less students available to assist in research. Anglephone
universities, by nature of their language, have better access to the international science network,
which is predominantly characterized by the use of English. Finally, more Anglophone than
Francophone university scientists were promoted because of their research performance. It can be
concluded that universities in Francophone countries in particular could make a significantly stronger
contribution to national agricultural research. However, in order to do so, many institutional prob-
lems would need to be addressed.

Performance in research at universities in the country studies can be explained by a set of institu-
tional factors. Factors influencing the research performance are related to the four MORP categories
that characterize an organization. Based on the analysis, eight key factors seem to have particularly
strong influences on the research performance of university-based scientists:

* Active participation in defining national agricultural research strategies: Official policies need to
reflect the research potential of universities and identify universities as a component of the
NARS.

* Linkages with NARO scientists: Stronger linkages with NARO scientists (particularly for
Francophone university scientists) are important to avoid duplication of effort, and for ensur-
ing a critical mass of expertise and resources is maintained, and closing existing gaps in the
national research agenda.

» Linkages with technology users: Increased linkages with technology users (particularly for
Francophone university scientists) are important for improving the relevance of the research,
developing a common understanding of the problem, and improving the impact of research.

* Linkages with donor agencies: Increased linkages with international donors are important for
obtaining additional funding for conducting research. Donors are also very output- and impact-
oriented.

* Participation in international conferences: More opportunities for attending international con-
ferences are important because they create opportunities for presenting research results and
seeking additional resources, and provide access to new knowledge.

* Academic qualifications; Scientists with a PhD have more scientific skills and expertise in con-
ducting research and in publishing the results than those with an MSc qualification.

* Teaching loads: A reduced teaching load (particularly for Anglophone university scientists)
increases the ability of staff to conduct research.

¢ Incentives for conducting research: More incentives for conducting research {particularly for
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Francophone university scientists) are important. If research performance becomes an impor-
tant criterion for promotion, scientists are motivated to conduct quality research.

Finally, the report presents recommendations that are addressed to national policymakers and uni-
versity managers, and to the international donor and science community.

There is no blueprint or model for a new research-based university that can address the specific
constraints that universities face. Policymakers, NARSs, and university managers have to take the
specific circumstances of the country into account when selecting the appropriate mix of strategies
for addressing the specific constraints in the country. As part of the University in NARS study, ISNAR
developed a research management guideline document that assists countries in undertaking such a
review-and-change process. There are a number of potential strategies and actions supported by
the findings of this study, some of which can be implemented in the short-term and at low cost,
while others require leng-term and costly investments: (1) involve the university in the NARS;
(2) establish or strengthen formal linkages with the NARO and other research institutions, particularly
in Francophone countries; (3) establish or strengthen linkages with technology users, particularly
in Francophone countries; {4} strengthen relationships with international donors to secure additional
funding for agricultural research; (5} improve university human resource capacity and incentives
for research; and (6) improve funding for agricultural research at universities. A prerequisite for any
decision-making on the appropriate strategy mix is reliable information about the NARS.

For the agricultural research capacity at universities in SSA to be strengthened, policymakers and
NARS managers will need long-term and coordinated support from the international donor
community. International investments in strengthening higher education capacity remain neces-
sary and have a potentially high pay-off. The complementary nature of research, education, and
extension dictates not only closer ties among these activities and the various institutions that
participate in pluralistic national technology systems, but also a more balanced development of
these institutions. Most developing countries supported by external donors have, over time, focused
their efforts either on the development of higher education or extension services or research insti-
tutes. This has clearly limited sustainable national institutional development. Daonor organizations
might need to rethink their own structure (usually different departments are responsible for higher
education and agriculture) to be able to provide more balanced support. International development
agencies are also encouraged to collect and provide reliable and current cross-country data on
higher education to help rationalize perceptions and decision-making.

There is a need for further research concerning (1) more appropriate indicators for measuring and
explaining research performance, particularly for countries in SSA where the statistical database is
very weak, and (2) the use of multivariate techniques, such as canonical analysis, for institutional
performance assessment that can take into account the complexity of the interactions occurring
between performance indicators and performance predictors.
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Ingenieur Agronome Diplome

Institute for Agricultural Research, Nigeria

Institut des Foréts, Cote d’Ivoire

Institut des Savanes, Cote d’Ivoire

Institut de Développement Rural, Burkina Faso

Institut d'Bcologie Tropicale, Céte d’Tvoire

Institut de Recherches Médicales et d’Etudes des Plantes Médicinales, Cameroon
Institut National d'Economie, Benin

Institut de 'Environnement et de Recherches Agricoles, Burkina Faso
Institut National de Recherches Agricoles du Bénin, Benin

Institut National de Sciences Sociales, Burkina Faso

International Service for National Agricultural Research

Institut de la Recherche Agronomique pour le Développement, Camercon
Institut de Recherche en Energies Nouvelles, Cote d’Ivoire

Institut de Recherche en Sciences Appliquées et de Technologie, Burkina Faso
Institut de Recherche en Sciences Sociales, Burkina Faso

Kawanda Agricultural Research Institute, Uganda

Livestock Health Research Institute, Uganda

Laboratoire National de I'Elevage, Burkina Faso

Mandate, objectives, and policies; Organization, structure, and linkages;
Resources (human, financial, and physical) and information; Program planning
and management

Makerere University, Uganda
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Sub-Saharan Africa

Tanzania Forestry Research Institute, Tanzania

Université national du Bénin, Benin

Université nationale de Cdte d'Ivoire, Cote d’lvoire

United Nations Educational, Scientific and Cultural Organization
Université de Quagadougou, Burkina Faso

United States Agency for International Development

University of Zimbabwe, Zimbabwe




Introduction

Over the past four decades, the number of universities in sub-Saharan Africa (SSA) has grown sig-
nificantly. In 1960, there were only six universities or university colleges in the region {Goma 1989}
but since then, almost all sub-Saharan African countries have set up universities, and by 1999 there
were more than 200 universities and institutes of higher education in $5A, covering a wide range of
disciplines. Among these there are currently 87 involved in agriculture and its related fields (Beintema
et al, 1998; ISNAR 2001).

Agricultural research and development (R&D} is urgently needed in SSA and it is often argued that
universities in this region, with their considerable potential in human resources and scientific in-
frastructure, should contribute to this area. Universities in the region are also often criticized for
concentrating solely on education, and for maintaining an “ivory tower” mentality, and not partici-
pating actively in national agricultural R&D. However, to date, there has been hardly any docu-
mented evidence about the contribution of the region’s universities to national agricultural R&D in
SSA to confirm or refute this criticism, and even less on how this contribution could be improved.

In order to address these issues and to foster a more active integration of universities in national
agricultural research in SSA, the International Service for National Agricultural Research (ISNAR)
launched a project with the aim of “Strengthening the Role of Universities in National Agricultural
Research Systems in Sub-Saharan Africa”. It was implemented in collaboration with a number of
African universities and the University of Hohenheim, and was supported by the German Federal
Ministry for Economic Cooperation and Development Cooperation (BMZ), ACP-EU Technical Centre
for Agricultural and Rural Cooperation (CTA), German Foundation for International Development
(DSE), and Deutsche Gesellschaft fur Technische Zusammenarbeit (GTZ).

Since 1994, agricultural research leaders in Benin, Burkina Faso, Cote d’Ivoire, Nigeria, Uganda, and
Zimbabwe have engaged in a far-reaching review-and-change program that looked systematicaily
at factors limiting the research contribution of their universities to national agricultural research.
As a result of this process they have designed and implemented action plans to address the con-
straints identified.! In addition, and using the same framework, special research studies were con-
ducted in Camercon and Tanzania as part of a PhD study:?

This research report is based on the analysis of data collected in these eight countries. The database
includes over 980 questionnaires completed by scientists, over 2300 completed questionnaires on
research activities, as well as over 200 interviews with key actors in the national research systems.
Based on the analysis of variances between groups of scientists, as well as partial correlations and
multiple regression analyses to identify relationships between indicators, the objective of this re-
port is to analyze the research performance of university scientists and the factors that influence
their research performance. In particular, it tests three research hypotheses:

! For each of these countries, analytical reports (Burkina Faso 1997a; Republic of Nigeria 1995a, 1999; Republic of Uganda
1997a; Republic of Zimbabwe 1998; République de Cote d’Ivoire 1998a; République de Bénin 1995a), actions plans
{Burkina Faso 1997b; Republic of Nigeria 1995b; Republic of Uganda 1997b; Republic of Zimbabwe 1997; République de
Cdte d'Ivoire 1998b; République de Bénin 1995b), proceedings of national and two international workshops (Michelsen
et al. 1995, Michelsen and Shapiro 1998), as well as an evaluation of the implementation of actions {Michelsen and
Petry 2001) are available from ISNAR upon request.

®  Results of the PhD thesis are published in Hartwich (2000).
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1. Research performance at universities in SSA is lower than at NAROs.

2. Research performance at universities in SSA is influenced by the historical and cultural devel-
opment of the country in which they are based.

3. Research performance at universities in SSA is determined by a set of institutional factors
related to the dimensions of their mandate, the structure and organization of their research,
their resources, and the programming and management of their research.

The report is structured as follows. Chapter 1 provides background information focusing on the
historical development of universities in the field of agricultural research in §5A. Chapter 2 presents
conceptual issues. It discusses the role of universities within NARSs and presents an approach for
assessing and explaining the research performance of universities. Chapter 3 describes the study
design, i.e. the research hypotheses, the selection of countries, data collection, indicaters, and data
analysis. Chapters 4 and 5 summarize the results of the analysis. Chapter 4 provides an overview of
the current status of agricultural research at the universities. It also highlights the role these
universities play within the NARSs. Chapter 5 presents and discusses the results of analyzing the
umiversities® research performance and factors that possibly explain this performance. The final
section presents conclusions in relation to the research hypotheses, and highlights recommenda-
tions for natjonal policymakers, NARSs, university leaders, and the international donor community
that can improve agricultural research performance of universities. It also identifies areas for fur-
ther research.




Chapter I. Background on Universities
in Sub-Saharan Africa

This chapter focuses on the historical background of universities in $SA. Although most universi-
ties in the region were established after independence from their former colonial powers, their
development, to a large extent, was influenced by the colonial past of the countries and, to a lesser
extent, by other external influences. The chapter is therefore divided into two parts, the first de-
scribes university models that influenced the development of African universities, and the second
details the development phases of African universities since independence.

.1 University models in sub-Saharan Africa

As most African universities were modeled on European universities it is important to understand
the basic characteristics of these models, Here, we present the two most important university mod-
els within the study area, namely the Anglophone and Francophone higher education models.!
International donors have also influenced university development, for example, the creation of
large institutions at a wide range of African universities is supported by USAID. Given the impor-
tance of US support, we therefore also describe the American university model.

The Anglophone (British) model: The British higher education system includes universities, poly-
technics, and colleges. In general, emphasis is placed on education, free from the demands of both
research and professional life. Though everybody should have access to education, usually only
those who can afford it enter academic institutions. Generalist and humanist training of “good
members of society” is the main aim (Hartwich 2000). Education on the graduate level has a rather
intellectual character as opposed to a narrowly disciplinary and scientific one. The educational
system is built on close informal contacts between students and professors, formalized through
tutotial programs. The role of science is limited to its contribution to educational demands. In
contrast, most postgraduate studies, which are in general conducted at universities, are character-
ized by academic research focused on solving concrete problems.

The Francophone (French) model: In the French education system priority is given to elite teach-
ing institutions, the “Grandes Ecoles”. Their teaching activities mostly respond to the demands of
the private and, especially, public sectors. Though the “Grandes Ecoles™ are intellectually and so-
cially selective, they are usually not involved in research. Other non-elite education institutions,
including universities, carry out the biggest portion of higher education (Burian 1992). Student
access to universities is free, to the degree that the public sector engages in funding university
activities. Scientific work is directed to universities but national science policies also delegate much
research to national and parastatal research institutions.

The US (American) model: The American university system aims to respond to societal demands
both for research for industry and for the education of graduates. This leads to the combined objec-
tives of teaching, research, and outreach. Together with wide funding support from the govern-
ment, industry, and alumni, this model has led to the creation of the world’s biggest and leading
academic science industry (Whiston and Geiger 1992). In the so-called “US Land-Grant University”

1 The following classificaticns in no way reflect the contemporary British or French higher education system.
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model, universities host research, teaching, and extension simultaneously in order to bring about
agricultural development in specific regions and states.

In comparing these university models, some broad lines of differentiation can be found that have
implications for the policy, organization, and management of universities (1) in the priority placed
on the personal development of the human being, (2} in the priority placed on research, (3) in the
priority placed on various forms of service to society, (4) in the degree of autonomy from the state,
and (5) in the relationships and linkages with other research organizations in the country (Table 1).

Table 1. Characteristics of Different University Models

Model Development  Priority given Autonomy Linkage to research
of personality  to research Service to society from state organizations

British More important  Low Indirect {personal  High Weak
development)

French Less important  Low Direct (skilled Low Strong
manpower)

American More important  High Direct (research High Built in

and cutreach)

Although these are ‘historical’ models and although many attempts have been made to ‘Africanize’
universities, it is important to note that many African universities still bear the mark of their Furo-
pean origin (Adams et al. 1991; Mwiria 1992; Assie-Lumumba 1993). Anglophone and Francophone
SSA countries, in particular, followed the administrative patterns of Great Britain and France when
setting up government institutions and universities (Mattee 1987). We, therefore, argue that the
historical and cultural background of these universities had a strong influence on the development
of their policies, organization, and management. The first hypothesis to be tested is that the re-
search performance at universities in S5A is influenced by the historical and cultural development
of the country in which they are based.

1.2 Phases of university development in sub-Saharan Africa

The development of universities in $5A since the independence of most African states in the early
1960s can be seen as passing through three major phases (Eicher 1990, 1999). After independence,
the governments of the young African nations made significant efforts to develop and improve
their universities. Many developed countries, development organizations, and donors supported
the creation of universities in SSA (World Bank 1994a,b). The primary concern of political leaders at
this point was the training of Aftricans to run the civil services of their newly independent coun-
tries. Governments respected universities, provided generous financial suppaort for them, and granted
them a huge degree of autonomy. However, higher education usually remained the privilege of the
newly established upper classes {Last et al. 1991).

In the 1980s, a significant Increase in the quantity of education was accompanied by a decrease in
its quality, leading to “mass universities” (Last et al. 1991). Austerity measures and structural ad-
justment programs hit universities particularly hard, as university funds came almost entirely from
the government (Lynam and Blackie 1994}. During this period, universities and governments coex-
isted in an uneasy and frequently conflictual relationship. The major causes of conflict were the
inability of governments to meet the financial needs of universities, the increased involvement of
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governments in university affairs, and the tendency of sections of the university community to
question their governments on matters ranging from corruption to shortcomings in democratic
decision-making (Mwiria 1992). Meanwhile, donor preference shifted from higher education to other
sectors. Agencies like the World Bank argued that developing countries spent too much on higher
education which, it claimed, had lower economic and social returns than elementary and second-
ary education (Psacharopoulos and Woodhall 1985; World Bank 1994a). Consequently, support from
the World Bank and other international donors for agricultural education, including higher educa-
tion, decreased drastically in the 1980s and 1990s (Willett 1998).

In the 1990s, after some 30 years of experience, it became apparent that university education in
SSA no longer met the demands of society. On the one hand, it was found that a large number of
graduates remained jobless, either because the public sector was already overstaffed or because
the private sector was not able to provide jobs (Court 1991). On the other hand, and despite the fact
that an increasing number of universities in SSA were offering degree training, there was a short-
age of scientists in disciplines like agriculture and economics, due to the limited opportunities for
postgraduate training (Pardey et al. 1997; Fine et al. 1994). The lack of sufficient qualified national
scientists meant a continuing reliance on short-term expatriate appointments in many developing
country programs (Jones and Blackie 1991). Many African students continued to be trained in uni-
versities in the Northern hemisphere.? However, this option was becoming less and less feasible as
the costs of a MSc or PhD course in the North continued to rise. Moreover, the changing focus of
universities in the North made the education they provided less relevant to current African re-
search needs (Lynam and Blackie 1994; World Bank 1999).

African governments facing stringent economic restrictions were barely able to finance their uni-
versities at even the most basic levels. The relentless financial crises led to a decline in the univer-
sities’ intellectual resources, research funding, and teaching facilities. The most serious casualty
was staff morale. Faced with “starvation wages,” many professors searched for income outside the
university, running small businesses or “consulting” for private companies and foreign agencies
(Useem 1998). Meanwhile, official organizations and NGOs frequently looked upon universities as
distant cousins, which were enjoying a privileged position but returning little to the societies that
supported them (Uphoff 1996). As Useem (1998} puts it: “Across Africa, crumbling public universi-
ties are barometers of the continent’s intellectual malaise.”

There seems to be general agreement that African universities are in severe crisis and that new
approaches and renewed international and national support are needed to revitalize universities in
5SA. However, despite the many reports written on the crisis facing universities in SSA (for exam-
ple, World Bank 2000), it is rather surprising that data is often missing or relatively old. Most
reports rely on qualitative data, as quantitative data on higher education systems, as published by
international agencies such as the World Bank, the United Nations Educational, Scientific and Cul-
tural Organization (UNESCO), and the Food and Agriculture Organization of the United Nations
{FAQ) barely exist for SSA. This absence of data can be also seen as a reflection of the administrative
weakness of many countries in the area of science policy (Eisemon and Davis 1991).

This study contributes to the current debate by offering solid information on the current status of
African universities regarding their contribution to national agricultural research for development.
Based on quantitative data collected in eight countries in $SA, it presents a wide range of indicators
from universities and national research organizations related to research.

2 In the early 1990s, over 88,600 African students were trained abroad (Beintema ef al. 1998).
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The conceptual framework of this study acknowledges that universities cannot be studied in isola-
tion, but rather should be considered in a system context. Given their mandate for research and
education, they are part of the national education system and the research system. Consequently, a
system approach is adopted for analyzing the contributions universities make to agricultural devel-
opment. The conceptual framework further acknowledges that institutional performance can be
measured and explained through institutional policy, organization, and management. An apptroach
for assessing the institutional research performance of universities and determining the factors
that influence this performance is presented here.

2.1 Universities within the national agricultural research systems

In today’s world, an ever-increasing part of the economy depends on science and its positive effect
on productivity and profitability (Dasgupta and David 1994). Knowledge can be defined as the sum
of what is known. In an economic sense, knowledge has been created by past investments that
depreciate over time, and can be augmented by new investment. As a result of R&D the amount of
things known, i.e. the stock of knowledge, can be expanded. “The extent to which the stock of
knowledge is utilized — the rate of adoption of research results — depends principally on its applica-
bility, as determined by the expected profitability of using the innovation and the user costs of
acquiring the information” (Alston et al. 1994, p.23).

Universities can contribute twofold to an augmentation of the stock of knowledge, through teach-
ing and through R&D. However, in developing countries, universities have been primarily regarded
as teaching institutions. There are a nunber of arguments why universities should be involved in
R&D and, indeed, may have a comparative advantage therein (Venezian 1995, cited in Echeverria et
al. 1995; Eyzaguirre 1996):

* Local institutions should be involved in locally important R&D. Some local problems cannot
be studied elsewhere as it is not possible to respond to local natural and social conditions
abroad.

Universities are usually composed of highly qualified human resources and a diversified infra-
structure, both of which can be used for R&D. The existence of a teaching infrastructure may
enable universities to carry out R&D even if limited budgets are available specifically for R&D.
Universities profit from the synergy between teaching and R&D. R&D has a positive effect on
the guality of teaching, as the necessary scientific skills are developed. Teaching has a posi-
tive effect on R&D as students provide a critical mass for scientific discourse, carrying out
adaptive research (e.g. through theses), and provide cheap labor for assistance and fieldwork.
A large university institution profits from the effects of scale and scope (e.g. existence of
research culture, research infrastructure, and critical mass of highly educated scientists), which
can be of great benefit for R&D.

Universities usually have greater academic freedom than other R&D institutions. This may
have a positive effect on creative, unplanned, and nonmainstream R&D. The associated scien-
tific climate at universities is beneficial to R&D as well.

Universities usually have good access to information and, due to advanced means of commu-
nication and personal relationships of staff trained abroad, interact well with the interna-
tional research community. .

University R&D has comparative advantages in particular domains where long-term com-
mitment, freedom of research, and public good character of the research result are relevant,
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e.g., basic research, social science and economic research, natural resource management
tesearch, and others.

There are many arguments that call for investing in agricultural research at universities. However,
the question remains of how to “institutionalize” agricultural research within a country, to clearly
define the roles of the key players in agricultural research and how they should interact. Often,
when dealing with these issues a systems perspective is applied (Wilson 1984; Hartwich and Meijerink
1999). Applying the systems perspective to agricultural research has led to the concept of the na-
tional agricultural research system (NARS). ISNAR defines a NARS as comprising all of a country’s
entities responsible for organizing, coordinating, or executing research that contributes directly or
indirectly to the development of its agriculture and the maintenance of its natural resource base.
Agriculture is understood to include the production of fish and trees, as well as crops and livestock
(ISNAR 1992).

A further development of the NARS concept is the agricultural knowledge (and information) system
{AKS or AKIS) concept, based on the work of Réling and Engel (1992). According to Roling (1990,
p.1), an AKIS is “a set of agricultural organizations andfor persons and the linkages and interactions
between them, engaged in processes such as the generation, transformation, transmission, stor-
age, retrieval, integration, diffusion, and utilization of knowledge and information, with the pur-
pose of working synergistically to support decision making, problem solving and innovation in a
given country’s agriculture or a domain thereof.” AKIS actors include farmers, farmers’ organiza-
tions, cooperatives, specialized services, universities, groups and study clubs, agro-based indus-
tries, public and private sector research, extension, and training institutions, agricultural press and
information services, agricultural policy units, and formal and informal networks of many kinds.
NARSs can be seen as a part of AKISs. AKISs are concerned with the various actors involved in the
knowledge generation and diffusion chain, while taking into account the different feedback mecha-
nisms and dynamics between these actors. Universities, in an AKIS context, contribute to the gen-
eration of new knowledge through research, but also through education.

Recently a somewhat different approach has been applied to agricultural research, making use of
the “innovation system” perspective. This perspective has been developed in response to the obser-
vation that, in the past, innovations were thought to be generated through a (linear) knowledge
and technology production process. Instead, innovation systems are now believed to be institu-
tions that, jointly and individually, contribute to the development and diffusion of new technolo-
gies and which provide the framework in which governments form and implement policies to
influence the innovation process (Mani 2001). In relation to the AKIS perspective, the innovation
system perspective places primary importance on the creation of innovations; it sees the (some-
times chaotic) interaction of “players” in innovation as a major source of innovation. The innova-
tion might not necessarily come from research, it can also originate from all those who take an
active part in social and economic processes, or can simply be imported.

In any case, the systems approach to agricultural research suggests that there is more than one
player that can execute agricultural research. The systems approach implicitly recognizes that umni-
versities are part of a larger research system or knowledge and information (innovation) system
which is not limited to the NARC (Figure 1). One can assume that three independent systems exist,
the research system, the education system, and the AKIS, each of which share some common ground
with the activities of the others. These commmon grounds or overlapping spheres are “agricultural
research” (research system and AKIS overlap), “university research” (research system and education
system overlap), and “agricultural education” (education system and AKIS overlap). The sphere that
is shared by all three systems is “university agricultural research”. The implication is that activities
within the sphere of university agricultural research can only be interpreted when the multiple
relations between the three systems are understood.




Chapter 2. Conceptual Issues

Research system

Agricultural
research

University
research

Un_iversity
Agricultural ag;;felﬁﬁﬁal Education
knowledge and system

Agricultural
education

information
system

Agricultural knowledge

Research system and information system (AKIS) Education system
* Scientific and research « Agricultural research institutions + Primary and secondary schools
institutions * Universities and colleges + Technical institutes
+ Universities and colleges * Agriculturat technical institutes + Universities and colleges
* Private-sector research + Extension arganizations * Training institutions
+ Science and technclogy * Farmers and farmers’ organizations * Adult education institutions
policy units * Private agro-based companies + Education policy units
+ Scientific press and + Markets for agricultural inputs
information services and outputs
+ Agricultural press and information
services

Agricuttural policy units

Sourcer ISNAR (1996a)

Figure |. Systems context for university participation in national agricultural research

As universities, with their science and education mandates, are part of the NARS and AKIS, it is
appropriate to analyze the contributions universities are making to national agricultural research.
However, we argue that the role of universities within these systems has not been sufficiently
recognized and that the focus of their activities has been on their contributions to the education
system. The second hypothesis to be tested is that the research performance of universities in SSA,
given their considerable human resources and scientific infrastructure, is relatively low. This will
be tested by comparing the research performance of university scientists with the performance of
scientists from NAROs.

2.2 Assessing a university’s research performance

The literature on criteria for describing and defining organizational research performance is vast
and varied (Lusthaus et al. 1997; Peterson 1998; Peterson et al. 2003; Alex 1998; Hartwich 1998;
Horton et al. 1993). ISNAR (1992} suggested three performance criteria, i.e, organizational efficiency,
effectiveness, and sustainability, to be usefud in research performance evaluation:
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+ Effectiveness is the ability to meet defined objectives. Effectiveness refers to the quality of an
organization’s research output, the relevance of this output to users, and its ultimate contri-
bution to agricuitural development. Effectiveness is assessed by analyzing the defined goals
of the national research system and determining whether the achievements of the compo-
nent institutions correspond to the defined national priorities.

* Efficiency refers to how well resources and knowledge are used in generating research out-
put. It is, therefore, a function of the inputs and the outputs of an activity.

* Sustainability refers to the ability of the organization to maintain performance over time, to
continue to be relevant to its stakeholders, and to acquire the financial and other resources
needed, indicating the organization’s capacity to adapt to changing circumstances.

All these performance criteria were considered in the data collection and attempts were made to
develop performance indicators that go beyond publication records. Consequently, performance indi-
cators reflect a wide range of indictors, including (national and international) publications, {national
and international) conferences attended, outputs for extension, meetings with technology users, and
supervision of theses, thus allowing some conclusions to be drawn on the relevance of the research
activities too. However, indicators predominantly address the efficiency criteria as there were clear
limitations to identifying meaningful indicators for effectiveness and sustainability criteria.

The literature on management of organizations also offers many models that attempt to explain
organizational performance and the criteria described above. One example is factor analysis, which
involves describing various factors that contribute to effective organizational performance (Plucknett
et al. 1990; Ozgediz 1991). In this study the research performance of organizations is of particular
concern. The approach used in this study builds on elements of previous models used to review
organizational performance (Nestel 1989; Echeverria and Elliott 1990; Ozgediz 1991). Our concep-
tual model has four major components that influence the research performance of agricultural
research institutions, which ISNAR has termed the “MORP” categories: mandate, organization, re-
sources, and program planning and management.

Mandate, objectives, and policies. Policymakers define the mandate, objectives, and policies of
universities and other institutions of a NARS and, where an agricultural research council or other
apex body exists, of the NARS itself. These are the guiding principles for these institutions. For
example, government policies on export earnings, food security, and financing research are critical
determinants of how, in broad terms, the NARS operates, as well as influencing how the individual
institutions function, develop, cooperate, and perform.

Organization, structure, and linkages. The structure and organization of a NARS institution
influences the extent of its involvement in development-oriented research and linkages with other
institutions. For example, universities are typically oriented along disciplinary lines, while NAROs
generally have a commodity-based structure, and this difference might inhibit linkages between
the two types of organizations. The external environment and relationships with different
stakeholders also influence the operations and performance of the institution. Institutions can bring
about some internal changes, particularly in relation to their linkages, but policymakers tradition-
ally play the most important role in determining how an institution is organized.

Resources (human, financial, and physical) and information. Human, financial, and physical re-
sources and information management determine how much an institution can do in the area of
agricultural development-oriented research. Thus, they also influence a research institution’s per-
formance. These factors are managed at the institutional level, but are influenced, if not deter-
mined, by policymakers.

Program and activity planning and management. Actual program planning and management
processes, including priority setting and the planning, monitoring, evaluation, and coordination of
activities and projects, significantly influence a research institution’s performance. Institution
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managers can determine many of these management processes, although priority setting is often a
national exercise.

Consequently, our organizational model distinguishes between (1) variables that describe perform-
ance (i.e. performance criteria), and (2) variables that predict performance (i.e. performance predic-
tors). It is presumed that there is a functional relationship; research performance criteria are the
dependent variables, which are influenced by certain research performance predictors, the inde-
pendent variables.

P=f{(x} (1)

where P is a vector of research performance criteria and X is a vector of research performance
predictors.

Given the four categories of performance predictors, the analytical relationship between institu-
tional performance and performarnce predictors can be defined as:

P = f{M,0,R,Pr} (2)

where

M = a vector of performance predictors related to mandate objectives and policies at the university
or research organization;

0 = a vector of performance predictors related to organization, structure, and linkages of the uni-
versity or research organization;

R = a vector of performance predictors related to resources (human, financial, and physical} and
information available to researchers at universities or research organizations to conduct research;
Pr = a vector of performance predictors related to program and activity planning and management
at the university or research organization.

Performance predictors that potentially influence the research performance of universities were
distilled from a literature review {Hartwich 1997a,b; Michelsen and Hartwich 1997}, and experi-
ences relating to capacity development in higher education of the FAQ (FAO 1993, 1996), the World
Bank (Willett 1998; Alex and Byerlee 1999}, and the United States Agency for International Develop-
ment (USAID) (USAID 1986; Hansen 1989, 1990). Table 2 summarizes the performance predictoss in
each of the MORP categories.

All these performance predictors were considered in the data collection. However, it was not possi-
ble to develop meaningful indicators for all them. Table 2 also shows in parentheses the indicators
that were developed from the collected data (see Chapter 3.3). It can be seen that meaningful indi-
cators for physical resources or information availability could not be developed.

Based on our organizational model, this report addresses questions that are related to the research
performance of university scientists and to factors that influence their research performance.

Questions related to research performance are: How many publications do universities produce and
how many conferences do they attend? Do they regularly meet with technology users? How does
the research performance of university scientists compare te other research scientists? Are there
major differences in performance between universities? What are the factors that can explain the
scientists’ research performance? Are they solely related to the qualification levels of staff mem-
bers or do they also relate to how research is managed and organized at universities?

Questions related to the four categories that characterize an organization are:
» Mandate, objectives, and policies: Do universities have a mandate for development-oriented
agricultural research and what are the research objectives and policies? Do universities con-
tribute to the development of national strategic plans for research?
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Table 2. Performance Predictors that Potentially Influence the Research Performance
of Universities

Mandates, objectives, Organization, Resources and Program planning and :
and policies structure, and linkages information management B
+ Absence of an explicit ~ + Organizational structure  « Existing potential of * Lack of monetary and
mandate for development-  which does nof promote  human resources at univer- nonmonetary incentives
oriented research research at universities sities that is not used for  for university staff to do
at universities (degree of interdisci- research (gender; research  research (incentives)
(university mandate) plinarity; technology time; job experience; * lack of management
* Lack of university arientation) academic qualification; functions of planning,
involvement in the NARS < Poor or non-existent teaching time; studying; monitcring, and evalua-
(university participation linkages with NARQOs constltancy) tion (PM&E) for research
in NARS) and other research * Low or non-existing at universities (degree
organizations {NARO- funding for university of self-initiative; PM&E)
university linkages) research (research expen- + Differing management
* Poor or non-existent ditures) functions in the NARS
linkages with technology <« Poor or non-existing with regard to PM&E
users and potential physical facilities for (PMGE)
clients of research (user research at universities  + Absence of national
orientation; private sector » Missing information on research objectives,
involvement) ongoing and propaosed policies, and priorities
¢ Poor or non-existent research (research priorities)

linkages with international
organizations (time at
international conferences;
international science
linkages; international
donor linkages}

Source: Adapted from Michelsen and Shapiro (1998)

¢ Organization, structure, and linkages: How is research organized within a university? Who

is responsible for agricultural research? How many postgraduate courses in agriculture and
related fields are offered? Who do university scientists collaborate with when conducting
their research?

* Resources: What are the resources that universities have available for conducting research?
Are these important within the national context? How do university scientists allocate their

professional work time?

* Program and management: What kind and type of research do university scientists conduct?
Do university scientists get promoted based on their teaching or research performance? Who
initiates the research of university scientists? Are there any research priorities at universi-
ties? Is there a PM&E system in place at universities?

To summarize, it can be argued that the research performance criteria, as well as research perform-
ance predictors, can be measured and that there is a functional relationship between the two groups.
The third hypothesis to be tested is that research performance, particularly the efficiency of univer-
sities in SSA, can be explained by a set of institutional factors related to the dimensions of their
mandate, the structure and organization of their research, their resources, and the programming
and management of their research.
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This study analyzes the performance of universities in agricultural research in SSA in relation to
{a) other research organizations, in particular NAROs, and (b) a set of institutional and historical/
cultural factors which possibly influence research performance. Against these objectives we will
test three key hypotheses:
1. Research performance at universities in S5A is lower than at MAROs.
2. Research performance at universities in 55A is influenced by the historical and cultural devel-
opment of the country in which they are based.
3. Research performance at universities in SSA is determined by a set of institutional factors
related to the dimensions of their mandate, the structure and organization of their research,
their resources, and the programming and management of their research.

By testing and discussing these hypotheses we aim to improve understanding of if and how universi-
ties can be more actively involved in the national research systems in SSA, so that more development-
oriented research results can be made available to enable sustainable agricultural development.

Evaluating agricultural research is a particularly difficult undertaking as the research process is
complex and very hard to measure, with a high degree of unpredictability of its output. By no
means can it be compared to production processes from other industries that can be conveniently
analyzed by means of economic, statistical, and management tools. The indicators used in agricul-
tural research {and in this study) should be seen for what they are: mere proxies of determinants of
a barely quantifiable process. From the analysis undertaken, it is clear that research performance
evaluation is a difficult undertaking, particularly in situations where data is difficult to obtain,
incomplete, and not really comparable across institutions and countries. Developing and quantify-
ing appropriate indicators for establishing research performance proved to be challenging. Thus,
all results have to be interpreted with caution, as the mode] applied did not sufficiently take into
account all of the inputs which were used to derive research outputs.

However, we are convinced of the value of the available dataset and that some quantification of the
research process is necessary and useful to rationalize perceptions on research performance. Rule-
of-the-thumb methods and peer views are important for day-to-day decisions in agricultural research
management. However, they are weak for management policy formulation. Conventional cost—
benefit analysis, using inputs for agricultural research, remain important for overall justification of
resource allocation in comparison to other sectors and when comparing large research subsectors
{e.g. research on cassava or on maize), but they are not able to provide management advice.

Simple description of isolated indicators of the research process is not appropriate, given the high
degree of complexity and the many interactions which occur in the analysis of R&D performance. In
fact, the evaluator faces a situation in which a set of research performance determining factors
influences a large set of different research output categories. Based cn a comparative case study
approach, this study used partial correlation analysis and multiple regression models to deal with
these interactions.

This chapter describes how the countries were selected, how the data were collected within these
countries, how the indicators were developed to describe research performance and performance
predictors, and the data analysis.'

1 A more detailed description of the fieldwork approach used, including questionnaires and interview guidelines is pre-
sented in ISNAR (1996b).
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3.1 Selection of countries

Countries and their NARS were selected to give a representation of the different historical and
cultural backgrounds (Anglophone and Francophone). These are linked to the countries’ colonial
pasts, and expressed in their official languages. Another criterion was a stronig national commit-
ment towards improving the agricultural research system and university contributions to develop-
ment-oriented research. As described in Chapter 1, the historical and cultural background of a country
strongly influences the policy, organization, and management of universities and their relationship
with other organizations in the NARS.

When selecting countries, the size of their NARS {small, medium, or large)* was also taken into
account. Previous ISNAR studies have shown that the developing world is not a single, homog-
enous group with regard to the way they organize agricultural research. Smaller systems often
experience special difficuities in meeting the broad range of demands placed on them (Eyzaguirre
1996). This directly influences research strategies, research programs, and the management and
organization of resources of both the overall NARS and universities.

The following countries participated in the project: small-sized Benin and Burkina Faso and me-
dium-sized Cote d’'Ivoire and Cameroon as Francophone countries; and medium-sized Uganda and
Zimbabwe and large-sized Tanzania and Nigeria as Anglophone countries. However, as Nigeria’s
NARS is so large, only part of the systemn was studied. The focus being on Ahmadu Bello University
{ABU), Zaria, which has three specialized agricultural research institutes, as well as faculties of
agriculture and veterinary medicine, in addition to other relevant units and departments across the
university.

3.2 Data collection

Secondary data on resources available for research in universities and on the outputs of scientists in
each country Is very limited. Therefore, most of the data presented in this report is based on pri-
mary data. Different modes were used for collecting the data for determining the performance
indicators and performance predictors:

* Questionnaires for university and NARQ researchers were designed to collect information about
the qualifications, time allocation, activities, cutputs, and linkages of researchers. In addi-
tion, they were asked to complete from one to three questionnaires for each major research
activity they were involved with.

» Interviews with key actors from the universities and NAROs were designed to obtain addi-
tional information about the universities’ actual and potential research activities, as well as a
personal assessment of the strengths and weaknesses of the university.

Data was collected by two national consultants in each of the chosen countries. Data collection in
Cameroon and Tanzania was carried out separately since it was part of a PhD study analyzing other
aspects of research performance as well. Here, the data was collected based only on a sample of
research activities, i.e. research on cassava, beef cattle, and agroforestry. As a consequence, not all
indicators are comparable between the 8 countries. Therefore, in some cases, correlations were
only applied to the 6-country dataset or to a dataset not including all variables. Table 3 summarizes,
for each country, the number of questionnaires completed and the number of interviews conducted.

The number of interviews that were conducted by the national consultants varies with the size of
the NARS. Furthermore, information from Benin and Nigeria is slightly different from that from

2 For this study, three main NARS sizes were distinguished: small, medium, and large. Operationally, a country with 150
or fewer full time research scientists in its NARS was defined as small, one with 151-350 researchers was defined as
medium, and with 351 or more full time research scientists was defined as large.
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Burkina Faso, Céte d’Ivoire, Uganda, and Zimbabwe due to an improvement in the fieldwork ap-
proach used for data collection in these countries. For example, information on individual staff in
Benin and Nigeria is limited to research activities of university staff. Data in Benin and Nigeria were
collected in 1995, and in Burkina Faso, Céte d'Ivoire, Uganda, and Zimbabwe in 1997.

Table 3. Number of Staff Members Who Completed the Questionnaire and Number of Key
Actors Interviewed by Country

Mode of data collection BE BF CA Cl Nl TA UG Z1 Total
Questionnaires completed

by university researchers 67 52 9 38 59 24 66 32 347
Questicnnaires on university

research activities 70 155 55 90 47 69 177 90 753
Questicnnaires completed

by NARQC researchers 37 100 43 132 69 48 87 122 638
Questionnaires on NARO

research activities - 274 236 315 - 157 317 260 [559
Interviews with university key actors 21 g 4 17 19 4 22 8 12
Interviews with NARO key actors 14 21 8 15 34 2z 33 27 154
Total questionnaires completed

by researchers 104 152 52 170 128 72 153 154 985
Total research activities 70 429 291 405 47 226 494 350 2312
Total key actors interviews 35 38 12 32 53 6 55 35 266

Return rates of questionnaires ranged from 41% in ABU-Nigeria to 87% in Uganda. The return rate
was defined as the number of questionnaires completed by researchers divided by the total number
of research staff identified in a country. It was generally much more difficult to obtain data from
university staff than from NARO staff. However, the return rate from the university staff was higher
than that of the NARO staff in Benin and Burkina Faso.

In total, the analysis presented here is based on 985 questionnaires completed by researchers, 2312
completed questionnaires on research activities, and 266 interviews.

3.3 Indicators

Finding meaningful and reliable indicators that describe and predict research performance is
important. As discussed above (Chapter 2.2), it was not possible to develop indicators from the
collected data for all performance criteria and MORP predictors that were defined a priori in our
organizational model, The list of indicators that were developed from the data collected is summa-
rized in Table 4.

Table 4 also highlights the main characteristics of the indicators. It summarizes the data source,
data type, data availability, and the number of observations for each indicator. As the unit of analy-
sis is the individual researcher, it is important to note that not all data was available at the individual
level. Indicators for performance predictors in the category “mandate, objectives, and policies” (M1
and M2), “prégram planning and management” (Pr3, Pr4, Pr5) and “resources” (R2) were not avail-
able from questionnaires with individual staff members. Information was gathered through inter-
views with key actors in the organization, sucti-as department heads and deans of faculty, or in the
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case of research expenditures (R2) from another ISNAR database. As this data lacked variation and
was only available at the country rather than at the institutional level it had implications for the
data analysis (see Chapter 3.4).

Most of the indicators are continuous or discrete. Discrete variables such as highest degree achieved
were re-categorized into a dichotomous variable, also known as dummy variable coding. The ad-
vantage of the dummy variable is that a variable with only two points can have a linear relation-
ship with other variables. Consequently, they can be appropriately analyzed by methods using
correlation where only linear relationships are analyzed {Tabachnick and Fidell 1996}. The only
exception is the category ‘country-which is categorical.

3.4 Data analysis

The unit of analysis is the individual scientist.? Three types of statistical analysis were applied to
the dataset:
1. Analysis of variance between independent groups (e.g. between research performance be-
tween universities and other research organizations)
2. Analysis of partial relationships between variables {e.g. correlations between research per-
formance indicators and performance predictors)
3. Analysis of multiple relationships between variables (e.g. regression of research performance
indicators with institutional factors).

Variations between independent groups: First, a set of group indicators, i.e. the historical back-
ground and the type of organization, was tested with regard to their influence on the research
performance of the organization. The identified indicators were tested for significance using analy-
sis of variance for comparing dichotomous/discrete with dichotomous/discrete variables (e.g. gen-
der ['female’ or ‘male’] versus type of institution ['NARO’ or ‘university’]) and analysis of variance
for comparing dichotomous/discrete with continuous variables (e.g. gender [‘female’ or ‘male’] ver-
sus number of publications). With this procedure it could be determined whether the observed
differences in means were significantly different between the two groups.

Relationships between the variables: Then partial correlations between each of the performance
criteria and each of the performance predictors were analyzed to answer the following guestions:
* Is there are relationship between the performance predictors and the performance criteria?
Can one reliably predict performance with this predictor?
* How important is the performance predictor?

Partial correlations have been applied to the whole dataset (all university scientists) and subsets of
data (Francophone and Anglophone university scientists).

Multivariate relationships between the variables: Both the analysis of differences between groups
and of relationships between the variables are partial and cannot account for multivariate effects.
In fact, two types of multivariate effects can be distinguished (1) one performance criteria can be
influenced simultaneously by a range of performance predictors, and (2) one performance predictor
can simultaneously influence a range of performance criteria. Often, such a problem is solved through
aggregation of the dependent variables (performance variables) into a single cumulative indicator.
In such a case regression analysis and analysis of variance can be applied for holistic analysis.
However, in the case of research outputs aggregation of the different performance variables to a
cumulative indicator is a problem. Often it is argued that particular research results (such as, for
example, “papers published in journals”) cannot possibly be compared with research outputs (such
as, for example, “meetings with technology users”).

*  Only scientists with an MSc or PhD or comparable degree were included in the analysis.
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Multiple regression analysis was therefore applied in order to avoid the aggregation and the
autocorrelation problem of other multivariate methods, but still enabling multivariate effects be-
tween variables to be analyzed. With the use of multivariate statistics complex interrelationships
among variables are revealed and assessed in statistical inference. The following questions are of
particular importance in this study:

* Is there a relationship between the performance predictors, the category, and the perform-

ance criteria? Can one reliably predict performance?
» Which performance predictors and categories are important and which ones are not?

Nonlinear regressions were carried out for each of the performance criteria. However, three per-
formance predictors, namely “existence of a mandate for research at the university” (M1), “partici-
pation of the university in the national agricultural strategy” {M2), and “research expenditure” (R2)
had to be excluded from the multiple regression analysis because the dataset lacked variation and
data were only available at a country not an institutional level. Consequently, the category “Man-
date, objectives, policies” of our organizational model could not be included in this analysis.







Chapter 4. Study Results: Agricultural Research
at Universities

This chapter presents a descriptive analysis of agricultural research at universities in the eight
countries studied. First, the contribution of these universities to national agricultural research is
highlighted; followed by a comparative analysis of the major institutional characteristics of these
universities.

4.1 Contribution to national agricultural research systems

The structure of the NARSs and the role universities play within these systems varies substantially
among the country cases. An overview of the main components of the NARS of the eight countries
studied is presented in Annex 1.

In two of the Francophone countries, namely Burkina Faso and Cdte d’Ivoire, the same ministry
supervises both the universities and NAROs. In Benin and Cameroon, the other two Francophone
countries studied, they fall under different ministries, as is the case in ali four Anglophone coun-
tries studied. In Burkina Faso, Cameroon, Tanzania, and Zimbabwe, NAROs belonging to different
ministries have been identified as part of the research system. None of the universities studied fall
under the jurisdiction of a Ministry of Agriculture.

Public research organizations (NARQs) are the most prominent components of most NARSs and
have the central mandate for agricultural research. The number of NAROs in each country differs
substantially and is not directly related to the size of the research system. In Benin, Cameroon, and
Tanzania several departments, and in Uganda seven institutes, are organized under the umbrelia of
one major NARQ. In Céte d’Ivoire and Zimbabwe there are two major NAROs, compared to four in
Burkina Faso, and twelve in Nigeria, three of which have been included in the present study as they
are closely linked to ABU.

The academic components of the research system have been defined as all universities, faculties,
and departments that are related to agriculture and have the capacity to conduct agricultural re-
search. The number of universities in each of the case studies varies. There is one university in each
of Benin, Burkina Faso, and Uganda. Tanzania has two universities, as does Zimbabwe, where a
second private university was established four years ago. In Céte d’Ivoire, the academic component
of the agricultural research system consists of the Grande Ecole and three universities. Cameroon
has six universities of which one is set up as an agricultural coliege. In Nigeria, ABU is one of 36
universities, of which 23 have a Faculty of Agriculture and 5 have a Faculty of Veterinary Medicine.
There are also three agricultural universities.

Human and financial indicators of resources available for agricultural research at the country level
are available for 1991 from the dataset of the Agricultural Science and Technology Indicator Project
(Table 5).! It shows that the number of researchers per million agricultural laborers is highest in
Cameroon, Cote d’Ivoire, and Zimbabwe, with over 100 researchers per million agricultural laborers,
and is particularly low in Uganda, Burkina Faso, and Nigeria, with less than 40 researchers per
million. The research expenditure per researcher also varies substantially. Expenditure per researcher

1

The focus of the data collection for this project was on national agricultural research institutes. Data represents best
estimates. The dataset provides information at the country but not the institutional level within these countries.
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Chapter 4. Study Results: Agricultural Research af Universities

is particularly low in Nigeria at USD 86.00 (1985 PPP$), whilst in Benin, Cameroon, and Uganda it is
USD 112.00, which reflects the average of 48 sub-Saharan African countries. The expenditure per
researcher is highest in Zimbabwe, followed by Burkina Faso, Tanzania, and Cote d'Ivoire. These
expenditure trends are confirmed when research expenditure as a percentage of agricultural GDP is
calculated. Only Cameroon has a relatively high percentage of expenditure per agricultural GDP.

Averages of these indicators for different country groupings indicate that agricultural research
systems in Francophone countries received greater human and financial resources than research
systems in Anglophone countries. On average, Francophone countries had considerably more re-
searchers, with 81 per million agricultural laborers, compared to Anglophone countries, with
44 researchers per million agricultural laborers. The per capita expenditure on Francophone re-
searchers was also higher than that on Anglophone researchers, at USD 121.000 as opposed to USD
111.000. Expenditure as a percent of agricultural GDP was also over double that in Anglophone
countries (0.9% compared to 0.4%).

Based on data collected in the country studies, selected information on human and financial re-
sources at institutional level are available and presented in Figure 2, In all the countries studied,
universities contribute significantly to the total number of researchers available for agricultural
research. The size of the NARSs in human resource terms varied from 173 scientists in Benin to 513
scientists in Tanzania. The total number of scientists has been converted into full time equivalents
{FTEs) according to the percentage of time staff use for research. In all of the countries, the number
of university FTEs (based on approximately one-third of staff time being spent on research) contrib-
utes significantly to the total number of FTEs available for agricultural research, ranging from 16%
in Tanzania to 48% in Zimbabwe of all human resources for agricultural research.

When comparing the research funds available to universities and NAROs, only officially budgeted
research funds for universities were taken into account. This implies that international donor funds
directly or indirectly supporting research activities have not been fully included and, therefore, the
research funds available to universities are probably underestimated. Nevertheless, university con-
tributions to the total financial resources available for agricultural research are significantly lower
in all countries than their contributions to human resources (Figure 2). They range from zero in
Burkina Faso to 16% in Tanzania. The lack of a research budget in some countries might be ex-
plained by the fact that many universities fall under the Ministry of Education whereas national
research funds are channeled through specialized Ministries, such as the Ministry of Agriculture.
Therefore, access to these research funds by universities is limited.

Based on the descriptive comparative analysis above, the following key conclusions can be drawn
regarding the contributions of the universities to national agricultural research:
» Universities contribute significantly to the total human resources available for national agri-
cultural research.
* Universities' financial resources for agricultural research are very low compared to NAROs.
* Francophone agricultural research systems have significantly more human and financial re-
sources per farmer available than Anglophone research systemns. Research expenditure per
researcher is also higher.

4.2 Institutionalization of agricultural research within universities

This section presents a comparative analysis of the major institutional characteristics of the univer-
sities in the eight countries. The structure follows our conceptual model on components that influence
the research performance of agricultural research institutions: mandate, organization, resources,
and program planning and management. Within each component characteristics of the unjversi-
ties are analyzed. Indicators for universities are compared across countries and country groups and
the main differences in comparison with NAROs are highlighted.
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Figure 2. Human and financial resources for agricultural research in universities and NAROs
in study countries (1993-1995 in %). HR, human resources; FR, financial resources.

Source: Table Al.

4.2.1 Mandate, objectives, and policies

Mandate, objectives, and policies provide the foundation of any organization. If research is to be
legitimized and encouraged, it is important that universities have a mandate for research and clarify
what kinds or types of research are endorsed. Without a mandate for development-oriented research,
which is defined as research that contributes to national development objectives, universities can
regard themselves as a hired resource to assist public agricultural research organizations.
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All universities have a mandate for research and training. However, of the universities reviewed,
only two Anglophone universities, ABU in Nigeria and Dar Es Salaam University in Tanzania, have
an explicit mandate for development-oriented research (Table 6). These two cases can be explained
by the attempts made to establish land-grant type universities in $SA, which were supported by the
US Development Corporation. Francophone universities made fewer efforts to integrate the re-
search, teaching, and outreach functions. In general, the Anglophone system strongly recognizes
the importance and contributions that universities can make to R&D. The Francophone system
regards universities as teaching institutions while research is conducted in specialist NAROs.

If national research policies do not identify universities as part of the NARS, universities and NAROs
function independently rather than interdependently. This is a critical factor in determining the
university’s confribution to national development efforts. An important indicator is, therefore, the
university participation in NARS expressed as their contribution to the development of the national
strategic plan (Table 6).

Table 6. Performance Predictors Related to the Mandate, Objectives, and Policies in
Selected Countries

University mandate for

Country/region development-oriented research  University participation in NARS
Benin No Yes
Burkina Faso No No
Cameroon No No
Céte d'Ivoire No Na
Nigeria (ABU) Yes Yes
Tanzania Yes No
Uganda No Yes

Zimbabwe No -

At the time of data collection, all but one country, namely Zimbabwe, had a national strategic plan
for agricultural research or was just developing one, as in the case of Benin (see also Hambly-
Odame and Setshwaelo 1997). Benin started the process of developing a new agricuitural research
policy in 1993 with the participation of key stakeholders such as the University of Benin.? Nigeria
{in 1989} and Uganda (in 1991) also involved key stakeholder groups in the formulation of their
agricultural research policies. In the other countries university staff participated in different ways
to its development. Although in two countries, Burkina Faso and Cote d’Ivoire, (a) universities and
NAROs are organized under the same Ministry (i.e. the Ministry for Research and Higher Education)
and (b) the universities have a clear research mandate, they did not as institutions participate in
setting up the national strategy for agricultural research. Instead, individual researchers were asked
to contribute as subject matter specialists. In Tanzania and Cameroon, too, universities have not
been included in the national planning process, although they have been identified as sources of
knowledge that can participate in research conducted by the NARO. Consequently, Benin, Nigeria,
and Uganda were the only countries where the universities actively participated as institutions in
developing the national strategic plan.

Based on this analysis the following key conclusions can be made regarding the mandate, objec-
tives, and policies of the universities:

* Aresearch mandate exists in all universities. A few Anglophone universities, but none of the

Francophone universities, also have an explicit mandate for development-oriented research.

*  However, for data analysis purposes this indicator was set as ‘No’ for Benin, as the new strategic plan had not yet been
completed when collecting data for this study.
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* Universities are becoming more and more recognized as part of NARSs. However, only a few
countries’ universities actively contributed to the development of a national strategic plan
for research as a NARS component institution.

« Anglophone research systems seem to strongly recognize the importance and contributions
that universities can make to research and development.

4.2.2 Organization, structure, and linkages

The organization and structure of a university influences the extent of its involvement in develop-
ment-oriented research and its linkages with other organizations. In: the country studies, the organi-
zation and structure of universities and agricultural research within universities is very diverse and
related very much to the historical and cultural development of the country. Most universities and
colleges were founded in the 1960s or 70s, after independence of these countries (Table 7). Only Makerere
and Zimbabwe University existed as colleges before this and received university status in the early
70s. Most of the universities have Faculties of Agriculture and Veterinary Medicine/Sciences, while the
University of Ouagadougou (Burkina Faso) has an Institute for Rural Development. Most agricultural
scienitists in Cote d’Ivoire are trained at the National Higher School of Agronomy (ENSA).

Table 7 summarizes how these universities are involved in postgraduate agricultural education,
Only three of the Anglophone universities, ABU, Sokoine, and Zimbabwe, offer a PhD in agriculture
or veterinary medicine. Other universities offer the possibility for dissertation through their rela-
tionships with other faculties and universities. However, it is important to note that at the time of
data collection no Francophone university in $5A offered a PhD in agriculture, rural development,
or veterinary medicine.

Table 7. Universities and Colleges Involved in Postgraduate Agricultural Education

Country University BSc Master PhD
Benin University of Benin: Faculty of Agriculture (1970) No Yes No
Burkina Faso University of Quagadougou:

Rural Development Institute {1973) No Yes No
Cameroon University of Dschang (1977, 1993): Faculty of Agriculture  Yes Yes No
Cote d’lvoire National higher school of agronomy (ENSA) (1565) No Yes No
Nigeria ABU:

Faculty of Agriculture {1962) Yes Yes Yes

Faculty of Veterinary Medicine (£964) Yes Yes Yes
Tanzania Sokoine University (1984): Faculty of Agriculture Yes Yes Yes

Faculty of Veterinary Medicine Yes Yes Yes
Uganda Makerere University (1922, 1970):

Faculty of Agriculture and Forestry Yes Yes No

Faculty of Veterinary Medicine Yes Yes No
Zimbabwe University of Zimbabwe (1953, 1970):

Faculty of Agriculture No Yes Yes

Faculty of Veterinary Medicine Yes Yes Yes

Source: ISNAR 2001; Beintema et al. 1998

Notes: Only faculties and institutes that are directly linked to agriculture are listed here. In some cases, e.g. Burkina Faso
and Cote d'Ivoire, other faculties of the university such as faculties of sciences are also very relevant for postgradu-
ate agricultural education. The degrees offered in Francephone and Anglophone universities and celleges are not
directly comparable. In most cases, the ‘Diplémes d Ingénieur d' Applicatiory, “Licences’, and *Maitrises’ equal a
BSc; the ‘Diplémes d’ Ingénieur’ (‘Agronome’, ‘Vétérinaire’, etc.) and ‘“DEA’ correspond to a MSc; and the ‘Doctorat de
IMéme Cycle’, “Doctorat d’ Université’, and ‘Dr d' Etat’ to a PhD. Although some faculties de not directly offer a PhD,

they still offer the possibility for dissertation through relationships with other faculties and universities.
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In general, it is difficult to compare the postgraduate programs across countries as they have very
different entry requirements, minimum duration, number and type of courses offered, course con-
tent, and mode of examination (Zoungrana and Temu 1996). However, the existence, scope, and
size of postgraduate programs are closely related to the universities’ contributions to research.
Postgraduate programs imply that the university has a well-established research mandate and func-
tion. Postgraduate students also increase the availability of human resources and, normally, the
amount of funds available for research. Consequently, they influence the research outputs that can
be expected.

As a rule, universities are organized along disciplinary lines and departments have considerable
autonomy in defining scientific topics. As most agricultural problems have multidisciplinary
dimensions it was expected that disciplinary research was limiting the potential contribution of
universities to development-oriented research. Howeves, results of our survey showed that most
research conducted at universities was multidisciplinary, as scientists spent an average of 65% of
their research time on multidisciplinary research (Table A2). This average is only slightly lower than
that for scientists in NAROs, who spent an average of 67% of their research time on multidisciplinary
research. Given the organizational structure at universities, this difference is smaller than expected.
The question is then whether universities have a comparative advantage for conducting
multidisciplinary research.

The current administrative structures of African universities still bear the mark of their European
origins, although in practice they have often been modified by national political philosophies and
associated approaches to development administration (Saint 1992). Typically, their administrative
organization is highly centralized, hierarchical, and rigid (Assie-Lumumba 1993). Universities in the
case study countries were found to have the following structures:

* A faculty/college director or vice-director for research, who is appointed to organize and ad-
minister research activities. In Burkina Faso, each faculty has a vice dean for research and
extension as well as a vice dean for academic affairs. At Sokoine University {Tanzania), the
Director of Research and Post-Graduate Studies is responsible for coordinating research activi-
ties, managing and facilitating the dissemination of research findings and results, maintain-
ing an inventory of research facilities, and soliciting and administering research funds.

A central research committee within the university and no specific research administration at
the faculty level. In Benin, the scientific council is responsible for planning and coordinating
research activities. It is organized into six sectoral committees including one for agricultural
sciences. In the case of ABU (Nigeria}, a university board of research distributes the funds from
the university budget assigned for research to the individual research projects in the various
departments. In the case of Makerere University (Uganda), the Research Grants Committee
within the School of Post-graduate Studies is responsible for coordinating and streamlining
research activities within the university. In Zimbabwe, too, one central research board caters
for the research needs of many disciplines.

A special research institute, center, unit, or other distinct entity within the university. Insti-
tutes have a separate budget and a core staff. Examples of such units are the Centre Ivoirien
de Recherches Economigues et Sociales in Cote d’Ivoire or the Centre d’Etude et de Recherche
Economique et Sociale in Burkina Faso. In the case of ABU in Nigeria, five of the six depart-
ments of the Faculty of Agriculture are joint departments with the Institute for Agricultural
Research.

All of the universities studied have some form of formal structure for research at the university or
faculty level. However, they often have little impact due to having limited financial resources avail-
able for allocation and, therefore, they are not very effective. Structuring a university’s agricultural
research gives internal and external visibility to the research function, allows for the development
of policies supporting research, serves to encourage staff to engage in research activities, and al-
lows for the development and management of important external relationships.
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Data collection also focused on the research linkages of the universities. Linkages to other national
research institutions are important to avoid duplication of effort, for ensuring a critical mass of
expertise and resources, and for closing existing gaps in the national research agenda. Linkages to
technology users are important for improving the relevance of the research, developing a common
understanding of the problem, improving the impact of research, and also encourage public percep-
tions of a university as an institution effectively working to serve society.

Details of research linkages with different types of institutions were available from Burkina Faso,
Cote d’Ivoire, Uganda, and Zimbabwe (Figure 3). Linkages were measured by the share of a scientist’s
research time spent on research activities/projects that are linked to a specific type of organization.’
The results for aill university scientists show that: (1} more than 40% of all research activities are
linked to international organizations, (2) a third are linked to the users of the technology; (3) a third
are linked to international dontors; (4) less than 20% show a link between the university and the
NARO; and (3] less than 6% are linked to the private sector.

There are clear differences between the Anglophone and Francophone universities. Francophone
universities have stronger linkages with international organizations but significantly fewer link-
ages with international donors and national organizations, particularly technology users (Table
A3). The fact that universities and NAROs fall under the same Ministry in the two Francophone
countries does not seem to have facilitated institutional linkages between them. This might reflect
the fact that Francophone universities compared to Anglophone countries made fewer efforts to
contribute to R&D, and that more agricultural research funding is available in Francophone countries.

Compared to universities, scientists at NAROs generally have more linkages and, therefore, conduct
their research in less isolation than university scientists (Figure 3, Table A2), They are also more
closely linked to the national system. Most of the NARO scientists have much stronger links to the
users of research results and the private sector than scientists at universities. Only through these
linkages with the national systerm, can universities become a more active component of the NARS
and contribute to its objectives.

60 4

501

40+

Percent of research time

. . T - T
NARO-  Technology Intemnational  Private  International
University LIsers science sector donors

Note: Linkages are expressed in percent of research time that a scientist spends on research projects that are linked to this institu-
tional category (see Table 4).

Figure 3. Research linkages of university and NARO scientists

*  Researchers could indicate 18 different types of linkage mechanisms that serve four different functions: planning and
coordination, collaborative professional activities, exchange of resources, and dissemination of knowledge and information.
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The following key conclusions can be drawn regarding the organization, structure, and linkages of
universities:

* The organization and structure of universities is strongly related to the historical and cultural
development of the country. All of the universities have formal structures for research activi-
ties; but, due to lack of financial resources that are allocated through these structures, they
are not very effective.

* Only Anglophone universities offer a PhD level degree in agriculture or related sciences.

» Although universities are organized along disciplinary lines, scientists indicated that about
two thirds of their research activities are multidisciplinary.

» University research activities seem to be conducted in more isolation than those of NAROs.
However, universities have much stronger linkages with international organizations than
with national organizations. University linkages with technology users, farmers and exten-
sion services, and NAROs are limited. This is particularly true for Francophone universities.

4.2.3 Human, financial, and physical resources and information

Human, financial, and physical resources, together with information management, determine how
much a university can achieve in the area of development-oriented research. Data presented above
indicated that universities have significant human resources available, but that financial resources
for conducting agricultural research are extremely limited. The availability of properly-functioning
physical resources for research at universities was also highly variable. Some faculties, particularly
those in Benin and Zimbabwe, have received substantial support from international donors over
the last few decades and this is reflected in better physical infrastructure.

Data collection also focused on the level of qualifications held, work experience, and time allocated
to different functions. Across all of the universities, about 66% hold a PhD and have 8 years of job
experience after obtaining their highest degree, a third are studying for a higher degree, and 12%
are female (Table A4 and Figure 4). An average of 34% of university staff time was spent on research,
45% on teaching, and less than 2% was spent on either attending international workshops (1.4%)
or consultancy (2.0%) (Figure 5 and Table A4).
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Note: For definition of degrees see Table 7.

Figure 4. Highest degree attained by university and NARO scientists
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NARO  University

Notes: Teaching includes lecturing and preparation of teaching materials. Research includes conducting research. supervision
of theses, preparation of research proposals, publications, etc. Consultancies are those that zre not directly related to
teaching and research activities. Other includes management and administration, extension activities, participation at
conferences, training courses, vacation, and sick leave.

Figure 5. Time allocation of university and NARO scientists

Compared to Anglophone universities, Francophone universities have a significantly higher share
of scientists holding a PhD (76% compared to 57%), more study for a higher degree (39% compared
to 29%), and the share of female scientists is significantly lower (8% compared to 16%} (Table AS).
The higher qualification levels imply that Francophone universities have a much higher human
resource potential than Anglophone universities. The high percentage of staff members studying
for a higher degree may be a reflection of the different degrees offered within the Francophone
system, e.g. a ‘Dr 4’ Etat’ can be obtained after completing the ‘Doctorat de Hiéme Cycle’ or ‘Doctorat
d’ Université’. The time allocation for different functions turned out to be comparable between
Anglophone and Francophone university scientists, even though it was expected that the latter
would have a higher allocation te teaching than research.

There are clear differences between university scientists and scientists working at NARQOs. Com-
pared to NARO scientists, significantly more university staff hold a PhD (66% compared to 30%) and
more are studying for a higher degree {34% compared to 20%). Also staff time allocation clearly
reflects the different institutional mandates (Figure 5). Compared to university staff, NARO staff
spent 60% of their time on research (compared to 34% for university staff), 2% on teaching (com-
pared to 45%), 2% on attending international workshops (compared to 1.4%), and 1% on consultancy
{(compared to 2.0%}. The difference in consultancy was probably because it is easier to receive per-
mission for consultancy at universities and that the actual allocation of time to different activities
is determined much more by the scientists themselves at universities.

The following key conclusions can be drawn regarding human, financial, and physical resources
and information:

* A high proportion of scientists at universities have a PhD, particularly at Francophone univer-
sities. NAROs employ a significantly lower percentage of PhD holders.
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* Work experience after receiving the highest degree varies substantially among universities,
NAROs, and countries.

» Staff at all universities spend about a third of their time on research and there is no difference
between Anglophone and Francophone countries. NARQ scientists spend a considerably greater
amount of time on research. Teaching takes up almost half of the time of university scientists.
NARO staff engage in very little teaching, with the exception of ABU Nigeria. University staff
engage in more consultancy than NARS staff.

* Research, not teaching, is the most important criterion for the promotion of university staff.
However, the promotion criteria are the same for all university staff and they do not take into
account the special circumstances of the agricultural sector nor recognize a mandate for de-
velopment-oriented research. They usually give more preference to articles in internationally
recognized journals than to local articles on relevant development-oriented research.

* Financial resources of the universities for conducting research are very limited.

» Physical resources for conducting agricultural research are substantial at selected universities
but in others, the availability of properly functioning physical resources is limited.

4.2.4 Program planning and management

Program planning and management, including priority setting, strongly influence an institutions’
performance. If individual scientists at universities determine their own research agendas and depend
on funds from outside sources the likely resuit is that the overall research program will be poorly-
focused and won't be closely linked to national research priorities and needs. If there is some plan-
ning system in place then there is the opportunity for coordination with the research of NAROCs and
other research entities in the NARS to avoid duplication of effort. Monitoring and evaluation will
improve the quality of research and ensure financial control and accountability. Finally, incentives
are crucial to motivate scientists to conduct quality research that is development-oriented.

Indicators on the technology orientation of the research program, the initiator of the research
activities, research priorities, research planning, menitoring and evaluation, and staif incentives
were available from Burkina Faso, Cote d’'Ivoire, Uganda, and Zimbabwe (Figure 6 and Table A6).
Overall, two thirds of all research activities at universities are initiated by the scientists themselves
and about half of all research activities are classified as applied or adaptive compared to basic and
strategic research. For 93% of university staff, research performance is one of the two most impor-
tant criteria for promotion.* Three quarters of university staff work in units with some kind of
PM&E system in place. However, there is more of a focus on monitering and evaluation than on
planning. Finally, only 6% work in units where there are formally spelled-out research priorities.
According to key actors, university scientists do not relate their research activities closely to nation-
ally-determined needs and priorities.

The study revealed that the technological orientation of research programs and the degree of self-
initiated research by university scientists is comparable in Francophone and Anglophone countries
{Table A7), However, the results show that there are significant differences in the management and
planning of research activities in these countries, which affects the way they produce research
results. Only half of staff in Francophone universities work in units with some kind of PM&E system
in place (compared to 100% in Anglophone universities}, while there are no research priorities set
for staff in Anglophone universities (compared to 12% in Francophone universities). Also only 85%
of staff in Francophone universities are evaluated based on their research performance, compared
to all staff in Anglophone universities.

Compared to NAROs, universities show significant differences in their research program and
management (Figure 6). Compared to university staff, NARO staff work significantly less on self-

*  ABU in Nigeria is the only case where development-oriented research is recognized as a criterion for promotion.
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Notes: Technology orientation = Share of research time spent on applied/adaptive research projects. Self-initiative = Share of
research time spent on self-initiated research projects. Incentives = Performance in research is one of the twe most impor-
tant criteria for promotion in the organizational unit. PME&E = Planning, monitoring, and evaluation exists In the organiza-
tional unit. Research priorities = There are formally spelied-out research priorities in the organizational unit.

Figure 6. Research program planning and management at universities and NAROs

initiated research projects (39% compared to 66%) and 90% work in units with clearly spelled out
research priorities (compared to 6%). Three quarters of their research activities involve applied and
adaptive research compared to half at universities. However, universities usually provide more in-
centives to staff to conduct research than do NAROs; about 90% of all university staff are promoted
based on their research performance compared to about 80% of NARO staff.

Based on the descriptive comparative analysis the following key conclusions can be drawn regard-
ing program planning and management:

» University scientists indicated that more than half of their research activities are applied or
adaptive.

* Research activities are more likely to be initiated individually by university rather than NARO
staff, especially in Francophone countries.

* All countries except Zimbabwe are in the process of determining their needs and priorities
with respect to agricultural research.

* Universities have not established formal research priorities and their research activities are
not closely related to nationally-determined needs and priorities. In some countries these
priorities are not well-known by university scientists.

¢ Most universities and all NAROs have a PM&E system in place.

* There is more focus on monitoring and evaluation at universities than on planning.

Based on these findings on institutional characteristics of universities in SSA, Chapter 5 analyzes

the performance of university scientists and whether the institutional characteristics presented
here have a significant impact on the research performance of university scientists.
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Performance at Universities

This chapter presents the results of the different analyses that assess the research performance of
university scientists by testing the three research hypotheses:
1. Research performance at universities in SSA is lower than at NAROs,
2. Research performance at universities in SSA is influenced by the historical and cultural devel-
opment of the country in which they are based.
3. Research performance at universities in SSA is determined by a set of institutional factors
related to the breadth of their mandate, the structure and organization of their research,
their resources, and programming and management of their research.

First, the research performance of university scientists is compared with NARQO scientists for all
countries and within each country study (to test Hypothesis 1). Second, research performance of
university scientists is compared across countries with different historical backgrounds, i.e.
Francophone and Anglophone countries (to test Hypothesis 2). Third, research performance of uni-
versity scientists is related to a range of institutional factors (to test Hypothesis 3). Results of the
partial correlations between individual performance indicators and individual performance predic-
tors, and the multiple correlations between individual performance indicators and performance
predictors are presented.

5.1 Research performance in universities compared to NAROs

The first hypothesis to be tested here, i.e. that the research performance at universities in $SA is
lower than at NAROs, was based on two assumptions. First, universities, given their available re-
sources, do not contribute appropriately to research as they focus on their education mandate.
Second, universities do not contribute to development-oriented research, i.e. that type of research
which is aimed at agricultural development in the country, as they consider themselves ‘universal’,
serving an international rather than a national and local community.

To test the first hypothesis a range of performance indicators were developed that go beyond con-
ventional measures such as the number of publications produced. Seven indicators were included
in the analysis to try to capture the nature of development-oriented research and to take into ac-
count the additional functions of university scientists. However, teaching commitments of univer-
sity scientists were not included as the focus of the study was on research for development. The
performance indicators used were described in Chapter 3 (Table 4).

For university scientists it was found that on average, over a period of 5 years, they (1) produced 6.6
publications, of which 2.1 were published internationally, (2) attended 7 conferences, of which 2.6
were international conferences, (3) produced 1.5 outputs for extension, (4) attended 17.9 meetings
with technology users, and (5) supervised 3.9 theses at MSc and PhD level {Figures 7-9 and Table A8}.

Compared to this, NARO scientists had a higher average performance for all performance criteria
except ‘theses supervision’ and ‘international publications’, though not at a significant rate (Figure
7-9 and Table AB). Differences are strongest in theses supervision, which shows a significantly
higher average for universities (3.9 per researcher at universities in comparison to 0.8 at NAROs),
which was expected given the educational mandate of university researchers. University staff also
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Figure 7. Number of publications published by university and NARO staff
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nars. International conferences attended includes international conferences, workshops, and seminars.

Figure 8. Number of conferences attended by university and NARO staff

show a higher average for international publications (2.1 per researcher at universities in compari-
son to 1.7 at NAROs) reflecting the greater international orientation of universities, Although at a
lower rate than NARO staff, university staff are producing “outputs for extension” (1.5 per researcher
at universities in comparison to 2.0 at NAROs} and have “meetings with national technology users”
(17.9 per researcher at universities in comparison to 18.9 at NAROs).

Table A8 also shows that the performance of NARO and university scientists varied strongly at the
country level which explains the overall lack of significant differences between university and NARO
scientists. University staff in Burkina Faso and Uganda, for example, produced significantly more
national and international publications than NARO staff. Concerning outputs for extension and
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Qutputs for Meetings with Theses
extension technology users supervised

Notes: Outputs for extension inciude production recommendations for farmers, publications, and videctapes. Meetings with
technology users includes meetings with farmers and extension services. Theses supervised includes completed M5¢
and PhD theses.

Figure 9. Number of outputs for extension, meetings with technology users, and theses
supervised by university and NARO staff

meetings with technology users, university scientists in the Anglophone countries perform even
better than NARO scientists, but in the Francophone countries they perform significantly less well.

These results therefore refute the hypothesis that university scientists in general have a lower
research performance than NARO scientists. It shows that university scientists have a comparative
performance with regard to the number of publications they produce and the number of confer-
ences attended although they spend up to half of their time on teaching and have significantly less
time and financial resources for research than NARQ scientists. This seems to be due to the higher
qualification levels of university scientists. The significantly lower involvement of NARO scientists
in theses supervision can be explained both by their different institutional mandate and also by the
lower average qualification level of NARO scientists. Finally, and somewhat surprisingly, university
scientists in Anglophone, but not in Francophone, countries show a comparable and even better
performance than NARO scientists with regard to their contribution to research for development,
as measured by the number of outputs for extension and meetings with technoelogy users.

5.2 Research performance in universities with different
historical and cultural backgrounds

The second hypothesis to be tested here, i.e., that the research performance at universities in SSA is
influenced by the historical and cultural development of the country, was based on two assump-
tions. First, scientists at Francophone universities have a much stronger focus on teaching than on
research. They are also disadvantaged when it comes to publishing in international journals as
most of the journals are in English. Second, Anglophone universities have made greater efforts to
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integrate research, teaching, and outreach functions and strongly recognize the importance and
contributions that universities can make to research and development.

To test the second hypothesis the above-described performance indicators were compared between
Anglophone and Francophone universities. The results show that there are significant differences
between the research performance criteria for universities with different cultural backgrounds,
which confirm a stronger focus on research and development in the Anglophone universities {Figures
10-12 and Table A9).

All performance criteria except ‘theses supervision’ show a lower research performance by scien-
tists in Francophone universities. Compared to scientists in Anglophone universities, scientists in
Francophone universities produce significantly fewer publications (4.6 compared to 8.6, of which
1.6 compared to 2.6 are international publications), attend less conferences (5.0 compared to 9.2, of
which 2.2 compared to 3.0 are international conferences), produce less outputs for extension (0.5
compared to 2.7), and attend less meetings with technology users (3.0 compared to 31.5). However,
they supervise significantly more theses than staff in Anglophone countries (6.9 compared to 1.5).
The results are confirmed when comparing universities separately across countries (Table A8).

In conclusion, it is confirmed that a country’s historical and cultural background has a significant
influence on the research performance of university scientists. The research performance at univer-
sities in Francophone universities is significantly lower than in Anglophomne countries and the rea-
son for this seems to be that Francophone universities put less emphasis on scientific research but
more on thesis work and teaching. In comparison, scientists at Anglophone universities are more
involved in research for development through the production of extension outputs and interactions
with technology users.

Anglophone
universities

] Francophone
universities

International and International publications
national publicaticns

Notes: International and national publications include national and intemational papers, conference papers, and books and
book chapters published. International publicatiens include international papers, international conference pzpers, and
books and book chapters published

Figure 10. Number of publications published by Francophone and Anglophone university
scientists
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Figure I . Number of conferences attended by Francophone and Anglophone university
scientists
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Figure 12. Number of outputs for extension, meetings with technology users, and theses
supervised by Francophone and Anglophone university scientists

37




ISNAR Research Report 26

5.3 Institutional factors influencing the research performance in
universities

The third hypothesis to be tested here, i.e. that research performance at universities in SSA is deter-
mined by a set of institutional factors, is based on the assumption that research performance de-
pends on how research is conducted. The MORP concept (cutlined in Chapter 3} explains research
performance as being dependent on a set of factors related to the mandate, objectives, and policy
for research at an organization; the organization and structure under which research is carried out
and the linkages to other stakeholders; the resources available and the information with which the
research is conducted; and program and activity planning and management within the research
operation.

To test this hypothesis, those factors have been analyzed with regard to both their separate (par-
tial) and their joint {multiple) influence on research performance.

5.3.1 Partial influence of performance predictors

The following four sections describe how the four categories of MORP factors (performance predic-
tors) individually influence research performance, particularly how different performance predic-
tors are significantly correlated with one or more of the performance indicators. This is done through
partial correlation models. In our analysis we have applied correlation functions of the log-linear
type, which are based on the assumption that research outputs are subject to decreasing rates of
return from inputs into research, whether of organizational, resource, or management type. Table 8
presents results for all university scientists, while Tables A10 and A11 present results for Francophone
and Anglophone university scientists, respectively.

The results show that all but 4 of 22 performance predictors had a significant correlation with one
or more of the performance criteria. These were linkages with the international science community
and with the private sector, gender, and the allocation of time to research. For these indictors it is
not possible to conclude that they had any significant relationship with the research performance
of scientists. The partial influences of the other performance predictors identified are discussed
below.

5.3.1.1 Mandate, objectives, and policies

University research mandate. There is no positive and significant correlation between a mandate for
development-oriented research and the performance indicators except for cutputs for extension
(Table 8). Attendance at international workshops and the supervision of theses show a negative
correlation. These results reflect the case of Ahmadu Bello University in Nigeria, which has a man-
date for development-oriented research and staff outputs for extension are particularly high. The
issue of a mandate for development-oriented research is relevant: as revealed in individual inter-
views with key actors at the universities. Research key actors are convinced that an orientation
towards development in the mandate of a university would actually constitute an important push
into the right direction and encourage researchers.

University participation in NARSs. The results show that university staff produce significantly more
publications and ocutputs for extension, attend more conferences, and have more meetings with
technology users if the university participates in the development of a national strategic plan
{Table 8). However, they also supervise significantly less theses. University participation in the
NARS is the most important factor that is correlated with the number of meetings with technology
users attended by university scientists. It is, therefore, important that universities participate in
the development of a national agricultural development plan.
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Table 8. Correlations Between Research Output Indicators and Indicators Explaining
Research Outputs of University Scientists in Country Studies (number of outputs

per researcher with MSc or PhD degree)

International Outputs
International Conferences conferences

for

Meetings  Theses

Publications publications  attended attended extension with users supervised

(log P1} (fog Pla) (log P2) (log P2a) (logP3) (logP4) (logP5)
University mandate
(M1 0.03 -0.00 0.05 -0.18*% 0.18* n.a. -0.16*
University participa-
tion in NARS {M2) 0.20% 0.09 0.26* 0.00 0.18* 0.34* -0.21*
Degree of inter-
disciplinarity (O1) -0.10 -0.01 -0.22* —0.11 -0.01 -0.12 -0.11
NARO-University
linkages (O2) 0.25* 0.13 0.25* 0.21* g.z21* 0.25% 0.08
User orientation
(03) -0.02 -0.08 0.18* -0.02 017" 0.23% -0.05
Time at international
conferences (04) - 0.25* 0.20* 0.25% 0.28* 0.05 0.07 0.24*
International science
linkages (O5) 0.10 0.08 -0.0! 0.0l .04 0.02 0.00
Private sector
involvement {O86) 0.12 -0.l1 0.09 0.05 -G.07 -0.04 —0.08
International donor
linkages (O7) 0.14 0.16*% 0.27*% 0.13 ~3.01 0.28* -0.05
Gender (RI) 0.00 0.0l -0.04 0.0¢ —0.06 0.10 -0.11
Research expenditure
{R2) 0.04 0.6 -0.13* 0.15* -0.05 -0.10 0.02
Research time (R3) 0.04 0.06 0.04 0.06 0.03 -0.04 -0.09
Job experiences
(R4) 0.08 0.06 0.01 -0.08 0.03 0.1% 0.21%
Academic
qualifications (R5) 0.16* 0.21* 0.02 0.15* ~0.03 -0.23* 0.12
Teaching time (R6) -0.18* =-0.11 -0.08 -0.09 -0.05 -0.06 -0.17*
Studying (R7) —-0.13%* ~().18* -0.03 -0.09 -0.07 -0.08 -0.02
Consultancy (R8) -(.01 0.1 -0.03 0.07 -0.02 0.21* 0.03
Technology
orientation (PRI) -0.14 =0.12 ~0.19* ~-0.13 0.10 0.01 0.1
Degree of self-
initiative (PR2) 0.05 0.10 -0.03 -0.19*% 0.05 0.01 0.00
Incentives (PR3) 0.32* 0.19* 0.i7* 0.13 0.12 0.17* -0.08
Planning, monitoring,
and evaluation (PR4)  0.15* 0.08 0.08 0.04 0.10 0.29* -0.29*
Research priorities
(PR5) -0.17* ~0.19* -0.01 0.01 Q.11 -0.21* 0.45*

* Significant correlation for error probability smaller than 5%

n.a. = not available.
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5.3.1.2 Organization, structure, and linkages

Interdisciplinary character of research. An important organizational feature that can influence re-
search performance is the degree to which research is interdisciplinary. The study revealed that
university scientists involved in interdisciplinary research attend significantly fewer conferences,
which can be explained by the fact that many conferences are discipline oriented (Table 8). Other
correlations were not significant. The more involved Francophone university scientists are in inter-
disciplinary research the lower their performance (Table A10). This seems to indicate that discipli-
nary boundaries in universities play a much stronger role in the Francophone than in the Anglophone
system, and that scientists working in interdisciplinary fields have fewer opportunities to publish
their work and attend conferences.

Collaboration between universities and NAROs. It was found that as the level of collaboration with
NARO scientists increases, the performance of university scientists is raised significantly (Table 8).
University scientists with stronger linkages to NAROs produced significantly more publications
and attended more (international) conferences. They also produced more outputs for extension and
have significantly more meetings with technology users. This is particularly true for Francophone
university scientists (410). This could be explained by the fact that linkages between these institu-
tions allow researchers to gain access to additional intellectual, financial, and physical resources,
and that cooperation might help to upgrade the skills and improve the knowledge and experience
of staff involved. University scientist’s linkages to NARO scientists are the most important factor
that is correlated with the number of outputs for extension produced by university scientists.

Involvement in projects linked to users. The more research time that university staff spent on research
projects linked to users of agricultural technologies (farmers, extension agents, NGOs, develop-
ment projects), the more conferences and meetings with technology users they attended, and the
greater the number of outputs for extension they produced (Table 8). Linkages with technology
users enhance the development-oriented character of agricultural research. The benefits include a
higher relevance of research, as researchers become aware of the needs of users and develop a
common understanding of the problem, which in the long-term is likely to increase the impact of
agricultural research.

Involvernent in projects linked to international donors, The more time university scientists spent on
projects linked to international donors, the higher their research performance (Table 8). University
scientists with stronger links to donors produce significantly more (international) publications,
attend more conferences, and have more meetings with technology users. This can be explained by
the fact that international donors provide financial resources to publish, attend conferences, con-
duct research, meet with users, interact with other institutions, etc. In return, donors get to specify
the expected research outputs. The reorientation of donors towards poverty and food security might
explain the positive impact of donor-supported research on meetings with users. University scien-
tist's linkages to international donors are the most important factor that is correlated with the
number of conferences attended by university scientists.

5.3.1.3 Human, financial, and physical resources and information

Research expenditure. One of the most commonly heard arguments for why research in Affica is not
performing well is that it is underfunded. From the limited data that was available at the country
{but not at the institutional) level it is not possible to conclude whether more expenditure per
researcher leads to higher performance.

Job experience. University researchers with more work experience since obtaining their highest de-

gree supervise more theses but do not perform significantly better on other performance indicators
{Table 8), although Anglophone university staff with more work experience did publish signifi-

40




Chapter 5. Study Results: Agriculhural Researeh Performance at Universities

cantly more (also internationally) (Table A11). This might be explained by the fact that more experi-
enced researchers know of more opportunities to publish.

Academic qualifications. The level of academic qualification a researcher has reached also affects
research capacity. It was found that university scientists with a higher degree show a better re-
search performance, and a significantly higher number of {international) publications and interna-
tional conferences attended. However, they also have significantly less meetings with technology
users. This can be explained by the fact that PhD holders compared to MSc holders have more
scientific skills and experience in conducting research and in publishing research results. Also, most
PhDs have been obtained directly from a developed country or in collaboration with a northern
university. There is a stronger correlation between higher qualified university scientists and their
number of (international) publications in Anglophone countries than in Francophone countries
{Tables A10 and A11), The level of academic qualification of university scientists is the most impor-
tant single factor that is correlated with the number of international publications produced by
university scientists.

Allocation of time to teaching. The higher the teaching load, the lower the overall research performance
for university staff (Table 8). University researchers with a higher teaching load published signifi-
cantly less and supervised fewer theses. This is particularly relevant for Anglophone university
scientists, who generate significantly fewer national and international publications the more time
they spend on teaching (Table A11). Francophone university scientists with a higher teaching load
supervised significantly less theses and attended fewer meetings with technology users (Table A10).

Allocation of time fo iniernational conferences and workshops. The more time that is spent at interna-
tional workshops and conferences, the higher the performance of university scientists (Table 8).
This was shown, for example, by an increase in the number of national and international publica-
tions. University scientists also supervised more theses. Conferences create an opportunity to present
the results of research work and improve research skills. Often, attendance at these international
events stirmulates the preparation of scientific papers and subsequent publications.

Involvement in studying. University staff currently inveolved in studying for a higher degree pub-
lished significantly less (Table 8). This was particularly relevant for Anglophone university scien-
tists (Table A11). This can be explained by the fact that PhD students are usually less experienced
researchers, are preparing for a major publication, and know about fewer opportunities to publish.
Given the high numbers of staff members invelved in studying for a higher degree this can have an
important impact on the overall performance of universities.

Invelvement in consultancy. Another issue that affects research performance is the amount of time
scientists spend on external consultancy (Table 8). It was found that consultancy work negatively
affects researchers’ performance in producing international publications but positively affects the
number of meetings attended with technology users. At Francophone universities, staff involve-
ment in consultancy shows a significant positive impact on the number of international confer-
ences attended and theses supervised {Table A10).

5.3.1.4 Program and activity planning and management

Technology orientation. University researchers who perform more adaptive and applied research gen-
erally produced fewer publications and attended significantly fewer conferences (Table 8). This can
be explained by the fact that results from adaptive and applied research often do not qualify for
presentation at conferences. This questions the perception of university key actors who are con-
vinced that they have a comparitive advantage to do applied research compared to NARCs. Key
actors outside the university do not share this perception. It is important for universities to address
these differences in perceptions.
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Degree of self-initiative. The degree of self-initiated projects has no significant impact on the per-
formance indicators for university staff, except that fewer international conferences are attended
{Table 8). This implies that the academic freedom of universities does not lower the performance of
its scientists.

Incentives. Incentives have a clear impact on the performance of staff members (Table 8). If promo-
tion of staff members depends on research performance, university researchers produce signifi-
cantly more (international) publications and attend more conferences. They also attend more meet-
ings with technology users (Table 8). Incentives are the most important single factor that is corre-
lated with the number of publications produced by university scientists.

Planning, monitoring, and evaluation. The existence of planning, monitoring, and evaluation sys-
tems in universities had a significant impact on research performance, particularly the number of
publications and meetings with technology users (Table 8). It also significantly decreased the number
of theses supervised.

Research priorities. University researchers working in departments with formally spelled-out re-
search prierities have a lower research performance than others (Table 8). Compared to other uni-
versity scientists, they produced significantly fewer (international) publications, attended fewer
meetings with technology users but supervised significantly more theses. However, these correla-
tions are not necessarily cause—effect because only a small group of scientists from the University
of Ouagadougou (representing 6% of all university scientists) worked in departments with formally
spelled-out research priorities (Table A6). It is, therefore, not possible to conclude something about
the relevance of priority-setting in general or that the creativity or productivity of university scien-
tists was reduced by priority-setting.

5.3.2 Multiple influence of performance predictors

This section presents how performance predictors jointly influence research performance, by ap-
plying a simple multivariate regression model. In the partial correlation it was found that all pre-
dictors are significantly linked to one or more of the performance indicators, with the exception of
linkages with the international science community, gender, and allocation of time to research.

To capture the combined effect of each performance predictor on the performance indicators one
has to control for all other independent variables. This is done through multiple regression models.
In our regression analysis we have applied regression functions of the log-linear type that are based
on the assumption that research outputs are subject to decreasing rates of return of inputs into
research, be they of organizational, resource, or management type. We estimated seven separate
models, each one for the seven research outputs, i.e. number of publications and international
publications, number of conferences and international conferences attended, number of outputs
for extension, number of meetings with users, and number of theses supervised. The results are
presented in Table 9.

The results of the regression analysis suggest that the research performance at universities in terms
of research output can be explained through a set of factors related to organization, resources, and
program, as well as the cultural and historical background of the country. The overall fit of the
models was significant in each case, it has been indicated by R=0.74 for meetings with users,
R=0.68 for theses supervised, R=0.63 for publications, R=0.56 for conferences attended, R=0.53
for international publications, R=0.49 for international conferences attended, and R=0.43 for ex-
tension outputs. This implies that our performance assessment model, depending on the perform-
ance indicator, explains between 43% and 74% of the research performance of university scientists.
some of the residuum in the regression model might be explained by the fact that we were not able
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Table 9. Multiple Regression Model for Research Output Indicators and Indicators
Explaining Research Outputs of University Scientists In Country Studies

Model 4 Model 5
Model 2 Model 3  International Outputs Modelé6 Model 7
Model I  International Conferences conferences for Meetings  Theses
Publications publications attended attended extension with users supervised
Dependent
variable Log P Log Pla Log P2 Log P2a Log b3 Log P4 Log PS5
General fit of model
N 152 152 152 120 152 152 152
Mulitiple R 0.63 0.53 .56 0.49 0.43 0.74 0.68
Multiple R? 0.39 0.28 0.31 0.24 0.19 0.55 0.46
Adjusted R? 0.30 017 0.21 0.08 0.06 0.48 0.38
f 4.23 2.56 3.00 I.54 1.51 7.96 5.64
P 0.00 0.00 0.00 0.09 0.09 0.00 0.00
Standard Error of
Estimate 0.80 0.70 0.95 0.75 0.71 .17 0.84
Beta values of variables

Cultural background ~ 0.26* 0.14 0.25* -0.08 0.37*% 0.72% -0.26%
Degree of inter-
disciplinarity (O1) ~0.13 -0.05 -0.23* -0.13 -0.01 -0.07 -0.13
NARO-university
linkages (02) 0.22% 0.12 0.18* 0.20* 0.16 0.12 0.16*
User orientation (03) -0.17* -0.19* 0.08 .00 0.08 0.02 0.01
Time at international
conferences (04) 0.17* 0.16 0.23* 0.23* 0.10 0.13. 0.21%*
International science
linkages (05) 0.13 0.06 -0.07 -0.02 0.04 0.07 -0.09
Private sector
involvement (O6) 0.09 -0.13 0.02 -0.01 -0.09 -0.09 -0.10
International donors
linkages (O7) -0.01 0.12 0.17* 0.08 -0.15 0.09 0.04
Cender (RI) -0.03 -0.02 -0.08 0.04 -0.08 0.07 -0.03
Research time (R3)  -0.I5 -0.05 -0.05 0.03 -0.08 -0.14 -0.18*
Job experiences (R4}  0.06 0.08 0.01 ~0.08 0.0l 0.12 0.15*
Academic
qualifications (R5) 0.20* 0.19* 0.09 0.18 0.00 -0.14* 0.04
Teaching time {R&) -0.20* ~0.08 -0.03 0.0] -3.1Q —0.11 -0.26*
Studying (R7) -0.02 -0.08 0.02 -0.02 0.00 ~0.03 0.03
Consultancy (R8) -0.02 -0.09 -0.04 0.09 -0.04 0.16* —3.03
Technology
orientation (PR1) -0.08 -0.09 -0.13 —0.11 0.3 0.07 -0.10
Degree of self-
initiative (PR2) 0.09 011 -0.03 017 0.04 0.06 =0.05
Incentives {PR3) 0.20™ 0.1 0.0l 0.1 0.00 -0.12 -0.06
Planning, monitoring,
and evaluation (PR4) -0.05 —0.11 -0.12 0.08 -0.14 -0.32* -0.04
Research priorities
{PRS) -0.20* -0.26* 0.01 0.03 =011 -0.16* 0.36*

* Significant with an error probability smaller than 5%.
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to include factors on the research mandate of the university, university links to the NARS, or finan-
cial resources for research.

The multiple regressions showed that the combined impact of the performance predictors resulted
in different importance in explaining the research output of university staff. Many of the factors
that showed a significant correlationjrelationship to one or more of the performance indicators in
the partial analysis cannot predict performance indicators when simultaneously analyzed. While
the importance of the relationship might have changed, the direction of the relationship, i.e. posi-
tive or negative, remained unchanged.!

The most significant predictors of research performance have been the cultural background (for all
but international publications and international conferences attended), linkages with NARQ scien-
tists (positively correlated with publications, (international) conferences attended, and theses su-
pervised), time at international conferences (positively correlated with publications, (international)
conferences attended, and theses supervised), spelled-out research priorities {negatively correlated
with (international) publications and meetings with technology users and positively correlated
with supervision of theses), and academic gualifications (positively correlated with (international)
publications and negatively correlated with theses supervised).

Factors such as user orientation (negatively correlated with (international) publications), time allo-
cated to teaching (negatively correlated with publications and theses supervised), degree of
interdisciplinarity (negatively correlated with conferences attended), linkages with international
domnors (positively correlated with conferences attended), allocation of time to research (negatively
correlated with supervision of theses), job experience (positively correlated with supervision of
theses), involvement in consultancy (positively correlated with meetings with technology users),
incentives (positively correlated with publications), and planning, monitoring, and evaluation (nega-
tively correlated with meetings with users) are only significant in specific cases.

Based on the resuits of the regression model it can be predicted that university scientists will:*

» Produce more publications if they work at an Anglophone university, if they have more link-
ages with NAROs, have a PhD, work in departments with incentives for conducting research,
and spend more time at international meetings. They will produce less publications the higher
their teaching load, if research priorities are spelled out in their department, and if they at-
tend more meetings with technology users.

Produce more international publications if they have a PhD and produce less if research priori-
ties are spelled out in their department and if they attend more meetings with technology
USErs.

Attend more workshops if they work at an Anglophone university, spend more time at inter-
national conferences, and have more linkages with NAROs and international donors. They
attend less workshops the more multidisciplinary research they conduct.

Attend more international workshops the more time they spend at international conferences
and the more linkages they have to NAROs.

Produce more outputs for extension if they work at an Anglophone university.

Meet more often with technology users if they work at an Anglophone university and the
motre they are involved in consultancy. They attend less meetings if there is a planning, moni-
toring, and evaluation system in place or if research prierities are set in the department and if
they have a PhD.

Supervise more theses if they work at a Francophone university, if research priorities are spelled
out in their department, if they spend more time at international workshops, and if they have

! The only change in the direction of a relationship was the negative influence of PME on the number of meetings with
technology users.
*  Factors are listed in the order of importance.
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more linkages with NAROs. They supervise less the higher their teaching load and the more
time they allocate to research.

From the results of the partial correlation and multiple regressions is can be concluded that re-
search performance at universities in the country studies could not be determined by a single but
by a set of institutional factors related to their mandate, the structure and organization of their
research, their resources, and the programming and management of their research. Consequently,
the third hypothesis was tested positively.
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Conclusions and Recommendations

The results of the data analysis lead to several conclusions and recommendations.

Conclusions

Based on the comparative analysis in this study, the following conclusions can be reached about the
three research hypotheses, given the definition of research performance used in this study.

Performance in research at universities in SSA compares well with that of
NAROs

The research performance of university and NARO scientists was compared because both organiza-
tions have complementary mandates and distinctly different resources to contribute to national
development-oriented research. Although the focus is on the research performance of universities,
converting universities into purely research organizations is not the intention. Both organizations
can make significant contributions towards solving the problems of farmers and providing them
with new opportunities.

This study shows that scientists at universities in S5A often perform equally to scientists at organi-
zations with an official mandate for agricultural research, i.e. NAROs, There are several explana-
tions for this:

* All universities have a mandate for research and some have an explicit mandate for develop-
ment-oriented research.

* Some universities are recognized as a NARS component and actively contributed to the devel-
opment of a national strategic plan for research.

* Universities have more highly qualified human resources than NAROs and a diversified infra-
structure, both of which can be used for research. Despite the lack of a specific research budget
at universities in most countries, the existence of a teaching infrastructure enabled staff to
carry out research.

* University scientists spend about 30% of their time on research.

* Universities, particularly those that offer PhD and MSc degrees, benefit from students. They
provide a critical mass for scientific discourse, carry cut adaptive research (e.g. through theses),
and provide inexpensive labor for assistance and fieldwork.

* There are more incentives for university scientists than for NAROs scientists to conduct re-
search as it determines their career and promotion opportunities.

* University staff work have greater academic freedom than other research institutions. Univer-
sity departments reflect this in the absence of program planning and setting of research pri-
orities; university scientists reflect this by a high percentage of self-initiated projects.

¢ University staff have a wide range of research linkages with the international science and
donor community, but they are less linked to national institutions, particularly with NAROs
and technology users.

It can be concluded that many universities already significantly contribute to national agricultural

research. But, there is a high potential that remains untapped, in some universities more than
others. Universities need to make strategic decisions on their role in the national research system.
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They should then identify their niche in the NARS based on their strengths and weaknesses for
specific research areas and different types of research (basic, strategic, applied, and adaptive}. Com-
parative advantages can thereby be related to specific skills of staff, research facilities, financial
resources, and location; but, comparative advantages can also be built and developed over time.

There is also a note of caution to be made, as there are trade-offs — as shown by the results. The
more that university scientists get involved with development-oriented research, the less likely
they will be able to publish in internationally recognized journals. If the university is making a
strategic decision towards contributing to development-oriented research, it will be important that
it also provides the necessary means and incentives to reorient scientists.

Research performance at universities in $SA is influenced by the historical and
cultural development of the country in which they are based.

The research performance of universities with different cultural and historical backgrounds, i.e.
Anglophone and Francophone universities, were compared because it is important to recognize the
differences between these universities. It was not done to make a general comparison of the overall
performance of scientists, but to show whether there were significant differences in research per-
formance.

The study shows that scientists in Anglophone universities often have a better research perform-
ance than scientists in Francophone universities. There are several explanations for this:

* The focus of the higher education system in Francophone countries is less towards research
and development and more towards teaching and thesis supervision (see Chapter 1.1).
Anglophone universities have made greater efforts to integrate research, teaching, and outreach
(also promoted by the US land-grant system). The Francophone system with its distinction of
universities and “Grandes Ecoles” does not encourage research. The “better” students do not
£0 to universities, where research is conducted, but to the “Grandes Ecoles” where the focus
is on gaining work-related experience.

Some Anglophone but no Francophone universities have an explicit mandate for develop-
ment-oriented research.

» Anglophone university scientists have much closer links to research organizations and tech-
nology users, i.e. farmers and extension services, than Francophone university scientists.
The average time Anglophone and Francophone university scientists spent on research was
comparable, but the latter used more of this time to supervise student theses,

Francophone universities offered less PhD and MSc courses so that they benefit less from the
advantages students provide (such as low cost human resources for fieldwork).

Anglophone countries have better access the international science network, which is pre-
dominantly characterized by the use of the English language.

More Anglophone than Francophone university scientists are promoted because of their
research performance, which is partly measured by the number of papers published in scien-
tific journals. They therefore have more incentives to conduct research and to have publishable
results.

It can be concluded that universities, particularly those in Francophone countries, could make a
significantly stronger contribution to national agricultural research. But, there are many institu-
tional problems that would need to be addressed. Again, universities need to make a strategic
decision on their role in the national research system and then identify their niche in the NARS. This
might be facilitated by the fact that, in some Francophone countries, universities and national
research organizations belong to the same Ministry.

48




Conclusions and Recommendations

Research performance at universities in the case studies is determined by a
set of institutional factors

Partial correlation and multiple regression analyses of a wide range of institutional factors were
performed to try to explain the observed research performance of university scientists. These re-
sults will guide the recommendations for improving this performance.

This study shows that research performance at universities in the country studies could not be
determined by a single factor but instead by a combination of institutional factors. Factors related
to all four institutional MORP dimensions, i.e. (1) mandate, objectives, and policies, {2) structure
and organization of their research, (3) their resources, and (4) planning and management of their
research, had a significant impact on the partial and multiple analyses on the scientists’ perform-
ance. The multiple regression models could significantly explain between 43% and 74% of the
scientists’ performance related to different indicators. Based on the analysis, there are eight factors
that seem to be of particular importance for increasing the overall research performance of univer-
sity scientists and particularly those that have a similar cultural and historical background:

* Active participation of the university in defining the national agricultural research strategy.
Official policies need to reflect the research potential of universities and identify universities
as a component of the NARS.

Strong linkages with NARO scientists (particularly for Francophone university scientists). These
are important for avoiding duplication of effort, ensuring a critical mass of expertise and
resources, and closing existing gaps in the national research agenda.

Increased linkages with technology users (particularly for Francophone university scientists).
These are important for improving the relevance of research, developing a common under-
standing of the problem, and improving the impact of research.

Increased linkages with international donors. These are important when seeking additional
funding for conducting research. Donors are also very output and impact-criented.

More opportunities to attend international conferences. This is important because they create
opportunities for presenting research results and seeking additional resources, and provide
access to new knowledge.

Higher academic qualifications, i.e. a PhD degree. PhD holders have more scientific skills and
expertise in conducting research and in publishing the results.

A reduced teaching load (particularly for Anglophone university scientists). A high teaching
load limits the ability of staff to conduct research.

More incentives for conducting research (particularly for Francophone university scientists).
If research performance becomes an important criterion for promotion then scientists are
motivated to conduct quality research.

There is a note of caution to be made before drawing policy recommendations. The research process
is a very complex process and through this process different groups of factors have a significant
impact. It is important to recognize this complexity when trying to impose changes. The research
outputs are difficult to determine and there is no single performance indicator. Here, we have used
a wide range of performance indicators that should be understood as proxies of outputs that are
very hard to quantify and that go beyond (international) publications as a single criterion for meas-
uring research performance. Different performance indicators are influenced by different groups of
performance predictors.

Recommendations
Recommendations that are based on the findings are addressed to (1) national policymakers, NARSs,

and university managers and (2) international donors. In addition, recommendations for further
tesearch are identified.
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Recommendations for national policymakers, NARS, and university managers

This study shows that universities, given their mandate for teaching and research, contribute to
national agricultural research for development. But, it also showed that universities have signifi-
cant resources and great potential to significantly improve this contribution and increase their
impact on agricultural development. It is important to emphasize that factors influencing the re-
search performance differ from country to country and from university to university, implying that
strategies and actions must be tailored to each situation. There is no blueprint or model for a new,
research-based university that can address all of the specific constraints each university is facing.
In each case study country, the structure and organization of the NARS varied substantially as well
as the organization and management of its component institutions. NARS institutions belonged to
different ministries, had different degrees of autonomy and responsibilities, and different numbers
of institutions, etc. The only common factor was that, in all case study countries, NAROs are the
most prominent components of the NARS and they have the central mandate for agricultural re-
search. It is therefore, recommended that policymakers, NARSs, and university managers, study
their own situation to identify the specific factors limiting the contribution of their universities to
national agricultural research, taking into account the findings of this report.!

There are a number of potential strategies and actions supported by the findings of this study that
can improve the contribution and impact of universities on agricultural development. Some of
these can be implemented in the short-term and at low cost, while others require long-term and
costly investments:

* Involve the university in the NARS. Mandates and strategic roles of all relevant NARS institu-
tions should be clarified. Effective cooperation within a national system also requires that an
understanding of the dimensions of institutional independence and institutional boundaries
be established. Universities should actively participate in the development of a national stra-
tegic plan for agricultural research and national policies should promote linkages between
NARS component institutions.

Establish or strengthen formal linkages with NAROs and other research institutions, particu-
larly in Francophone countries. Both universities and NARQs can benefit from better linkages
as they have complementary mandates and distinctly different resources for contributing to
national development-oriented research. Only through such linkages can universities become
a more active component of the NARS and contribute to its objectives. There are many options
on how to strengthen these linkages, e.g. by supporting the establishment or strengthening
of an apex body for agricultural research; by formalizing cross representation on boards and
councils; or by developing mechanisms for joint research activities and human resource ex-
changes (e.g. teaching of NARQ staff at universities, theses supervision of NARQ staff, sabbati-
cal of university staff at NAROs). Organizing universities and NARCs under the same minis-
tries, as is the case in Burkina Faso and Cote d'Ivoire, did not lead to improved linkages.
Establish or strengthen linkages with technology users, particularly in Francophone coun-
tries. Only through these linkages will university research become more impact-oriented and
relevant. Potential actions to strengthen these linkages include the establishment of an office
for the coordination of extension at university and faculty levels or the establishment of an
organizational mechanism for dissemination of research results.

Strengthen relationships with international donors to secure additional funding for agricul-
tural research.

Improve university human resource capacity and incentives for research. This could be achieved
by allocating time for research and teaching in individual staff contracts; by ensuring that
promotion criteria provide incentives for staff to conduct development-oriented research; by

1 Rased on the results of the “University in NARS” study, ISNAR developed a research management guideline. It provides
practical help for policymakers and NARS leaders that have recognized the need for reform but whoe may be wondering
how best to proceed. It also offers a practical road map to guide a review and change process, complete with a compre-
hensive set of decision-making tools and numerous examples {Michelsen et al. 2003a and 2003b).
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encouraging staff to improve their research skills; and by introducing research awards and
rewards for staff.

» Improve funding for agricultural research. Suggestions are: establishing a research budget for
the university, identifying alternative funding sources for agricultural research at universi-
ties, and establishing a national agricultural research fund that is accessible by universities.

Policymakers traditionally play the most important role in implementing these changes. However,
the leaders and managers of universities and NAROs can also bring about some important internal
changes particularly in relation to their linkages, the management of the available resources, as
well as program and activity planning and management.

1t should be clear that there is no single strategy or action that can address all the identified con-
straints in a specific situation. A prerequisite for any decision-making on the appropriate strategy
mix is reliable information on things such as the specialized skills of staff, financial resources,
research facilities, and infrastructure (e.g. laboratories, libraries, research stations}), and on ongoing
and completed research activities and related outputs. There is a need to build up a solid foundation
of information particularly for identifying problem areas that are unknown, unclear, or not fully
recognized by staff, management, andfor policymakers. It is surprising how little quantitative in-
formation about universities in $84 is available, given the fact that university scientists are swamped
with filling out questionnaires. New information and communication technologies can support
these efforts and help bring institutions closer.

Recommendations for international donors

The international donor community is asked to suppert efforts of countries that are trying to im-
prove the contribution of their universities to national agricultural research for development. In-
vestments to strengthen the higher education capacity in SSA are necessary and have a potentially
high pay-ofi.

What is needed is a coordinated effort by the international donor community to address the ‘se-
vere’ crisis of universities in SSA. An example is the Association for the Development of Education
in Africa (ADEA) established on the initiative of the World Bank in 1988 (see the ADEA website at
www.adeanet.org). Then called “Donors to African Education”, its objective was fostering collabo-
ration and coordination between development agencies in support of education in Africa. ADEA
now focuses on developing partnerships between ministers of education and funding agencies in
order to promote effective education policies based on African leadership and ownership. An exam-
ple is the Working Group on Higher Education, founded in 1989 to strengthen collaboration among
African governments, development partners, and tertiary education institutions to improve the
effectiveness of development assistance and more broadly, to support the revitalization of African
universities, polytechnics, and teacher training colleges. However, the outputs and impact with
regard to donor coordination of this initiative needs to be evaluated.

Building institutional higher education capacity in SSA should be the focus of the external invest-
ment. This should also include the administrative capacity of universities. It has been known for a
long time that reliance on overseas postgraduate training to develop qualified staff for agricultural
research and extension is no longer feasible (Steele and Mattocks 1991; World Bank 1999). It is very
expensive and the impact on institutional capacity building in the South has been limited. As insti-
tutions cannot change over night, any institutional change program requires a long-term effort
that goes far beyond a five-year plan. Programs should take into account the short- and medium-
term absorption capacity of countries and their institutions as well as long-term sustainability.

The holistic nature of AKIS and the complementary nature of research, education, and extension
dictate not only closer ties between these activities and the various institutions that participate in
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pluralistic national technology systems but also a more balanced development of these institutions
{Eicher 1959). Most developing countries supported by external donors have focused their efforts
over the years either on the development of higher education or extension services or research
institutes. Taking an AKIS perspective for designing capacity building programs increases the com-
plexity but can significantly improve the long-term impact on sustainable capacity building.

The structure of many donor organizations does not always support the development of more
holistic AKIS programs: higher education and agriculture are usually addressed in different depart-
ments that are not linked. This became apparent when we tried to collect information from key
international donors regarding their support to agricultural research at universities.

International donors, particularly UNESCO, as the only UN body with a mandate to support national
capacity-building in higher education, are encouraged to collect and provide reiiable and current
cross-country data.

Recommendations for further research

Evaluating agricultural research is a particularly difficult undertaking, as the research process is
complex and very hard to measure, with a high degree of unpredictability in its output. Developing
and quantifying appropriate indicators for evaluating research performance proved challenging,
but necessary to rationalize perceptions and decision-making. More research is needed to identify
appropriate indicators at the individual scientist level to measure and explain research perform-
ance, particularly for countries in SSA where the statistical database is very weak. It would have
been very useful to have the complete set of indicators available from all eight countries or to have
been able to include other African countries in the analysis. This would have made our case and
findings stronger.

Qur performance assessment model was able to explain a significant part of the university scientists’
research performance. However, we analyzed and explained the different performance indicators
{e.g., publications, outputs for extension) in isolation. Given the diverse character of performance
indicators used in this study we felt that it was not appropriate to aggregate these indicators into
a single cumulative indicator. This can be seen as a limitation of our performance assessment model
as it does not take into account the high degree of complexity and many interactions occurring
between the performance criteria. In fact, we faced a situation in which a set of performance pre-
dictors influenced a set of different performance criteria. A potential solution to this problem is the
use of multivariate analysis, such as the canonical analysis. This allows simultaneous analysis of
the correlations between a set of performance predictors and a set of performance criteria but has
several limitations regarding the interpretation of results (Tabachnick and Fidell 1996). More research
is needed to make the use of these multivariate techniques feasible for institutional performance
assessment.

52




References

Adams, M.N., I. Bah-Lalya, and M. Mukweso. 1991, Francophone West Africa, pp. 349-374. In An
encyclopedia, edited by P.G. Altbach, London, UK: St James Press.

Alex, G. 1998. Assessing agricultural research, Towards consensus on a framework for performance
and impact assessment, Environmentally and Socially Sustainable Development Series. Wash-
ington, DC: Agricultural Research and Extension Group, World Bank.

Alex, G. and D. Byerlee. 1999. Investing in integration of universities into national agricultural
research and extension systems. Draft 19. March 1999. Washington, DC: World Bank.

Alston, J.M., G.W. Norton and PG. Pardey. 1994. Science under scarcity: Principles and practice
of agricultural research evaluation and priority setting. Ithaca: Cornell University Press.

Assie-Lumumba, N.T. 1993. Higher education in Francophone Africa. Assessment of the potential
of the traditional universities and alternatives for development. AFTHR Technical Note Paper
No. 5. Washington, DC: Human Resource Division, World Bank.

Beintema, N.M., P.G. Pardey and J. Roseboom. 1998. Educating agricultural researchers: A review of
the role of African universities. Discussion Paper No. 98-6. The Hague, The Netherlands: ISNAR.

Burian, F. 1992, Staatliche Agrarforschung — Eine vergleichende Analyse fir Frankreich, das Vereinigte
Konigreich und die Bundesrepublik Deutschland. Agrarwirtschaft. Sonderheft 136. Waldenau,
Germany: Verlag Agrimedia.

Burkina Faso, Ministére des Enseignements Secondaire, Supérieur et de la Recherche Scientifique.
1997a. Renforcement du Réle de I'Université de Ouagadougou au sein du Systéme National de
Recherche Agricole du Burkina Fase, Rapport Analytique. Préparé par le Dr Z.I. Karboré et le
Prof. J.-D. Zongo en collaboration avec ISNAR. The Hague, The Netherlands: ISNAR.

Burkina Faso, Ministére des Enseignements Secondaire, Supérieur et de la Recherche Scientifique.
1997b. Renforcement du Réle de 'Université de Quagadougou au sein du Systéme National de
Recherche Agricole du Burkina Faso, Recommendations et plans d'action. Prepared in collabora-
tion with ISNAR. The Hague, The Netherlands: ISNAR.

Court, D. 1991. The development of university education in sub-Saharan Africa, pp. 329-348. In An
encyclopedia, edited by PG. Altbach. London, UK: St James Press.

Dasgupta, P. and PA. David. 1994. Toward a new economics of science. Research Policy, 23: 487-521.

Echeverria, R.G. and H. Eiliott. 1990. Diagnosing research system constraints, pp.1-12. In Methods
for diagnosing research system constraints and assessing the impact of agricultural research. Vol. L
Diagnosing agricultural research system constraints, edited by R.G. Echeverria. The Hague, The
Netherlands: ISNAR

Echeverria, R., E. Trigo and D. Byerlee. 1995. Institutional change and effective financing of agricul-
tural research in Latin America. Washington, DC: The World Bank.

Eicher, C.K. 1990. Building African scientific capacity for agricultural development. Agricultural
Economics, 4: 117-143.

Eicher, C.K. 1999. Institutions and the African farmer. CIMMYT Economics Program Third Distin-
guished Economist Lecture. January 15, 1999. Mexico City, Mexico: CIMMYT,

Fisemon, T.0. and C.H. Davis. 1991. University research and the development of scientific capacity
in Sub-Saharan Africa and Asia, pp. 275—296. In An encyclopedia, edited by P.G. Altbach. London,
UK: St James Press.

Eyzaguirre, P. 1996. Agricultural and environmental research in small countries: Innovative
approaches to strategic planning. Chichester, UK: John Wiley & Sons.

FAO. 1993. The role of universities in the national agricultural research systems. Report of the FAO
Expert Consultation, March 10-22, 1991. Rome, Italy: FAQ.

FAO. 1996. The role of universities in the national agricultural research systems of Egypt, Jordan,
Morocco, the Sudan and Tunisia. Rome, Italy: FAQ, Research and Technology Development Service.

53




{SNAR Research Report 26

Fine, J.C., Lyakurwa, W. and A.G. Drabek (eds). 1994. PhD education in economics in sub-Saharan
Africa: Lessons and prospects. Nairobi, Kenya: African Economic Research Consortium.

Goma, L.K.H. 1989. The crisis in higher education in Africa. Paper presented at the 7th General
Conference of the Association of African Universities, Cairo, Egypt, January 30—February 2, 1989.

Hambly-Odame, H. and L. Setshwaelo. 1997. Agricultural research plans in sub-Saharan Africa.
A status report. ISNAR Research Report 11. The Hague, The Netherlands: ISNAR.

Hansen, G. 1990. Beyond the neoclassical university: Agricultural higher education in the develop-
ing world — an interpretive essay. Program Evaluation Report No. 20. Washington, DC: Center
of Development Information and Evaluation, USAID.

Hansen, G. 1989. Universities for development: Lessons for enhancing the role of agricultural
universities in developing countries. Washington, DC: Center of Development Information and
Evaluation, Bureau for Program and Policy Coordination, USAID.

Hartwich, E 2000. Evaluating performance of agricultural research & development: An economic
analysis of R&D in universities and other research organizations in Cameroon and Tanzania.
PhD thesis, Stuttgart, Germany: Grauer Verlag.

Hartwich, E 1998. A cumulative indicator for measuring agricultural research performance:
Accumulating performance measures of agricultural R&D operations in a developing country.
ISNAR Discussion Paper, No. 98-1. The Hague, The Netherlands: ISNAR.

Hartwich, E 1997a. Strengthening the role of universities in NARS in sub-Saharan AfTica. Literature
review. Summary of World Bank experiences. The Hague, The Netherlands: ISNAR.

Hartwich, E 1997b. Strengthening the role of universities in NARS in sub-Saharan AfTica. Literature
review. Summary of USAID experiences. The Hague, The Netherlands: ISNAR.

Hartwich, E and G. Meljerink. 1999. New views on the generation of agricultural knowledge: Revis-
ing the systems approach to national agricultural research. ISNAR Discussion Paper No 3/99.
The Hague, The Netherlands: ISNAR.

Horton, D.E. PG. Ballantyne, W. Peterson, B. Uribe, D. Gapasin, and K. Sheridan. 1993. Monitoring
and evaluating agricultural research: A sourcebook. Wallingford, UK: CAB International and The
Hague, The Netherlands: ISNAR.

ISNAR. 2003. Agricultural Science and Technology Indicators Database. Availaible at: www.isnar.org.

ISNAR. 2001. Higher education institutions in sub-Saharan Africa. Unpublished data collection.

ISNAR. 1956a. Strengthening the role of universities in national agricultural research systems (NARS):
Conceptual framework for an ISNAR study. The Hague, The Netherlands: ISNAR.

ISNAR. 1996b. Strengthening the role of universities in national agricultural research systems (NARS):
Fieldwork approach: A guide for data collection, analysis and reporting for a country study.
June 1996. The Hague, The Netherlands: ISNAR.

ISNAR. 1992. Service through partnership. ISNAR’s strategy for the 1990s. The Hague, The Nether-
lands: ISNAR.

Jones, R.B. and M.J. Blackie. 1991. An approach to the development of expanded postgraduate training
for agricultural scientists within the Southern African Development Coordination Conference
region. Agricultural Systems, 35: 251-264.

Last, B., R. Lewin and M. Scharbius. 1991. Einige Tendenzen der Hochschul- und Wissenschafts-
entwicklung in Entwicklungslindern. Vergleichende Pidagogik, 27(1).

Lusthaus, C., G. Anderson, and M.-H. Adrien. 1997. Organizational self-evaluation: An emerging
frontier for organizational improvement. Knowledge and Policy: The International fournal of Knowl-
edge Transfer and Utilization. 10(1/2): 83-96.

Lynam, ].K. and Blackie, M.]. 1994. Building effective agricultural research capacity: The African
challenge. In Agricultural technology: Policy issues for the international community, edited by
J. R. Anderson. Oxford, UK: CAB International.

Mani, 5. 2001. Government, innovation and technology policy. An analysis of the Brazilian experi-
ence during the 1990s. Maastricht, The Netherlands: United Nations University, Institute for
New Technologies.

Mattee, A.Z. 1987. Towards more relevant university training in agriculture in African countries. In
Proceedings of a SACCAR workshop “Appropriate manpower for agricultural research and extension
in the SADCC countries”, 25-26 November 1985. Gaborone, Botswana.

54




References

Michelsen, H. 1997. The role of universities in NARS: A synthesis of a study of six countries in sub-
Saharan Africa. Paper presented at the international conference on the role of universities in
MARS in sub-Saharan Africa. Cotonou, Benin, November 17-21, 1997. The Hague, The Nether-
lands: ISNAR.

Michelsen, H. and F. Hartwich. 1997. Strengthening the role of universities in NARS in sub-Saharan
Africa. Literature review. Summary of FAO experiences. The Hague, The Netherlands: ISNAR.

Michelsen, H. and L. Petry. 2001. Implementation of actions to improve the contribution of universities
to national agricultural research in six African countries. ISNAR Discussion Paper No. 01-4. The
Hague, The Netherlands: ISNAR.

Michelsen, H. and D. Shapiro (eds.). 1998. Highlights of a workshop. Strengthening the role of
universities in the national agricultural research systems in sub-Saharan Africa. Cotonou, Benin,
Novemtber 17-21, 1997. The Hague, The Netherlands: ISNAR.

Michelsen, H., C. Hoste, and L. Zuidema {eds.). 1995. Strengthening the role of universities in the
NARS in sub-Saharan Africa: Development and validation of a methodological framework.
Proceedings of the synthesis workshop, September 1995. The Hague, The Netherlands: ISNAR.

Michelsen, H., L. Zuidema, C. Hoste, and D. Shapire. 2003a. Improving agricultural research at umi-
versities in sub-Saharan Africa: A study guide. ISNAR Research Management Guidelines No. 6.
The Hague, The Netherlands: ISNAR.

Michelsen, H., L. Zuidema, C. Hoste, and D. Shapire. 2003b: Reviewing and changing university
contributions to development-oriented agricultural research in sub-Saharan Africa. ISNAR
Briefing Paper No. 59. The Hague, The Netherlands, ISNAR.

Mwiria, K. 1992. University governance: Problems and prospects in Anglophone Africa. Technical
Note No. 2. Washington, DC: Technical Department Africa Region, Education and Training
Division, World Bank.

Nestel, B. 1989. Some practical guidelines for evaluation within national agricultural research sys-
tems using the checklist approach. Working Paper No. 22. The Hague, The Netherlands: ISNAR.

Ozgediz, 5. 1991. Governance and management of the CGIAR Centers. CGIAR Study Paper Number
27. Washington, DC: World Bank.

Pardey, PG., Roseboomn, ]., and N.M. Beintema. 1997. Investments in African agricultural research.
World Development, 25(3): 409—423.

Peterson, W. 1998. Assessing organizational performance: Indicators and procedures. ISNAR Discus-
sion Paper. Revised July 31, 1998. The Hague, The Netherlands: ISNAR.

Peterson, W, G. Gijsbers and M. Wilks. 2003. An organizational performance assessment systerm for
agricultural research organizations: Concepts, methods, and procedures. ISNAR Research
Management Guidelines No.7. The Hague, The Netherlands: ISNAR.

Plucknett, D.L., N.J.H. Smith, and S. Ozgediz. 1990. Networking in international agricultural research.
Ithaca: Cornell University Press.

Psacharopoulos, G. and M. Woodhall. 1985. Education for development, an analysis of investment
choices. Washington, DC: World Bank.

Republic of Nigeria, Federal Ministry of Agriculture and Natural Resources and Federal Ministry
of Education and Ahmadu Bello University. 1995a. Strengthening the role of Ahmadu Bello
University in the national agricultural research system of Nigeria. Analytical report. Prepared
in collaboration with ISNAR. The Hague, The Netherlands: ISNAR.

Republic of Nigeria, Federal Ministry of Agriculture and Natural Resources and Federal Ministry of
Education and Ahmadu Bello University. 1995b. Strengthening the role of Ahmadu Bello
University in the national agricultural research system of Nigeria. Recommendations and short-
term action plan. Prepared in collaboration with ISNAR. The Hague, The Netherlands: ISNAR.

Republic of Nigeria. 1999. Strengthening the role of universities in the national agricultural research
system of Nigeria. Supplementary report. Prepared by O.A. Osinowo in collaboration with ISNAR.
The Hague, The Netherlands: ISNAR.. ' '

Republic of Uganda, Ministry of Agriculture, Animal Industry and Fisheries, Ministry of Education,
Culture and Sports, Ministry of Natural Resources. 1997a. Strengthening the role of Makarere
University in the national agricultural research system of Uganda. Analytical report. Prepared

53




ISNAR Research Report 26

by Drs G. Kiwuwa and M. Nabasirye in collaboration with ISNAR. ISNAR: The Hague, The Nether-
lands.

Republic of Uganda, Ministry of Agriculture, Animal Industry and Fisheries, Ministry of Education,
Culture and Sports, Ministry of Natural Resources. 1997b. Strengthening the role of Makarere
University in the national agricultural research system of Uganda. Recommendations and action
plans. Prepared in collaboration with ISNAR. The Hague, The Netherlands: ISNAR.

Republic of Zimbabwe, Ministry of Agriculture, Ministry of Higher Education. 1998. Strengthening
the role of universities in the national agricultural research system of Zimbabwe. Analytical
report. Prepared by I. Mariga and U. Ushewokunze-Obatolu in collaboration with ISNAR. The
Hague, The Netherlands: [SNAR.

Republic of Zimbabwe, Ministry of Agriculture, Ministry of Higher Education. 1997. Strengthening
the role of universities in the national agricultural research system of Zimbabwe. Recommen-
dations and action plans. Prepared in collaboration with ISNAR. The Hague, The Netherlands:
ISNAR.

République de Céte d’Tvoire, Ministére de I'Enseignement Supérieur, de la Recherche et de I'Innovation
Technologique. 1998a. Renforcement du Réle de I'Universités au sein du Systéme National de
Recherche Agricole de la Cote d’Ivoire. Rapport Analytique. Préparé par le B. Osséni et S.J. Silué
en collaboration avec ISNAR. The Hague, The Netherlands: ISNAR.

République de Céte d'Tvoire, Ministére de I’Enseignement Supérieur, de la Recherche et de 'Innovation
Technologique, République de Céte d’Ivoire. 1998b. Renforcement du Réle de I'Universités au
sein du Systéme National de Recheiche Agricole de la Céte d’'Ivoire. Recommendations et plan
d’action. Prepared in collaboration with ISNAR. The Hague, The Netherlands: ISNAR.

République du Bénin, Ministére du Développement Rural, Ministére de I'Education Nationale. 1995a.
Renforcement du réle de I'Université Nationale du Bénin au sein du systéme national de recher-
che agricole du Bénin. Rapport analytique. Prepared in collaboration with ISNAR. The Hague,
The Netherlands: ISNAR.

République du Bénin, Ministére du Développement Rural, Ministére de ’'Education Nationale. 1995b.
Renforcement du role de P'Université Nationale du Benin au sein du systéme national de recher-
che agricole du Bénin. Recommendations et plan d'action a court terme. Prepared in collabora-
tion with ISNAR. The Hague, The Netherlands: ISNAR.

Réling, N. 1990. The agricultural research—technology transfer interface: A knowledge systems per-
spective. In: Making the link. Agricultural research and technology transfer in developing countries,
edited by D. Kaimowitz. Boulder, USA: Westview Press.

Réling, N. and Engel, P. 1992. The development of the concept of Agricultural Knowledge Informa-
tion Systems (AKIS): Implications for extension. In Agricultural extension: Worldwide institutional
evolution and forces for change, edited by W. Rivera and D. Gustafson. Amsterdam, The Nether-
lands: Elsevier.

Saint, W.S. 1992. Universities in Africa: Strategies of stabilization and revitalization. World Bank
Technical Paper 194. Washington, DC: World Bank.

Steele R.E., and D.M. Mattocks. 1991. The attrition of institutional capacity among sub-Saharan
Agricultural universities: An impediment to the operation and development of national agri-
cultural research systems. Paper presented at AAU 7% General Conference “Agricultural Research
and Development in Africa”. 10-14 June 1991. Nairobi, Kenya.

Tabachnick, B.G. and L.S. Fidell. 1996. Using multivariate statistics. Third Edition. New York, USA:
HarperCollins College Publishers.

Uphoff, N. 1996. Collaboration as an alternative to projects: Cornell experience with university—-
NGO-government networking. Agriculture and Human Values, 13(2): 42-51.

USAID. 1986, Building colleges of agriculture in Africa: U.S. experiences and implications for future
projects. Washington, DC: Board for International Food and Agricultural Development, USAID.

Useem, A. 1998. Africa’s intellectual malaise: Need for decolonialisation of the mind? Development
and Cooperation, 1.

willett, A. 1998. Summeary of an agricultural education review: Support for agricultural education
of the World Bank and by other donors. Past and present trends. AKIS Discussion Paper. Wash-
ington, DC: World Bank.

56




References

Wilson, B. 1984. Systems: Concepts, methodologies, and applications. Chichester, UK: John Wiley
& Somns.

Whiston, T.G. and R.L. Geiger. 1992. The society for research into higher education. Research and
higher education — the United Kingdom and the United States. Buckingham, UK: SRHE and
Open University Press.

World Bank. 2000. Higher education in developing countries: Peril and promise. Washington, DC:
Task Force on Higher Education and Society. World Bank.

World Bank. 1999. Integrating universities into national agricuitural research and extension systems.
Good practice for investment in agricultural university program. World Bank, Rural Development
Family, Agricultural Knowledge and Information Systems (AKIS) Good Practice Note No. 02/9S.
Washington, DC: World Bank.

World Bank. 1994a. African universities: The way forward. Washington, BC: Africa Technical
Department, World Bank.

World Bank. 1994b. Higher education, the lessons of experience. In Development in Practice.
Washington, DC: World Bank.

Zoungrana, I. and A.B. Temu, A.B. 1996. Land-use education in Affica: A comparative study of educa-
tional systems. Training and Education Report No.35. Nairobi, Kenya: ICRAE

57







o
¥

m
L (1SEH NI 341D
N v IND L3]) $12Ulo 'STY|D YSNI  [DNN/UONEACUL] PUE LaU2asay "U0TEINDY JaYBIH JO ASIUIN Jlapeay
Q .w 11D ‘OYD "WSS1al 'HOdaal UOIJBADLIU| PUB Y2IBasay ‘uofedanpd Jaydiy jo Ansiully  uoneziueSio) yieasay 981e) [ suoydosUel]  2JI0ALD 319D
|
m ._m E2Ng JO ANSIZAILN
(- = "3pUNOEL JO AYSIBAIUN ‘ANSI2AIUN
o o arrpunedp ‘Anssaaun Sueyssg uoneanpl ;aySiH 1o Ansiuipy JlWapedy
m J AUBULIPIZA |BUOLEN 2J101RI0GE] AIISNPU| [EWIUY PUE ‘AIAYSI{ "O03S3AIT 10 ALISILIN
.w lwl ooy
L® = AWSIUIYIRN NP uoneluawadxy
= wd 12 S2pn)] |BUONEN 21jua]) 21N nau3y Jo ANSIUIAN
=37 e
ﬁ " WdIAL “dwHl ABo[ouUUda] PUE UDIERSIY J1IUIIDS JO ANSIUA  UCHEZIURI( YoIeasay  wnipaw [ aucydoouely Loolawery
— “ (SHS14 'DISE “LSd) sie1o "yl QRfY2:easaY UG PUE LOREINPT J2yBIH Jo AusiUiA JUBpENY
X | ® 4SND JAIBAA PUR JUBLILONAUT JO ANISIUIA
o _.n.. INT 'AQ ‘STOSENNY aImnali3y jo Ansiuiy
m SSNI'SSYl LYSH 'YYIND  LSHND/YIEasay JIHU213S puB uoneanps 1aysiy Jo ASILIN  uoneziueBi0) Yoessay ||lews j auoydoouel]  0$E4 BUBINg
W (NdD
A “INI L5%4 "HSW14) 12410 'O ANMYY21BRSY PUE LOREINPT JAYSIH Jo AnsiU Jwpedsy
SN ualdeeazg [BINY Jo ARSI UOREZIUEBID) U2IEasay |lews ; auoydoduely uluag
uonn3gsu] Aouale Juisiatadng juauodwosy  SUYN 243 Jo azIS Anuno>
SHUYN / punoudyoeq  Apnis ased)

|ean3ny




ISNAR Research Report 26

“3UDIpaL AlBULIEIaA JO AYNOR) ‘WA S2mynLSE JO AYNoe] ‘YO SWALIGIIE [BUONNINSUI JO SUCIILLAP 10} 351 WALDIDE 335 :S310MN

"(000Z) yoimiey pue (eS66) wiupg 2p anbignday te86E | A110A] P-3190 3P anbijgnday

‘8661 aaqequilZ Jo oNgnday 1e)64] epueBp) Jo SNgndey 1666) 2564 elRBiN Jo oljqnday B266 | OSeY euINg) APNIS SYYN Ul ANSISAIUNY HYNS] 2U3 Jo sliodal A13unos [eallAleuy ammos

UNROS MUOHEINDT Jo AlSIUIN
(554} s1o430 'SAL RO ZNJUoiEINDT Jo ANSILIA Jlapedy
UNG ‘NAAING WSING] PUB JUBLULOIAUT jo AJISIUIA
¥ILMDY “SAQ ‘SSud anynaudy jo Ansiupy  uoileziueBIg yoressay  wnipsw  suoyde|Buy AMGEQUIZ
(254) 552310 ML WAL ‘e MAUOIEINP] J& ABSILIA JWapedy
MO LYY 14O ‘8504
Tdld T TS RN TS OuN/SalaYs]] puB Asnpu [elwiuy ‘Innaudly jo Ansiuly - UOREZIUERID LDJeasdy  wnipaw / suoydoBuy epuedn
{san) weefes 53 Jeq
Jo Ausianiun (¥ns)
almnaidy jo ANsIaalUn auloyog uoleanp3 1aYsiH Jo Asiiy JlWwepeny
HOIYL IULWIUOIIALT PUB WISLNO] 'S33IN0sSay [EINIEN JO AMSIUA
[Yd1 (uoisiag
Sunyely pue SulULE|d ‘UBISIAI] BlUBZUE| 'SaAlleladoo))
Y2034 PUB AINYNaUEY) avq pue juatude[aaaq FooisaAl] ‘umnoLByY jo ANSiUI  UOIIEZIUBSIQ) UDIeassy 381e| j aucydojBuy gluezUg]
(438D
'SO4 "IN $1UI0 WAL YO Ndi/uoneonpy o Asitin JIpeaY
STHIYN 'THdYN W) $32IN053Y |BINJeN pue aINNaLBY Jo ANsiUty  uonezIuegio) Yaleasay 28ie| jauoudoBuy  ngy-euRBIN
uonnInsu| Aouade Buisiazadng juaucdwo)  SYWYN 24l Jo 2ZIS Anunod
SUYN j punoJdydeq  Apnjys ase)
[ean3[ny

(o]
0



Appendix 2. Result Tables

Table Al. Human and Financial Resources of NARS Componenis of Case Study Countries

(1993-95)
Case study NARS Number of FTE Funds in US$ million
country component researchers (%) (%)
Benin Research Organization 52 {63%) 3.34 (95%)
Academic 31 {37%) : 0.16 (5%}
Burkina Faso Research Organization 124 {83%) 6.10 (100%)
Academic 26 (17%) 0.02 (0%)
Cameroon® Research Organization 293 {82%) n.a.
Academic 65 (18%) n.a.
Céte d'Ivoire Research Organization I IT (80%) 3.03 (89%)
Academic 29 (20%) 0.36 (11%)
Nigeria-ABL Research Qrganization 70 (55%) 1.54 (93%)
Academic 56 (44%) 0.12 (7%)
Tanzania® Research Organization 433 (84%) IO 2 (84%)
Academic 80 (16%) 0 (16%)
Uganda Research Organization 118 (65%) 9.47 (93%)
Academic 65 (35%) 0.72 (7%)
Zimbabwe Research Organization 61 (52%) 8.94 (92%)
Academic 56 (48%} 0.17 (8%)

Source: Michelsen (1957} and ISNAR (2003) (AST! dataset for Tanzania and Camercon).
Notes: a. Data from 1990. b. Data related to 1996; financial resources are in PPP3 in 1993; n.a. = not available.
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Appendix 2. Result Tables
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ISNAR Research Report 26

Table A6. Mean Programmatic and Managerial Performance Predictors at NAROs and
Universities in SSA (Average number of outputs per researcher with MSc or PhD degree)

Technology Degree of Research
orientation  self-initiative  Incentives PME priorities
Burkinz Faso NARO 73.1 29.5 89.5 0.0 100.0
University 56.1 75.6 100.0 58.8 21.6
t-vailue/p-vaiue -1.8%* 5.0* 1.7* 0.0* 0.0*
Cote d'lvoire NAROC 78.4 28.2 100.0 7.7 100.0
University 57.0 54.9 65.8 34.2 0.0
t-value/p-value -2.5% 2.8* 0.0* 0.0% 0.0*
Uganda NARC 72.4 53.7 95.4 100.0 100.0
University 52.6 71.2 100.G 160.0 0.0
t-value/p-value -2.5* 2.2* 7.9%*  100.0 0.0%
Zimbabwe NARO 64.4 42.8 40.2 98.9 54.0
University 52.1 52.4 100.0 100.0 0.0
t-value/p-value -2 0.9** 0.0* 59.2 0.0*
All countries NARO 72.5 38.7 82.1 66.6 89.7
University 54.2 66.1 93.1 74.4 5.9
t-value/p-value 4.2% -6.0*% 0.00* 0.06 0.00*

* Average performance predictor at NAROC and Universities in countries is significantly different at a probability of 5% (** 10%).
n.a. = not available.

Table A7. Mean Programmatic and Managerial Performance Predictors in Anglophone and
Francophone Universities (Average number of outputs per researcher with MSc or PhD degree)

Technology Degree of Research
orientation  self-initiative  Incentives PME priorities

Anglophone Universities 52.5 65.5 100.0 160.0 0.0
Francophone Universities 56.5 66.9 85.4 483 12.4
t-value/p-value 0.5 0.2 0.0* 0.0* 0.0*

* Bverage performance predictor in Anglophone and Francophone universities is significantly different at a probability of 5%.
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Appendix 2. Result Tables

Table A8. Mean Research Output at NAROs and Universities in $SA (Average number of
outputs per researcher with MSc or PhD degree)
Conferences
Publications attended
(of which (of which  Outputs for Meetings  Theses
international)  international) extension with users supervised
Benin NARO 6.8 (0.6) 8.9 (4.3) 2.0 n.a. rn.a.
University 3.8(0.9) 4.1 (1.7) 0.6 n.a. n.a.
t-value -1.9(0.79)  -2.7* (-3.2*%) -2.6*
Burkina Faso NARO 4.8 (0.9) 8.4 (3.4) L7 23.1 0.8
University 6.8 (2.7) 5.9 (3.0) 0.4 33 9.9
t-value 2.0% (4.5%) -1.7 (-0.5) -2.8* -3.0* 6.2*
Cameroon NARO 4.0 (3.1} n.a. {n.a.) n.a. n.a. 2.0
University 2.7(2.3) n.a. (n.a.) n.a. n.a. 34
t-value -0.9 (-0.6) 1.0
Cote d’lvoire NARO 9.7(2.4) 7.0(3.1) 1.9 1.7 L3
University 3.7(11} 5.4(1.8) 03 2.5 3.8
t-value -3.5% (=2.4%) -1.3 (-2.3%) -3.0% -2.8*% 3.5%
Nigeria NARO 1.6 {2.1} 8.7(1.2) 38 n.a. n.a.
University 9.3(2.9) 7.70(1.8) 36 n.a. n.a.
t-value -1.2 {1.3) -0.6 (0.8) -0.1
Tanzaniz NARO 2.7{0.6) n.a. (0.7) n.a. n.a. 0.3
University 3.5(1.0) n.a. (0.7) n.a. n.a. 1.0
t-value 0.8 (1.2) (0.0) 2.3"
Uganda NARO 5.7 (1.D) 73 (3.0) 1.3 14.1 0.2
University 8.4 (2.4) 123 (4.1) 15 26.3 2.0
t-value 2.2* (2.8%) 4.0 (1.9) 0.4 3.0% 4.6%
Zimbabwe NARC 9.4 (2.3) 9.4 (3.5) 2.0 28.9 0.3
University 1.7 (3.9) 4.6 {4.2) 4.0 423 1.0
t-value 1.1 (1.9) -2.6* (0.8) .7 1.0 2.6%
All countries NARQ T4 (1.7) 8.1(2.9) 20 18.9 0.8
University 6.6 (2.1) 7.0{2.6) 1.5 17.9 3.9
t-value 1.28 (-1.91) 1.90 (1.00) 1.47 0.27 -7.8%

* Bverage research output in these countries is significantly different at a probability of 5%.

n.a. = not avaifable.

Table A9.

number of ouiputs per researcher with MSc or PhD degree)

Mean Research Output in Anglophone and Francophone Universities (Zverage

Publications
(of which
international )

Conferences
attended
{of which

international)

Outputs for Meetings
extension with users supervised

Theses

Anglophone University 8.6 (2.6) 9.2 (3.0) 2.7 315 1.5
Francophone University 4.6 (1.6) 5.0 (2.2) 0.5 3.0 6.9
t-value —-4.8* (=3.0%) -4.7* (-1.9%%) -3.9% -4,7* 4.9%

* Average research output in Anglophone and Francophone universities is significantly different at a probability of 5% {**10%).
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