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For more than a decade, formal agricultural education and
training (AET) has been largely abandoned by governments
and donors in Africa. This might seem surprising in view of
the agricultural sector’s sizable contributions to GDP, employ-
ment, and exports in Sub-Saharan Africa. Multiple factors
have combined to bring AET into its present orphaned state.
Among them are: a belief that the battle for food supply had
been won with the Green Revolution of the 1980s; doubts
regarding the efficacy of publicly provided technical and vo-
cational education and training (of which AET is a part) con-
tained in the World Bank’s 1991 policy paper on this topic; the
growing concentration of donor and government effort on the
universal provision of basic education; and the high priority
placed on poverty reduction contained in the Millennium
Development Goals.

But the “lean years” for agriculture in Africa may now be a
thing of the past. Several recent international initiatives have
brought both agriculture and technically focused education
back into the work plans and budgets of African governments
and development assistance agencies alike. First, the African
Union and the New Partnership for African Development is-
sued on behalf of African governments its Comprehensive Africa
Agriculture Development Program in 2002 that proposed strate-
gies to boost agricultural output on the continent by 6 per-
cent a year over the next 20 years. Second, the international
Commission for Africa, chaired by then British Prime Minister
Tony Blair, argued in March 2005 for greater attention to boost-
ing economic growth in Africa and recommended higher in-
vestments in human resource capacities linked to agriculture,
science and technology, and tertiary education. Shortly there-
after, participants at the G-8 meeting convened in Gleneagles,
Scotland affirmed this report and committed their governments
to provide significant additional funding in support of its objec-
tives. Third, the World Bank reinforced these two initiatives in
its multisectoral Africa Action Plan of August 2005, which sees
agriculture as the driver of regional economic growth and pur-
sues this end through selected outcome-based actions. Then, in
June 2006, the African Union delivered a Framework for African
Agricultural Productivity that outlined a common implementa-
tion plan for governments and donors alike.

Foreword
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The Bank’s Africa Action Plan quickly generated
results, as World Bank investments in Africa’s agri-
cultural sector doubled in 2006 and remained
strong in 2007. Other donors have responded simi-
larly. Notably, African governments have commit-
ted themselves to investing 10 percent of GDP into
their agricultural sectors by 2010. Human resource
development features prominently in all of these
initiatives, with agricultural education and training
a potential beneficiary from this. Yet following so
many years of neglect, priorities for interventions
in the AET subsector are not at all clear. Thus, the
Bank’s Human Development Department for
Africa initiated a major research undertaking in
2005 designed to address the question of what
should be done for agricultural education and how
to do it. The findings of this effort are contained in
this report.

Agricultural education is a multisectoral issue
that does not fall neatly into either the education or

the agricultural sector. As a result, it may often “fall
through the cracks” between the mainline sector
programs. Multisector teams and cross-sector col-
laboration are therefore necessary to ensure bal-
anced attention to both the human development
and agricultural knowledge aspects of AET. This is
the approach that characterized this study, and we
would like to recognize the collegial interaction
and the institutional cooperation that have pro-
duced this joint publication.

Jee-Peng Tan
Education Adviser

Human Development Department
Africa Region

Eija Pehu
Agricultural Adviser

Agriculture and Rural Development Department
Sustainable Development Network
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THE CONTEXT FOR AGRICULTURAL
EDUCATION AND TRAINING IN AFRICA
Until it learns to grow its agriculture, Africa is unlikely to register sig-
nificant developmental advances. Recognizing this reality, African
governments adopted in 2002 a Comprehensive Africa Agriculture
Development Program under the auspices of their New Partnership for
African Development (NEPAD). This Program states that larger in-
vestments in agricultural research, extension, and education systems
are required to achieve the targeted increase in agricultural output of
6 percent a year over the next 20 years. In 2006 NEPAD issued a
Framework for African Agricultural Productivity (FAAP) as a guideline
to member states for attaining this production goal. These and other
recent continental initiatives frequently recognize the general impor-
tance of agricultural education and training (AET), but they offer lit-
tle specificity on what should be done or how to do it. The analysis
contained in this report aims to fill this void.

To this end, the World Bank initiated a series of studies on AET
in 2005. These comprised six thematic studies that in turn drew
on analyses of 15 country cases, a survey of donor financing trends,
an operational review of Bank investments, a survey of the literature,
an annotated bibliography, and consultations with stakeholders and
donors. The purpose of this report is to synthesize the findings of this
research and propose a set of strategic measures for strengthening the
contribution of AET to agricultural productivity in Sub-Saharan
Africa. The target audiences are African practitioners and policymak-
ers concerned with boosting food supply and agricultural output,
donor representatives, and World Bank staff. This report presents a
case for increased investment in AET, analyzes issues in the subsec-
tor, and outlines possible options for policies and interventions to
build skills and capacities appropriate for the changing circumstances
of African agriculture in the 21st century.

Lessons emerging from recent agricultural reform experiences
demonstrate that a more nuanced understanding is needed of AET’s
role in promoting innovation, productivity gains, and growth in agri-
culture. Insight is specifically needed about how to bring AET into
closer, more productive relationships with other actors in the agricul-
tural sector and wider economy, thereby sharing in the comparative
advantages of different actors and institutions to reduce transaction
costs, achieve economies of scale, exploit complementarities, and

Executive 
Summary
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realize synergies in innovation. An analytical ap-
proach guided by an agricultural innovation sys-
tems (AIS) framework has therefore been adopted
here in the belief that it contributes fresh perspec-
tives to addressing this need.

In essence, an agricultural innovation system is
a blending of institutional capacities, coordination
mechanisms, communication networks, and policy
incentives that fosters innovation-led gains in agri-
cultural productivity. It emphasizes the need to
understand key actors and their roles, their behav-
iors and practices, and the institutional context
within which they interact, all of which are key
conceptual elements in innovation systems analy-
sis (World Bank 2006a).1 This in turn points to is-
sues of institutional structures of governance and
management (for greater flexibility and respon-
siveness), criteria and incentives for professional
performance (for improved productivity), access
to information and inter-institutional communica-
tion networks (for enhanced competitiveness). All
of these issues are relevant to African education
and training institutions.

AGRICULTURAL EDUCATION
IS VITAL FOR AFRICAN
DEVELOPMENT
Agriculture continues to be Sub-Saharan Africa’s
dominant economic activity, accounting for 40 per-
cent of GDP, 15 percent of exports, and 60 to
80 percent of employment. Higher agricultural
productivity is a precondition for growth and
development in most African countries, and in-
creasing yields is the key to raising incomes in rural
areas. Farmers and commercial producers may
benefit especially if they can diversify their produc-
tion into higher-value, but knowledge-demanding,
specialized crops. Strong agricultural education
and training systems are necessary to underpin
such productivity gains. AET directly raises agri-
cultural productivity by developing producer
capacities and indirectly increases agricultural pro-
ductivity by generating human capital for support
services. Investments in AET clearly enable re-
search, extension, and commercial agriculture to
generate higher payoffs. As stated by NEPAD, “The
quality of tertiary agricultural education is critical
because it determines the expertise and competen-
cies of scientists, professionals, technicians, teach-
ers, and civil service and business leaders in all

aspects of agriculture and related industries.”
Higher agricultural education also contributes di-
rectly to research and advisory services. Finally, the
case for improving AET systems is compelling in
view of their seminal role in agricultural develop-
ment elsewhere in the world. AET development
was an integral part of strategies of countries that
grew agriculture successfully such as Brazil, India,
and Malaysia.

AFRICAN AGRICULTURAL
EDUCATION AND TRAINING
IN PERSPECTIVE 
Post-secondary AET was established in Africa as
far back as 1924. An essentially bifurcated system
of agricultural education emerged from the colo-
nial period, in which post-primary vocational edu-
cation was targeted at the sons of traditional
farmers, and post-secondary agricultural educa-
tion was designed to lead the sons of the middle
class into public employment. This dual legacy, and
the separate expectations associated with each
branch of it, has hindered the development of agri-
cultural education in Africa up to the present.

Extensive institutional infrastructure for agricul-
tural education and training has been put in place
since the 1960s. Africa now has roughly 200 public
universities (compared with 20 in 1960) and about
a hundred of them teach agriculture and natural re-
sources management. In addition, private universi-
ties are beginning to complement these capacities
with their own offerings.

The initial institution-building achievements of
the 1970s and 1980s have given way to neglect since
the 1990s. Donor assistance to African agriculture
has declined sharply and, within that total, support
for agricultural education and training in Africa
has largely disappeared. Assistance for formal AET
declined to just 0.7 percent of agricultural sector aid
between 2000 and 2004. Government funding has
tended to follow donor priorities. The ultimate cost
of the government and donor pullback from AET
has been to distance African professionals from
knowledge networks, global information resources,
and the cutting edge of technology transfer. This has
left a severely depleted human resource pool in
African agriculture.

However, underfinancing of Africa’s agricul-
ture sector appears poised to change. Recent signs
may signal an encouraging turnaround in donor

xiv Cultivating Knowledge and Skills to Grow African Agriculture
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assistance to agriculture and to agriculture train-
ing, including the Commission for Africa Report,
Our Common Interest, several donor initiatives
focusing on skills development for agriculture, the
2003 Maputo Declaration by NEPAD, and the
Framework for African Agricultural Productivity
issued by NEPAD and the African Union in 2006.
If additional investment in agriculture education
and training materializes, the key question is How
should these additional funds be used?

CONSTRAINTS ON BUILDING
AET CAPACITY 
AET supply is often out of synch with labor market
demands in terms of knowledge and practical com-
petencies, especially agribusiness, basic manage-
ment, and problem solving. AET is not realizing its
potential contribution to agricultural development
because of poor linkages with research and isola-
tion from knowledge sources. External problems,
such as fragmented organizational responsibilities
for AET, and internal problems in terms of under-
funding, unattractive working conditions, and con-
sequent staff depletion contribute to AET
underachievement.

More specifically, (1) AET enrollment profiles are
distorted and declining. Africa’s technical education
enrollment pyramid falls short at the upper levels,
especially postgraduate enrollments. Enrollment
patterns are distorted by gender, with females
receiving far fewer opportunities than indicated by
their important role in agricultural production.
Student interest in AET is waning, in large meas-
ure because it was directed almost exclusively to
government employment that is now dwindling.
Agriculture enrollments show declining shares at
all post-secondary levels. (2) AET institutions tend to
be isolated and fragmented. AET systems lack strategic
alignment to national development priorities. AET
systems suffer from weak linkages with stakehold-
ers, employers, and the productive sector and there-
fore make less than their expected contribution to
national agricultural innovation systems. They are
also poorly connected to international sources of
knowledge. Their isolation often results from over-
centralized or divided administration. (3) AET cur-
ricula tend to be obsolete and disassociated from the
economy. Curricula are often outdated and focus
narrowly on farm production rather than encom-
passing markets, agribusiness, and processing.

(4) Numerous countries face crises in AET staffing. Staff
shortages are common due to brain drain, a rising
tide of retirements, and the attrition of HIV/AIDS.
High levels of staff turnover due to unattractive
working conditions can be a serious issue. Rapid en-
rollment expansion and the consequent need to hire
many junior staff have left staff qualifications weak
at many AET institutions. (5) Teaching methods and
facilities are often inadequate. Teaching methods are
overwhelmingly traditional in their heavy use of
classroom lectures. Practical instruction receives
insufficient emphasis, and students have little
opportunity to develop technical competencies,
problem-solving experience, or communication and
organizational skills. Learning infrastructure is
widely deficient due to insufficient budgets and
overdependence on public financing.

African universities ultimately will be responsi-
ble for replenishing the stock of human capital in
their research and extension services, and for pro-
viding them with the broader set of skills necessary
to grow agriculture in the 21st century. However,
they are ill-prepared at present to train the conti-
nent’s next generation of agricultural scientists,
professionals, and technicians. As stated by
NEPAD in the Framework for African Agricultural
Productivity: “. . . Urgent action must be taken to re-
store the quality of graduate and postgraduate
agricultural education in Africa.”

WHAT GUIDANCE CAN GLOBAL
EXPERIENCE PROVIDE? 
Global experience shows it is possible to build pro-
ductive and financially sustainable AET and re-
search systems. Developing countries such as
India, Malaysia, Brazil, Chile, and the Philippines
have achieved notable successes in establishing
productive AET systems. A review of these and
other experiences points to the importance of six
factors: (1) Mobilizing and sustaining political sup-
port for AET investments is simultaneously the
most important and most difficult issue to address
in designing and financing a system of agricultural
development institutions. (2) Public investment in
capacity building has been essential for creating the
scientific leadership necessary to implement each
country’s strategy for agricultural development.
(3) Building a system of core AET institutions is
a process of capacity accumulation that takes
sustained commitment over multiple generations

Executive Summary xv
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to produce returns. (4) The administrative separa-
tion of research and higher education in many
African countries cripples the development of na-
tional agricultural innovation systems. (5) Massive
campaigns to develop human capital have worked
in other countries. (6) Finally, incentives are neces-
sary to retain staff once they are developed.

PRIORITIES FOR MODERNIZING
AGRICULTURAL EDUCATION 
Seven priorities are proposed for those who seek to
modernize agricultural education in Africa. First,
political will must be generated in support of agri-
cultural development by educating the public
about its role in economic growth and poverty re-
duction, creating capacities for lobbying, joining
forces with other stakeholders, and sustaining
these efforts over two or three decades. Second, AET
institutions should be integrated into the national
agricultural innovation system by establishing bet-
ter institutional and market linkages. Associated
AET reforms ought to be grounded in an analysis
of agricultural priorities and market requirements,
and to recognize that changes in organization and
management can provide opportunities and incen-
tives for productive external linkages. Access to
international knowledge sources is becoming in-
creasingly easy, but it often requires external assis-
tance. Third, it is desirable to assess and rebalance
AET enrollment profiles away from secondary
level vocational training and towards diploma, de-
gree, and postgraduate levels. Fourth, curricula and
pedagogy should be modernized by emphasizing
analytical skills, problem solving, agribusiness
processes, post-harvest technologies, and “soft”
but essential skills such as communication and
teamwork. Student interest in agriculture could be
sparked by recasting programs in more modern
and appealing terms, such as applied sciences and
technology, and by educating the public on the full
range of agricultural career possibilities. Fifth, it is
essential to replenish human capital by strengthen-
ing and expanding national MSc programs, laying
the foundation for PhD programs, and tackling the
conundrum of incentives for staff retention. Sixth,
finances must be managed proactively by making
more efficient use of existing resources, mobilizing
nonpublic resources, and persuading donors to fi-
nance operating costs. Seventh, much better gender
balance must be achieved among AET graduates.

APPROACHES VARY BY AET LEVEL
What can be done at the various levels to build
momentum in the face of existing constraints?
Different strategies will need to be pursued at each
level of agricultural education and training.

In secondary-level AET, efforts might best focus
on preventing premature specialization, especially
in lower secondary education, where a solid basic
education remains the most important goal. Upper
secondary technical programs are most effective
when they emphasize the acquisition of specific
competencies for properly selected trainees, and
least effective when they serve as an alternative
pathway to university admission. Greater flexibil-
ity in the length of courses would also enable
secondary-level AET to meet the training needs of
a wider range of potential students.

In tertiary-level AET, reforms in curricula and
teaching methods are likely to be the most immedi-
ately useful undertakings. In the medium term,
modification of institutional governance structures
so as to introduce greater institutional flexibility
and increased responsiveness to stakeholders
would be a valuable complement. At the system
level, a review—and if necessary, a rebalancing—of
agriculture enrollments among degree, diploma,
and certificate levels could ensure that adequate
numbers of competent higher-level technicians
are available to meet the increasingly complex de-
mands of the labor market. Clearly, conscious ef-
forts to recruit more women students are needed in
order to maintain quality within the technical and
professional skills pool while ensuring that it pos-
sesses the capacity necessary to work with the large
numbers of female farmers and traders found in
the agricultural sector. Finally, harnessing the po-
tential for agricultural distance education and on-
line provision of technical training will enable
lifelong learning to emerge as a way of maintaining
workforce competitiveness.

At the postgraduate level, circumstances call for
MSc degree programs within Africa to be strength-
ened in quality and expanded in numbers, enroll-
ments, and gender balance. This is becoming
urgent in order to address local staffing shortages
and give impetus to local research. Collaborative
regional MSc programs offer cost-effective ways to
build professional capacities in a range of impor-
tant specialized areas but are only likely to develop
through sustained financial commitments by
donor consortia. Looking ahead, aggressive efforts
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in staff development at the PhD level will be neces-
sary to lay the foundation for an expanded number
of local PhD programs. In doing so, it should be
recognized that training outside the region will
continue to be needed because of limited regional
capacities in doctoral-level training, especially in
new scientific areas. Different modes, such as sand-
wich training or use of third-country universities,
could help to keep costs in check and minimize
brain drain.

THE TIME TO ACT IS NOW 
Agricultural education and training (AET) is a
vital, but much-neglected, component of agricul-
tural development in Africa. Continuing neglect of
AET risks limiting agricultural recovery and re-
stricting the possibilities for economic growth and
poverty reduction. Consequently, countries in Sub-
Saharan Africa are encouraged to address the
shortcomings of current approaches to human cap-
ital formation in agriculture by training a new gen-
eration of agricultural professionals with different
skill sets. This goal is not amenable to a quick fix.
Long-term, patient support over 20 years or more
will be needed from government, AET institutions,
and development partners in order to attain this
objective.

In the short term, representative actors of the na-
tional agricultural innovation system (i.e., govern-
ment officials from agricultural research and
extension, science and technology, and export pro-
motion; private sector entrepreneurs; NGO rural
advisory staff; AET institutional leaders; farmers’
organizations) might usefully be convened for a
collective exercise in national priority setting. As a
basis for discussion, the following six short-term
measures are proposed for consideration: (1) Create
networks and associations that can champion the
cause of agriculture, and learn lobbying techniques
to generate supportive political will; (2) Modernize
curricula and teaching methods at the tertiary
level, along with the necessary teaching inputs; (3)
Improve institutional linkages (e.g., strategic part-
nerships, professional networks, collaboration in-
centives) and knowledge access (e.g., TEEAL,
AGORA, computers); (4) Persuade development
partners to fund essential operational and equip-
ment maintenance costs; (5) Conduct labor market
studies and establish a labor market monitoring
capacity; and (6) Work to make the agricultural
professions attractive employment and career

options, while recruiting many more women into
this field.

In the long term, beneficial actions would in-
clude: (1) Rebalancing AET enrollments away from
secondary AET programs in favor of tertiary-level
diploma, degree, and postgraduate programs;
(2) Strengthening and expanding a selected num-
ber of MSc programs in areas of strategic impor-
tance to the nation, including associated staff
development, so that all major MSc programs for
agriculture are available in Sub-Saharan Africa
within 10 years; (3) Broadening the foundation for
regional PhD programs by launching a major pro-
gram of postgraduate fellowships to train 1,000
PhDs, initially abroad and eventually at home,
over the next 15 years.

National political leaders could usefully consider
the following actions to strengthen capacities for
skills development in support of agricultural
growth: (1) A renewed and sustained political
commitment by African governments to building
human capital in agriculture; (2) Devolving greater
authority to AET institutions while strengthening
the relevance of their programs by increasing
stakeholder participation in institutional gover-
nance; (3) Avoiding proliferation, or atomization,
of AET institutions and programs, which dilutes
resources and drives down quality. To that end,
AET institutions might be integrated beneficially
under a single governmental authority, which
could allocate public financing to institutions on
the basis of their strategic goals and performance
in achieving them rather than by following histor-
ical precedent or principles of equitable sharing;
(4) Increased female enrollment in AET institutions
could be attained through enrollment quotas, ear-
marked scholarships, professional mentoring, and
appropriate facilities to accommodate women;
(5) The attractiveness of agricultural careers could
be boosted by advocating their importance for na-
tional development to the general public, by creat-
ing new career paths that open up a wider range of
employment opportunities, and by stimulating
student and parental interest in agriculture as a
profession; (6) Governmental incentives and re-
wards for AET staff, together with diverse staff re-
tention measures such as merit pay, transparent
promotion procedures, and administrative stream-
lining, could be employed to attract better-quality
students and facilitate their recruitment as future
staff; (7) A portion of public agricultural research
might productively be outsourced to tertiary AET
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institutions, preferably through the mechanism of
competitive research grants.

AET system and institutional managers could pro-
ductively give thought to: (1) Creating fora among
stakeholders for building institutional linkages,
fostering information networks, and setting priori-
ties in AET vis-à-vis agriculture development
plans; (2) Improving student selection procedures
so that only those with a personal interest in agri-
culture are admitted to tertiary-level studies;
(3) Consulting stakeholders, particularly private
sector employers, on program definition and con-
ducting periodic employer surveys and tracer stud-
ies to assess the effectiveness of AET programs;
(4) Linking curricula to the market for graduates, in
part by focusing on growth areas and niches in
commercial agriculture; (5) Introducing, where
possible, interdisciplinary programs at the under-
graduate level, e.g., natural resource management.
Training must be practical, require contact between
students and a range of producers, and focus on
solving actual production problems; (6) Budgeting
for and providing periodic professional updating
of staff; (7) Creating a conducive professional envi-
ronment for retaining staff, including the definition
of clear career ladders and streamlining adminis-
trative procedures to reduce inefficient use of staff
time; (8) Mobilizing additional resources and using
them for upgrading staff conditions and teaching
and research.

Development partners could help to build on the
numerous positive experiences that have been gen-
erated in AET by assisting in their replication
across the continent. The resources of African
countries alone are unlikely to be adequate for
this task. Thus, development partners are encour-
aged to make long-term financing commitments
to help interested governments replenish their

human capital and strengthen the performance of
their agriculture innovation systems. Development
partner actions are recommended in seven priority
areas: (1) The most immediate task is to rebuild the
human capital base in agriculture—to increase the
quality and number of high-level agricultural pro-
fessionals by means of postgraduate fellowships in
order to attain the goal of 1,000 new PhDs in agri-
culture within the next 15 years. This must be pre-
ceded by assessment of current supply capacity
and the preparation of a feasibility study and
detailed plan with interested governments and
donors; (2) Support donor consortia for, say, a
dozen specialized collaborative regional PhD pro-
grams; (3) Fund the operating and equipment
maintenance costs that are essential for retaining
skilled academic staff and enabling them to teach
and conduct research productively; (4) Ensure
gender rebalancing within the above staff develop-
ment programs, and establish female scholarship
programs at the secondary and undergraduate lev-
els to attract more women into agricultural sci-
ences; (5) Expand access to international sources of
information by funding electronic innovations
(e.g., TEEAL, AGORA, etc.) at key AET institu-
tions, and by financing the facilities and equipment
necessary for increased bandwidth and improved
computer facilities and networks; (6) Finance com-
petitive grant funds for tertiary institutions to un-
dertake peer-reviewed research. A competitive
fund for institutional development could also stim-
ulate initiatives based on strategic plans generated
by AET institutions and faculties; (7) Finance ex-
perimentation and capacity building in new modes
of delivering agricultural education and training
that make use of information and communication
technologies, including online degrees and various
types of distance learning.
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1

INTRODUCTION
To enable their agriculture to grow, developing nations now face the
need to produce the additional knowledge and new skills. Human
capital development through agricultural education and training
(AET) is an essential component of all agricultural development
strategies. When substantial changes take place in the context for
agricultural development—such as are now occurring in Sub-
Saharan Africa (SSA)—the agricultural education and training sys-
tem must be adjusted accordingly. In a number of African countries,
such adjustments are already underway.

What changes are prompting these adjustments? First, markets,
rather than production, increasingly drive development. Second,
knowledge, information, and technology are generated, dissemi-
nated, and applied more and more through the private sector; con-
sequently, public research and extension programs no longer hold a
monopoly on this process. Third, growth in information and com-
munication technologies has greatly eased the process of accessing
and applying agricultural knowledge developed in other continents,
and in some cases transformed the structure of research and the in-
teractions of research institutions. Fourth, competition and global
markets often determine success or failure in local production as
globalization makes economies more interdependent. As a result,
the environment for the production, marketing, and consumption of
agricultural products is growing more dynamic and unpredictable.
Agricultural development in the 21st century, market-led and
knowledge-intensive, thus places new demands on human capabil-
ities in the agricultural sector. It requires agricultural technicians
and professionals with different types of knowledge, skills, and
mindsets—and educational institutions capable of producing them
(World Bank 2006: xiii, 6).

Two important regional trends shape the larger context for such an
undertaking and reinforce efforts to modernize agricultural educa-
tion in Africa, particularly at the postsecondary level. The first is
the growing attention to, and conceptualization of, “agricultural in-
novation systems.” This is an increasingly popular concept in the
study of how societies generate, exchange, and use knowledge and
information (Lundvall 1985, 1988; Freeman 1987, 1988; Nelson 1988;
Dosi et al. 1988; Edquist 1997). It is believed to add value to previous
conceptualizations of agricultural knowledge and innovation sys-
tems (AKIS) by (1) drawing attention to the totality of actors needed
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Figure 1.1 Conceptualization of a National Agricultural Innovation System

for innovation and growth; (2) consolidating the
role of the private sector and the importance of in-
teractions within a sector; and (3) emphasizing the
outcomes of technology generation and adoption
rather than the strengthening of research systems
and their outputs (World Bank 2006:iv). An agri-
cultural innovation system (AIS) can be defined as
comprising the organizations, enterprises, and in-
dividuals that interact to demand and supply agri-
cultural knowledge and technology, as well as the
institutions and policy incentives that influence
their performance (World Bank 2006:5). The pur-
pose of AIS is to accelerate the movement of ideas,
create marketable products, and promote economic
competitiveness. Figure 1.1 presents a graphic rep-
resentation of an agricultural innovation system.

As shown above, an agricultural innovation sys-
tem framework embeds AET within a larger, more

complex system of diverse agents whose interac-
tions are conditioned by formal and informal so-
cioeconomic institutions. The framework captures
not only the influences of market forces, but also
the impacts of organizational learning and behav-
ioral change, nonmarket institutions, and public
policy processes (e.g., labor, regulatory, science
and technology, environmental, energy, industrial,
trade, intellectual property). An instructive com-
parison of the agricultural innovation system
framework with those of the traditional national
agricultural research system (NARS) and the more
recent agricultural knowledge and information
system (AKIS) is provided in Annex 1.

An important contribution of the innovation
systems framework is that it shifts the analysis
from a conventional model of one-way information
transfers to a more complex, process-based systems

2 Cultivating Knowledge and Skills to Grow African Agriculture

Source: Birner and Spielman 2007.
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The Context for Agricultural Education and Training in Africa 3

approach. This shift is appropriate for the study of
AET given that agricultural development in SSA is
more and more influenced by complex interactions
among public, private, and civil society actors, and
increasingly conditioned by a variety of rapidly
changing institutions (Davis et al. 2007).
Specifically, the AIS approach focuses analytical
and policy attention on the capacity of individuals
and organizations to learn and innovate, on orga-
nizational cultures and behaviors that facilitate (or
impede) this process, and on networks and deal-
ings among innovation agents. These topics will be
revisited in the course of this report.

The second trend is a groundswell of attention to
the relevance and organization of tertiary education
systems on the continent. This is driven by rising
awareness of the role of human capital formation in
enabling national productivity and growth to im-
prove within an increasingly integrated and com-
petitive global economy. This awareness is
generating a more systematic and market-oriented
approach to education sector development, which
recognizes the backward linkages of tertiary edu-
cation to secondary (and primary) education, as
well as its forward linkages to employment, em-
ployers, and the general labor market.

The reform agenda associated with this en-
hanced understanding of tertiary education re-
volves around the visions and mandates for
various types of tertiary institutions, their rele-
vance to national development priorities, greater
stakeholder representation in their institutional
governance, increased autonomy (with account-
ability) in institutional management, changes in
curricula and teaching practices, improvements in
incentive systems for academic staff, alternative fi-
nancing strategies, public-private partnerships,
and the realization of new opportunities arising in
science and technology (New Partnership for African
Development 2006; Juma 2005; InterAcademy 2004;
Idabacha 2003). These themes are interwoven
within the following discussion.

One example of how these two trends may con-
verge is the 2003 Jinja Consensus, which calls for
the creation of a new African agricultural univer-
sity to produce a distinct generation of agricultural
graduates who will become entrepreneurs and
wealth creators rather than cogs in the wheels of ex-
isting public agricultural education, research, and
extension organizations. It calls for tertiary educa-
tion to be grounded in student-centered learning in
which instructors facilitate rather than direct the

learning process and infuse graduates not only
with market-oriented skills, but also with a new
standard of morals, awareness, and ethical behavior
(Idabacha 2003; Wingert 2002).

The two trends outlined above are combining to
create a more receptive environment for modern-
ization within the sphere of African agricultural
education and training than has existed since 1990.
But why is it necessary to modernize agricultural
instruction at this time?

WHY IS AGRICULTURAL
EDUCATION IMPORTANT
FOR AFRICA?2

The idea that agriculture is an engine for economic
growth within agrarian economies is well estab-
lished, relatively unchallenged in the literature,
and once again an important focus of development
activity in Africa (Mellor 1995; Schuh 1997). This
“engine of growth” idea, however, is based on
achieving increased efficiencies in the use of the pri-
mary resources for agriculture (land, labor, and
capital), thereby releasing some of these resources
for use in other sectors (e.g., services, light manu-
facturing, etc.) as well as for increased social in-
vestments (e.g., health and education). These
increased efficiencies depend not only on agricul-
tural public policy and private sector initiatives, but
also on the intellectual capital (the accelerator of
growth and development) within the agricultural
sector that is needed to realize these efficiencies at
all levels (farmers, educators, private entrepre-
neurs, public servants, etc.). Since 60 to 80 percent
of the African population resides in rural areas, a
revitalized agricultural sector would generate rural
employment opportunities and reduce rural
poverty. Based on this framework, we can see the rela-
tionship between economic growth, poverty reduction,
agricultural development, and agricultural education.

Agriculture continues to provide the legs on
which the economies of most African countries
stand. In 2004, the agriculture sector in Sub-
Saharan Africa (excluding South Africa) accounted
for 40 percent of GDP, 15 percent of exports,
and 65 percent of all employment (Beintema and
Stads 2004; FARA/NEPAD 2006). Average annual
growth in agricultural GDP within Africa rose
from 3.3 percent in 1990–2000 to 3.6 percent in
2000–2004, somewhat higher than the averages for
all low-income countries over those same periods.
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In 2000–2004, GDP growth rates for agriculture in
Africa were much higher than those for manufac-
turing and only slightly lower than those from in-
dustry and services. Since economic progress
depends on shifting resources from agriculture to
other productive sectors, the necessity of increasing
productivity in the agricultural sector comes
sharply into focus. Given the relative importance of
the agricultural sector in the economies of most
African countries, addressing economic growth
and development at the national level continues to
require significant attention to rural areas and to
agricultural productivity in order to enable rural
farmers to produce sufficient surplus to grow their
local economies.

At the same time, considerable scope for im-
provement exists in the agricultural sector.
Agricultural labor productivity has increased only
marginally (from a low base) over the past 15 years
(FARA 2006). Per-capita food production in Africa
has declined by 40 percent since 1970—the only re-
gion in the world where this trend has been nega-
tive (Chilonda and Minde 2007; Von Braun 2005:1).
Roughly one-third of the African population—
now more than 200 million persons—has re-
mained malnourished for nearly four decades
(Rosegrant et al., 2001). Clearly, getting agriculture
moving will generate enormous economic and
social dividends for Africa.

It is intuitive to say that “education is a neces-
sary, but not sufficient condition for economic de-
velopment.” This implies that while education is
essential, additional factors are also necessary (em-
ployment opportunities, favorable business cli-
mate, etc.). Other causes may intervene to negate
the benefits of education (conflict, corruption, etc.).
This makes it difficult to provide clear empirical ev-
idence of the relation between increased education
and economic performance or to make compar-
isons between countries. However, recent research
provides stronger justification for this relationship
than had been found previously (OECD 2006b;
Bloom et al. 2006; Carnoy 2006).

A research report from the UNESCO/OECD
World Education Indicators entitled “Financing
Education: Investments and Returns” (2002) com-
pares data for OECD developed countries against
those for a group of 18 lesser developed countries,
using a range of statistical methods to relate years
of schooling to GDP per capita. The report summa-
rizes the results as follows: “There is now robust
evidence that human capital is a key determinant

of economic growth and emerging evidence indi-
cates that it is also associated with a wide range of
non-economic benefits such as health and well-
being” (p. 7). Further, “human capital plays a
stronger role in the [economic] growth process
once the level of human capital reaches a critical
threshold,” such as the attainment of universal pri-
mary education (2002:8). Other factors such as civil
conflict or political instability may reduce the ef-
fectiveness of education; e.g., as occurred in the
Philippines and Zimbabwe. This report also cites
an OECD study from 2000, which “. . . concludes
that the estimated long-term effect on GDP of one
additional year of education in the population aged
15–64 is around 6 percent on average.” 

Analysis in a recently published World Bank
book entitled How Universities Promote Economic
Growth (Yusuf and Nabeshima 2007) looks at more
developed economies, but it makes a key point that
may have a future bearing on Africa. In looking at
natural science and engineering degrees in “late-
comer” countries of East Asia, the authors’ analysis
shows that increases in the output of these degrees
have a strong relationship to GDP per capita.
Because agricultural education is strongly rooted in
the natural sciences and at least a portion of it con-
cerns engineering, this would suggest that a simi-
lar positive economic response to increased tertiary
education in these areas could occur in Africa.

Other relevant research also merits recognition.
Robert Evenson (2004:152), who has conducted
various studies on rates of return to agricultural re-
search, argues that “the conversion of knowledge
to economic growth production is quite location
specific” since it is “affected by natural (soil, climate)
and economic (prices, wages) conditions.” His
studies indicate that higher education programs in
agriculture that create skills relating to science and
technology “have a public externality value much
higher than the private value of these skills in labor
markets.” On this basis, he believes a strong justifi-
cation exists for public investment in the creation of
graduate programs in innovation-related fields of
study in Africa.

Another study with findings relevant for agricul-
tural education in Africa is Bloom, Canning and
Chan (2006). The researchers review existing re-
search that analyzes the effects of higher education
on GDP and conclude that “tertiary education plays
a recognizable role in promoting economic growth.”
They go on to write that “investing in tertiary
education in Africa may accelerate technological
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diffusion, which would decrease knowledge gaps
and help reduce poverty.”

The above evidence demonstrates a strong con-
nection between higher levels of education and
economic development. Considering Africa
against the backdrop of these findings, it is clear
that significant benefits can be derived from im-
proving the overall quality of education in Africa,
increasing enrollments in secondary and tertiary
educational institutions, and strengthening the
areas of science and technology education. Since
most African countries remain agrarian societies
where agriculture contributes significantly to both
economic and social development, the need for re-
newed support to agricultural education and train-
ing is both obvious and necessary. Likewise, it is
evident that improved agricultural performance
will underpin progress towards many of the
Millennium Development Goals.

REGIONAL AND BANK
STRATEGIES
African governments have adopted a Compre-
hensive Africa Agriculture Development Program
(CAADP) under the auspices of their New
Partnership for African Development (NEPAD).
Launched in November 2002, CAADP states
clearly (under its “pillar 4”) that achievement of the
targeted increase in agricultural output by 6 per-
cent a year over the next 20 years will require larger
investments in agricultural research, extension,
and education systems.3 To this end, CAADP em-
phasizes the need to revitalize degree programs in
order to capitalize on the rich academic resources
in African universities (NEPAD 2002:67, 87). To
pursue its CAADP objectives, NEPAD has de-
signed a Framework for African Agricultural
Productivity (FAAP) (NEPAD, 2006) and asked the
Forum for Agricultural Research in Africa (FARA)
to assume the leadership in its implementation.
The FAAP document emphasizes that “the broad
increase in agricultural productivity that is central
to food security, competitiveness, rural growth and
poverty alleviation requires increased investments
in agricultural research, extension and education,
accompanied by institutional reforms to improve
efficiency throughout the technology generation,
dissemination and adoption chain.” A main com-
ponent of the FAAP is Building Africa’s Scientific
and Institutional Capacity (BASIC) in agriculture
and natural resources at the post-secondary level.

Indeed, the strengthening of African capabilities
for natural resource management is acquiring
greater urgency in light of growing environmental
deterioration in some countries, and the increased
resource management challenges associated with
global warming.

The need to invest more in building capacities
for agricultural education and training has been ac-
knowledged in a series of World Bank strategy doc-
uments. The Bank-wide policy on agriculture,
Directions in Development: Agricultural Growth and
the Poor: The World Bank’s Agenda, notes that nu-
merous studies have shown high economic returns
to improving farmers’ information and skills to en-
able more efficient use of technologies. Rapidly
changing market conditions require a major shift in
the content of agricultural education from a pro-
duction to a market orientation. This is especially
critical given the current need to “substitute
growth through increased input use” with “growth
driven by a more knowledge-intensive agricul-
ture” (World Bank 2004b:13–14). The document
highlights several impediments to increased in-
vestment in human capital, including the absence
of AET goals in country agriculture sector devel-
opment strategies. It recommends that the Bank
should “re-engage in agricultural education and
capacity building” (World Bank 2004b:14).

Within the Africa Region, the Bank’s 2000 strat-
egy, Can Africa Claim the 21st Century?, calls for
major investments to accelerate agricultural growth
and rural development, including an expansion of
skills and human capital (World Bank
2000:195–196). The strengthening of agricultural
services, research, and education features promi-
nently in the subsequent 2002 document, From
Action to Impact: The Africa Region’s Rural Strategy,
which proposes a 50 percent net increase in the
number of agricultural scientists (World Bank
2002:38). It also argues for greater attention to
women farmers and advocates new approaches to
extension in order to achieve greater pluralism in
the provision of demand-driven and relevant advi-
sory services to diverse client groups. To this end, it
may be necessary to decentralize resources and re-
sponsibilities to local governments and communi-
ties, outsource extension services to NGOs and
private groups, and improve linkages among farm-
ers, educators, researchers, and extension agents
(World Bank 2002:22). Likewise, the Bank’s 2003
policy statement, Reaching the Rural Poor, under-
scores the importance of agricultural education and
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training for rural economic growth (World Bank
2003:153). Although not always explicit, all of the
above recommendations point to a central role for
post-secondary agricultural education and training.

To provide initial support for the implementa-
tion of NEPAD’s Framework for African Agri-
cultural Productivity, on March 29, 2007 the Bank
approved a USD 45 million investment in agricul-
tural research under a West Africa Agricultural
Productivity Program (WAAPP) for Ghana, Mali,
and Senegal. The WAAPP objective is to generate
and disseminate improved technologies focusing
on roots and tubers in Ghana, rice in Mali, and cere-
als in Senegal. Similar operations for Eastern Africa
and for Southern Africa are scheduled to follow. All
these projects anticipate significant future invest-
ments in post-secondary agricultural education.

The above regional capacity-building initiatives
recognize the general importance of agricultural
education and training, but they offer little speci-
ficity on what should be done or how to do it. The
analysis presented in the following pages aims to
fill this void.

AGRICULTURAL INNOVATION
SYSTEMS AND AET4

Lessons emerging from recent agricultural revital-
ization efforts demonstrate that a more nuanced
understanding is needed of AET’s role in promot-
ing innovation, development, and growth in agri-
culture. Greater insight is specifically needed of
how alternative strategies might bring AET into
closer, more productive relationships with other
actors in the agricultural sector and wider econ-
omy, thereby building on the comparative advan-
tages of different actors and institutions to reduce
transaction costs, achieve economies of scale and
scope, exploit complementarities, and realize syn-
ergies in innovation. An agricultural innovation
systems (AIS) approach seems to meet this need.

In essence, an agricultural innovation system is a
blending of institutional capacities, coordination
mechanisms, communication networks, and policy
incentives that fosters innovationled gains in agri-
cultural productivity. It emphasizes the need to un-
derstand key actors and their roles, their behaviors
and practices, and the institutional context within
which they interact, all of which are key conceptual
elements in innovation systems analysis (World
Bank 2006a).5 This in turn leads to issues of institu-
tional structures of governance and management

(for greater flexibility and responsiveness), criteria
and incentives for professional performance (for im-
proved productivity), access to information and
inter-institutional communication networks (for en-
hanced competitiveness). All these issues are rele-
vant to African education and training institutions.

An innovation systems perspective can help in
understanding how best to reform AET in Africa. It
changes the traditional conception of scientific re-
search, education, and extension in developing-
country agriculture. The traditional conception is
based on what might be called a linear vision of sci-
ence. In this framework, knowledge flows forth
from the classroom to inform basic scientific re-
search and continues outward to strategic, applied,
and adaptive research, followed by technology de-
velopment, dissemination, and, eventually, adop-
tion. This linear framework has oriented the
traditional agricultural extension paradigm in
which the extension agent receives knowledge from
the classroom or research station and imparts it to
the farmer, whose role is that of passive recipient.
This tends to oversimplify the innovation process
and ignore its interactive nature. Often, technologi-
cal developments precede scientific understanding
of the underlying phenomena (for example, the
steam engine and thermodynamics) or occur
through the reorganization of known processes in
the absence of accompanying research (Freeman
and Soete 1997; Nelson and Rosenberg 1993).

An important implication of the innovation sys-
tems approach is that innovations emerge sponta-
neously from the interactions of different agents.
Their emergence does not necessarily depend on
any government action, although these actions
can have great influence on their evolution.
Consequently, an innovation system is larger than
the national research system (NRS), and larger than
the set of public sector organizations charged with
the creation and dissemination of new technolo-
gies.6 In short, innovation can spring from multiple
sources—including agricultural education and
training institutions.

The innovation systems approach offers useful
insights into the role of AET in agricultural sector
development, such as the following:

• Innovations depend on the ability of agents
(e.g., farmers, extensionists, input suppliers)
to learn—on their ability to gather information
and use it creatively in response to market
opportunities or other social needs (Lundvall
1999; OECD 1999).

6 Cultivating Knowledge and Skills to Grow African Agriculture
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• Learning depends on the ability of these
agents to interact and exchange information
and knowledge. Thus, social networks and in-
stitutional linkages can increase the chances
of innovation. These interactions can occur at
any stage in the processes of producing, ex-
changing, or applying knowledge (Fagerberg
2005; Nelson and Rosenberg 1993). 

• Innovation is constrained by complexity.
Complexity in process, product, equipment,
and instrumentation means that individual
agents may not have all the resources they
need to innovate fast enough to remain effec-
tive or competitive (Powell and Grodal 2005;
Rycroft and Kash 1999). 

• Successful innovation systems balance the
search for existing information with the cre-
ation of original information, a balance that
will change according to the strength of the
networks within which agents interact, and
their individual and collective capabilities
(Renzulli 2003; Rycroft and Kash 1999). 

• The economic or social performance of a
country depends on the participation of di-
verse innovative agents that interact to form
an innovation system. Particularly important
to this notion is effective interaction between
a country’s scientific base and its business
community (Powell and Grodal 2005; OECD
1999; Rycroft and Kash 1999; Nelson and
Rosenberg 1993).

• The economic or social performance of a
country also depends on the set of enabling
conditions—market infrastructure, appropri-
ate property rights, and effective governance
in both input and output markets—that foster
the emergence of innovative agents (Powell
and Grodal 2005; Nelson and Rosenberg 1993;
OECD 1999; Rycroft and Kash 1999).  

These insights mean that a successful innovation
system depends on several key elements: the char-
acteristics of the information, the capacity of indi-
viduals and organizations to learn and innovate,
the nature and character of interactions among in-
novation agents, the incentives that encourage such
interactions, and the formal and informal institu-
tions that mediate or regulate these interactions.

To the extent possible, the following analysis is
placed within an agricultural innovation systems
(AIS) framework. In doing so, it is hoped not only
that a contribution may be made to a better under-
standing of the AIS dynamic, but that clearer

insights into the role of agricultural education
institutions within this framework might be
achieved.

At the same time, action on AET cannot be con-
sidered in isolation from the national education
system as a whole. It would be imprudent to ana-
lyze AET issues apart from the larger systems in
which they exist—the education sector more
broadly and the technical-vocational education and
training subsector more specifically. For example,
the quality of AET institutions is often conditioned
by the academic preparation of incoming students
from the systems of basic and general secondary
education. Similarly, many problems in the provi-
sion of education and training for the agricultural
sector derive from those affecting technical educa-
tion and vocational training in general (Atchoarena
and Gasperini 2003:240). Additionally, opportuni-
ties for reform within faculties of agriculture may
depend in part on the extent of university manage-
ment’s openness to stock-taking and strategic plan-
ning. Likewise, the restructuring of staff incentives
in faculties of agriculture is usually dependent
upon reforms in broader university and civil ser-
vice regulations. In short, agricultural education re-
form is more effective when it is accompanied by
tertiary institution reform.

RESEARCH OBJECTIVES, SCOPE,
AND AUDIENCE7

Concerned with the neglect of agricultural educa-
tion and training in Africa and its potentially dam-
aging consequences for long-term human capital
formation in the agricultural sector, the World
Bank initiated a series of studies on agricultural
education and training (AET) in 2004.8 The research
comprised six thematic studies, which in turn drew
on analyses of 15 country cases, a survey of donor
financing trends, an operational survey of Bank in-
vestments, a review of the literature, and an anno-
tated bibliography. In addition, the Bank has
carried out consultations with stakeholders and
several donors. A summary description of the AET
institutions included in the country studies is pro-
vided in Annex 2.

The purpose of this report is to synthesize the
findings of this research and suggest strategic mea-
sures for strengthening the contribution of AET to
agricultural productivity and natural resource
management in Sub-Saharan Africa. The target au-
diences are African practitioners and policymakers
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concerned with boosting food supply and agricul-
tural productivity, donor agency representatives,
and World Bank staff. Specifically, this report pre-
sents a case for increased investment in AET, ana-
lyzes issues in the subsector, and identifies
appropriate policies and interventions for African
ministries of agriculture and education, the World
Bank, and other donor agencies.

The scope of the research is limited to the train-
ing of agricultural researchers, educators, and advi-
sory services personnel in Sub-Saharan Africa
through educational activities conducted only at the
secondary, tertiary, and postgraduate levels of education.
It intentionally excludes other forms of rural educa-
tion and training, such as basic education, informal
farmer training, and farmer-oriented vocational ed-
ucation. This decision was based on the compara-
tively greater attention that has been given in recent
research to analysis of the educational and infor-
mational needs of producers and how best to meet

them (CORAF 1999; Gallagher 2000; Alex et al. 2002;
Atchoarea and Gaspirini 2003; Fauliau 2004).9

Subsequent discussion begins with an inquiry
into the relationship between agricultural educa-
tion and agricultural development. It then recounts
briefly the history of agricultural education and
training in Sub-Saharan Africa and summarizes its
present situation. The principal constraints to the
development of AET capacities are identified and
discussed in Chapter 4. Next, global experience is
reviewed for guidance in addressing these identi-
fied constraints. Chapter 6 highlights action priori-
ties that will modernize the practice and delivery of
agricultural education and training. Guidelines for
intervention at each level of agricultural education
(secondary, tertiary, postgraduate) form the basis
of Chapter 7. A concluding chapter offers elements
for a possible reform program and suggests associ-
ated responsibilities for national politicians, insti-
tutional leaders, and development partners.

8 Cultivating Knowledge and Skills to Grow African Agriculture
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AGRICULTURE DEVELOPMENT IS NECESSARY
FOR OVERALL GROWTH
Agriculture prevails as Africa’s dominant economic activity. It accounts
for about 30–40 percent of GDP in Sub-Saharan Africa, 20–30 per-
cent of exports, and approximately 60–80 percent of employment (see
Annex 3). In most African countries, two-thirds of manufacturing
value added stems from agricultural raw materials. In some smaller
countries, agriculture plays and even more imposing role, represent-
ing 80 percent or more of export earnings.10 These impressive statis-
tics aside, Sub-Saharan Africa, with 27 percent of its people
malnourished (FAO 2004) and 16 of the 18 most undernourished
countries in the world, remains the only region where per-capita food
production continues to worsen year by year (Rockefeller Foundation
2006:2).11 In spite of the presence of this “elephant in the living room,”
agriculture has been largely overlooked by African governments and
donors alike in recent years.

World Bank research affirms the premise that enhancing agricul-
tural productivity is the critical entry point in designing effective
poverty reduction strategies in low-income countries, including
Sub-Saharan Africa (Christiansen et al. 2006:35). Agriculture reduces
poverty throughitsgenerationofbothagriculturalandnon-agricultural
employment. Agricultural growth directly generates demand for rural
labor and creates employment opportunities for the poorest. Growth
in agricultural production also benefits consumers by driving down
food prices, particularly helping the poor. According to the World
Bank, a 10 percent increase in crop yields leads to a 9 percent decrease
in the percentage of people living on less than USD 1 per day.

The Commission for Africa report argues that the continent’s main
productivity increases must come from higher yields, not by expand-
ing arable land. Higher agricultural productivity is a precondition for
growth and development in most African countries, and increasing
yields is the key to raising incomes in rural areas (McCalla 1998:51).
Technology and knowledge both make important contributions to this
process (World Bank 2002:9). Farmers and commercial producers may
benefit if they can diversify their production into higher value, but
knowledge-demanding specialized crops (World Bank/IFPRI
“Agriculture and Achieving the Millennium Development Goals,” as
cited in IFPRI 2007). This is what some call “niche agriculture” and
others are beginning to call the “new agriculture” in Africa.

Agricultural Education
Is Vital for 

African Development

2
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STRONG AGRICULTURAL
EDUCATION AND TRAINING
SYSTEMS UNDERPIN
PRODUCTIVITY INCREASES
The crucial role of agricultural education and train-
ing (AET) in determining the success of efforts to
boost agricultural productivity is widely recognized.
“Agricultural training and education have a direct
impact on agricultural productivity and on the per-
formance of ancillary businesses and trade. They
also stimulate implementation of knowledge-driven
economic growth strategies and poverty reduction”
(FARA/NEPAD 2006:12). AET contributions take
the following four main forms.

1. AET directly raises agricultural
productivity by developing farmer
capacities.

The lack of “know-how” in the Mozambican
farmer, as elsewhere in the continent, limits her
ability to grow and improve. A portrait of the
smallholder highlights a shortage of expertise in
production methods, crop rotation, use of nutri-
ents, post-harvest processing, marketing, dietary
needs and machinery maintenance (USAID
2003b:5–6). According to human capital theory,
education—and by implication AET—influences
agricultural productivity in the following ways:

• The “worker effect” by which more farm out-
put is realized from a given bundle of inputs
through enhanced worker productivity;

• The “allocation effect” by which additional
years of formal education enhance farmers’
ability to choose optimum combinations of
farm inputs and farm outputs;

• The “innovative effect” by which additional
schooling enhances a farmer’s ability to ac-
quire and adapt new technologies, thereby re-
ducing innovation time lags; and

• The “market efficiency effect” by which addi-
tional years of schooling foster the capacity to
exploit new market opportunities. (Idachaba
1997:543; Atchoarena and Gasperini 2003:56).

FAO states that the skills of farmers in man-
agement and production, and of those who pro-
vide services to farmers, can be improved through
investment in schooling programs and agricul-
tural extension programs. Investments to boost
human capital in the farming sector can thus

produce growth in per capita food production
(FAO, SOFA 2000: 3–4).

2. AET indirectly increases agricultural
productivity by generating human capital
for support services.

NEPAD’s Forum for Agricultural Research in
Africa states: “The quality of tertiary agricultural
education is critical because it determines the ex-
pertise and competencies of scientists, profession-
als, technicians, teachers and civil service and
business leaders in all aspects of agriculture and re-
lated industries” (FARA/NEPAD 2006:26). “One
of the clearest lessons of experience is that agricul-
tural and rural development require well-trained
individuals and strong local organizations to carry
out research, provide services to farmers and
traders, and represent their interests” (Staatz and
Eicher 1998:32).

Expenditures for research are regarded as in-
vestments in knowledge capital. Likewise, spend-
ing on AET is an investment in the human capital
that facilitates and enables research (knowledge
production) to take place (Langrock 2006:2,
Beintema et al. 1998:4) An earlier review of national
agricultural research systems stated that “. . . the
quality of agricultural research is only as good as
the quality of the scientific human resource base”
(Byerlee and Alex 1998). Investments in agricul-
tural research have been shown to have high
favorable median internal rates of return (IRRs) of
between 34 and 37 percent. IRRs for agricultural
advisory services are also high, with a median of
27 percent (World Bank 2004a: 58; World Bank 2002:
21; FAO 2000). Strengthening universities in both
research capacity and human resource develop-
ment is integral to strengthening national agricul-
tural research systems (Byerlee and Alex, op. cit.).

Support for AET is further justified by a pro-
jected increase in the demand for agricultural re-
searchers. NEPAD’s target is to increase funding
for agricultural research from an estimated USD
1 billion to USD 2 billion annually over 10 years.
Correspondingly, the number of agricultural scien-
tists would need to increase by a net of 50 percent
(World Bank 2002:8). Based on the IFPRI/ASTI sur-
vey of 2001–2003, which calculated the existence of
8,609 full-time equivalent agricultural researchers
in 26 Anglophone and Francophone countries, at
least 4,300 new agricultural professionals will be
needed. If attrition due to brain drain, AIDS, and

10 Cultivating Knowledge and Skills to Grow African Agriculture
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retirement is taken into account, this estimate could
swell to 8,000. In short, AET is the foundation upon
which the future of good agricultural research and
advisory service programs in Africa must be
erected and staffed.

Apart from formal training, AET institutions can
support the development of career ladders for pub-
lic and private sector agriculturalists by providing
inservice study options to obtain the knowledge
and qualifications necessary for professional ad-
vancement. This can be done through sequenced
short courses on university campuses, distance ed-
ucation, or online learning. Considerable experi-
mentation and program development have taken
place in these areas in recent years (e.g., Sasakawa
Africa Fund for Agricultural Extension; Haromaya
[ex-Alemaya] University in Ethiopia, Methodist
University in Kenya, Africa University in
Zimbabwe, and the University of Development
Studies in Ghana among others). In many cases,
these new approaches may require only a full im-
pact assessment in order to justify the funding in-
creases necessary for scaling up and replication.

Commercial agriculture is a small but vibrant
and expanding sector across the African continent.
Helped by a reduction in government regulation
and an improved functioning of markets, examples
of successful “niche agriculture,” often for export,
are blossoming. As local production systems begin
the transition from traditional food supply to com-
petitive exportation, the demand increases for agri-
culturalists who are capable in the fields of
agribusiness, agricultural economics, farm man-
agement, marketing, rural finance, and others.
These dynamics are creating opportunities for
“graduate farmers” that have not previously ex-
isted. The recent surge of undergraduate and grad-
uate course offerings in these disciplines attests to
this shift in employment demand.

Each aspect of the agricultural innovation sys-
tem is interrelated and complementary, making it
impossible to single out completely the contribu-
tion of each.12 But investments in AET clearly enable
research, extension, and commercial agriculture to
generate higher payoffs.

3. Higher agricultural education can
contribute to research and advisory services.

Agricultural education and training institutions
contribute to productive agricultural innovation
systems in several ways. First, universities can

stimulate innovation. Through academic networks,
institutional linkages, and the provision of Internet
access, universities serve as information bridges
between their societies and repositories of global
knowledge, thereby accelerating the flow of new
ideas to agricultural organizations. In this way,
they play an important role within the information-
sharing networks that join the institutional players
of a country’s agricultural innovation system
(Davis et al. 2007).

Second, tertiary institutions (including poly-
technics) can help to adapt innovations produced
elsewhere in the world to local circumstances.
Agriculture is highly location-specific. Thus, avail-
able technologies applicable to Africa are likely to
require substantial local adaptation and develop-
ment in order to become cost-effective (Pardey et
al. 2006). This requires an intimate knowledge of
local farming systems which must be captured in
the content of agricultural training activities
(Eicher 2006:3). Often such work is undertaken by
university researchers. For example, agricultural-
ists at the University of Zimbabwe produced an ap-
propriate packet of soybean seed, fertilizer and soil
inoculant for small farmers and persuaded local
agro-dealers to market it. The result has been to
raise soybean production in Zimbabwe from 395
MT in 1995 to 12,000 MT in 2004, and to prompt the
Ministry of Agriculture to initiate a nationwide oil
seed program based on the use of this packet
(Mpepereki 2007).

Third, universities have the capacity to generate
new knowledge through research. As seen above,
research produces high rates of return. About half
of the agricultural scientists in developing coun-
tries work in universities13 and devote about a
fourth of their time to research (World Bank 2004a:
78). Universities often can carry out agricultural re-
search and extension at little extra cost by using ex-
isting staff and faculties (e.g., libraries, laboratories,
demonstration farms). Graduate student academic
research has been shown in other countries (e.g.,
Brazil, India, Denmark) to be a low cost way to ex-
pand the pool of available research. Thus, greater
support for postgraduate level AET is an effective
means of increasing research output in Africa
(Eicher 2006:3, 32). African agricultural faculties
also seem to house considerable latent potential for
additional research. For example, African universi-
ties carried out only 19 percent of public agricul-
tural research and development in the year 2000, as
compared with 43 percent in OECD countries in
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1993 and two-thirds in U.S. universities in 2000
(Beintema and Stads 2006, Beintema, et al. 1998). 

4. AET development was a key part of
strategies in countries that grew agriculture
successfully.

Agricultural education and training systems
formed an essential component of the development
of agriculture in a wide range of advanced and
middle income countries. These include Denmark,
Japan, the Netherlands and the United States, as
well as Brazil, India, and Malaysia (Eicher 2006).
Even where it was not initially a factor (e.g., fish
farming in Chile; fish processing in Uganda), agri-
cultural education played a central role in main-
taining competitiveness as these industries
matured (World Bank 2006a).

Reviews of these and other international expe-
riences have emphasized the importance of
cumulative investment in human capital for
agriculture. “New science-based agricultural tech-
nologies have flowed from and were preceded by
many decades of investment in human capital and

related institutional innovation. This has been an
iterative and interactive development process
without a clearly conceived blueprint. . . . Insti-
tutional innovation seems to depend on prior
human capital accumulation, just as technological
innovation does. . . . Both are embodied human
capital. . . . Anyone who does not now appreciate
what the quality of the human agent means to pro-
ductivity growth and development has missed
one of the most important dimensions of the eco-
nomic literature over the last 20 years” (Bonnen
1998:272–274).

In summary, the case for investment in agri-
cultural education and training appears com-
pelling in both theory and practice. “Knowledge
and information are powerful tools in the
processes of change. The strengthening of human
capital and the production of knowledge . . . are
perhaps the most important elements in agricul-
tural development strategies” (Haug 1999:271).
Put succinctly, agriculture leads growth in many
parts of rural Africa, but investments in human
capital and infrastructure lead agriculture (World
Bank 2002:20).

12 Cultivating Knowledge and Skills to Grow African Agriculture
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Agriculture has been practiced in Sub-Saharan Africa for millennia.
It provided a shared basis for community interaction and inspired
both culture and religion. Lessons learned were incorporated into
local wisdom and passed on from one generation to the next through
oral traditions. As a result, indigenous knowledge of agriculture in
Africa has a long, rich, and proven tradition that extensively predates
the colonial era.

THE COLONIAL ERA
During the 20th century, colonial administrations began to shift from
their initially extractive methods into more production-oriented eco-
nomic strategies. With this change, they began to create educational
programs to impart to local populations the technical skills needed to
support the establishment of productive activities. Agriculture was
among the first sectors to benefit from this attention. Initial activities
in agricultural training were limited to short courses for African em-
ployees in colonial administrations who were responsible for the pro-
mulgation of modern production practices, monitoring animal
health, and compliance with colonial regulations. As a demand for
higher skill levels was manifested within the colonial governments,
secondary-level vocational education was established. Gradually
post-secondary courses were created, beginning with the certificate
courses at Makerere College (Uganda) in 1924, which were followed
by diploma courses in 1933 (Obua 2006:5). An important milestone in
Francophone Africa was the establishment in 1967 of the École inter-
États de sciences et médecine vétérinaires in Senegal, which served as a
training center for the region.

As African nations gained independence, many of them adopted
socialist orientations that emphasized state-managed production
through public enterprises. The newly independent governments
thus became heavily engaged in the management of agricultural pro-
duction and marketing. Capacities for the training of agricultural
technicians for public service employment were established under
ministries of agriculture. However, vocational education in agricul-
ture at the secondary level was reserved largely for rural youth who
had been excluded from the educational system. In this way, an es-
sentially bifurcated system of agricultural education emerged, in
which post-primary vocational education was targeted at the sons of
traditional farmers, and post-secondary agricultural education was

African Agricultural
Education and Training

in Perspective
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designed to lead the sons of the middle class into
public employment. This dual legacy, and the sep-
arate expectations associated with each branch of it,
has hindered the development of agricultural edu-
cation in Africa to the present.

POST-INDEPENDENCE
Following the end of the colonial period and the
rise of national independence in the mid-20th cen-
tury, African governments sought to create educa-
tional opportunities for citizens who had generally
been given little access to education. Between the
1960s and 1980s, many new universities with agri-
culture faculties were created in Sub-Saharan
Africa (see Chart 3.1). Development partners, such
as USAID and the Rockefeller Foundation, strongly
supported these efforts to create high-quality edu-
cational programs.

This momentum slowed in the 1980s, when
many African economies entered a period of eco-
nomic stagnation, and the availability of public re-
sources for educational expansion was constrained.
Efforts to restart economic growth on the continent
led to the structural adjustment policies of the 1980s
and 1990s, in which public expenditure was often
curtailed and public employment was cut back in
the effort to eliminate deficit financing. Even as pub-
lic demand for access to higher education was
intensifying, governments often found that they
had created a higher education system temporarily

beyond their financial means to maintain. The solu-
tion was to freeze staff salaries and cut back sharply
on nonsalary expenditures for libraries, research,
laboratory equipment, and facilities maintenance.
Consequently, overall spending on education in
Africa declined from 5 percent of GDP in 1990 to
4.5 percent in 2002. Likewise, higher education
expenditure per student fell from USD 6,300 in 1980
to just USD 1,200 in 2002 (Darvas 2007:32).

Crisis often creates opportunities for significant
reforms that would not be possible under normal
conditions. This has certainly been true for African
higher education. During the 1990s, African univer-
sities learned to carry out strategic planning, worked
to diversify their sources of revenue, pursued net-
working more aggressively, and began to reach out
to communities and the private sector. The explosion
of private universities that started in the late 1990s
has introduced competition, which has sparked in-
novations in academic structures, curricula, and con-
tent. As economic growth returned to much of the
region in the 21st century, a useful foundation of in-
stitutional reform and revitalization is emerging that
provides opportunities on which to build.

AGRICULTURAL EDUCATION
IN AFRICA TODAY
Secondary-level AET. Secondary-level AET tends
to be a minuscule part of technical and vocational
education and training (TVET), which itself

14 Cultivating Knowledge and Skills to Grow African Agriculture

Chart 3.1 Establishment of Universities with Faculties of Agriculture or Veterinary Sciences in SSA by Decade
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represents a small share (perhaps 3–5 percent) of
total secondary enrollment. Moreover, national vo-
cational training systems, themselves small and
ineffective, are almost everywhere focused on
industrial and service occupations, as if skills were
not of critical importance in the agricultural occu-
pations that employ the vast majority of the labor
force (Atchoarena and Gasperini 2003:246).

Tertiary-level AET. Africa now houses roughly
300 universities. Three-quarters of African coun-
tries offer some tertiary-level training in agricul-
tural sciences. At least 96 public universities teach
agriculture and natural resources management. Of
these, 26 are in Nigeria, 10 in South Africa, six in
Sudan, five in Kenya, and three in Ghana. Nineteen
separate faculties of veterinary science exist in 13
countries, five of them in Nigeria alone (Temu et al.
2003:3; Beintema and Stads 2004, Beintema et al.
1998:56). In short, extensive institutional infra-
structure for agricultural education and training
has been put in place.

Postgraduate Level. Postgraduate education is a
newer and less well-established aspect of African
higher education. In The African Experience with
Higher Education (Ajayi et al. 1996), the subject is
barely mentioned until the final pages of the
book—and then largely from a forward-looking
erspective that emphasizes the need for regional
collaboration in postgraduate training. Recently,
however, it has acquired vitality and attracted at-
tention as the labor market demand for postgradu-
ates has begun to heat up, the costs of overseas
postgraduate programs have become prohibitive,
and their content has become less relevant to
Africa. For example, Bunda College of Agriculture
in Malawi now boasts 13 MSc programs and 6 PhD
programs. Regional collaboration in postgraduate
training also seems to have reached the takeoff
point, with various new collaborative programs
underway in Eastern, Southern, and Western
Africa (Fine 2007; Tongoona and Mudhara 2007).

DONOR ASSISTANCE TO
AFRICAN AGRICULTURE
HAS DECLINED SHARPLY
Between 1992 and 2002, per capita development as-
sistance to Africa fell by 22 percent, from USD 36.10
in 1992 to USD 24.50 in 1997 before rebounding
somewhat to USD 28.20 in 2002 (Commission for
Africa 2005:109). Within declining total donor

assistance to Africa, aid to the agriculture sector has
dropped precipitously (Eicher 2006: 6). The share of
total bilateral development assistance awarded to
agriculture is shown in Chart 3.2. Donor support
for agricultural development in Africa reached a
high of USD 1,229 million in 1990, and then de-
clined steadily to a low of USD 454 million in 2001.
World Bank assistance for agriculture in SSA fol-
lowed a similar trend (Chart 3.3), but recovered in
2006 as the Bank’s Africa Action Plan began to
direct more resources toward the agricultural
sector. On balance, however, agriculture received a
diminishing portion of a shrinking development
assistance pie during this period.

Chart 3.3 World Bank Lending for Agriculture
in SSA, 1990–2006
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Multiple factors account for the decline in donor
support for African agriculture. First, Africa’s
growing political constituencies tend to favor the
burgeoning urban areas. Second, the 1980s shift
from project-based to structural adjustment lend-
ing reduced donor interest in specific-sector in-
vestments. Third, a false sense of complacency also
took hold as the Green Revolution appeared to
offer limitless, science-based solutions leading to
an elimination of the food production problem
(Atchoarena and Gasperini 2003:29). Fourth, the
decline in support for agriculture was offset in the
1990s by increased donor financing for basic social
services—education and health—under the banner
of poverty reduction strategies (Eicher 2006:2). 

However, these strategies did not give enough
attention to how these poverty-reducing interven-
tions were to be sustained, or to the potential of
agriculture to contribute toward this sustainability.
A development strategy based solely on expanding
rural social services and food aid is unreliable be-
cause it fails to stimulate agricultural growth and
rural income generation (Eicher 2006:6).

SUPPORT FOR AGRICULTURAL
EDUCATION AND TRAINING IN
AFRICA HAS DISAPPEARED
Donor funding for the agriculture sector encom-
passes a wide range of activities—pest control,
fertilizer distribution, livestock development,
irrigation expansion, introduction of new crops,
post-harvest storage, producers’ associations, farm
credit, etc. Within this range of activities, some donor
funding has also fostered agricultural knowledge
and information systems (AKIS), or the three legs of
the “knowledge triangle,” i.e., agricultural research,
extension, and agricultural education. But invest-
ments in AKIS have clearly been secondary, decreas-
ing over time and averaging less than 10 percent of
total ODA (see Chart 3.4). Moreover, this modest
support for the knowledge triangle has become se-
verely imbalanced. Since 2002, funding for research
has risen sharply, but assistance to extension and
AET remains essentially stagnant (see Chart 3.5).

Development assistance for all types (formal and
nonformal) of agricultural education and training
(AET) has declined over the past 15 years. These in-
vestments in human capital formation averaged just
4.1 percent of development assistance for agriculture
from 1990–1994, but fell to 2.2 percent in 1995–1999
and 2.1 percent from 2000–2004. Assistance for formal

AET was even a smaller percentage of donor fund-
ing for African agriculture. Between 1995 and 1999,
it averaged only 1.6 percent, and then declined to
just 0.7 percent between 2000 and 2004.14 In short,
donor interest in agricultural education and training
in Africa has essentially evaporated.

Donor withdrawal has been especially pro-
nounced in postgraduate training for agriculture.
For example, in 1985 USAID provided scholarships
to 250 Africans for overseas training in agriculture,
but had reduced it to only 8 percent of that number
in 1998—just 20 scholarships (Eicher 1999:47;
InterAcademy Council 2004:171). Sadly, during the

16 Cultivating Knowledge and Skills to Grow African Agriculture

Chart 3.5 ODA to AET, Research and Extension
in SSA, 1990–2004
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African Agricultural Education and Training in Perspective 17

years of donor-funded postgraduate fellowships,
the emphasis was always on the training of indi-
viduals rather than on building local capacities for
postgraduate training.

Smaller OECD countries are now the main
funders of AET in Africa

Most of the financial support for formal AET now
comes from smaller OECD countries. A survey of
donor support for AET conducted for this study
showed that 11 of 18 development assistance orga-
nizations provided only minimal or no support for
AET in Africa (see Annex 4 for details). Six donors
together contributed more than 80 percent of the
modest total of USD 21.5 million in development
assistance approved for formal AET in Africa
between 2000 and 2004. Thus, an average of USD
4.2 million per year supported agricultural educa-
tion in that region during the first five years of this
decade. Of these, the largest single donor was
Belgium, followed by Ireland, Germany, and
Portugal (OECD CRS Database, 2006). Clearly,
AET does not figure on the current agenda of the
major development assistance agencies.

Reasons for the decline in donor support
for AET

Several factors contributed to the decline in donor
support for AET. First, donors had good reason to
believe that the institutional structure for AET had

been put in place, needs had been addressed, and
they could turn their attention to other seemingly
more urgent challenges (Eicher, 1999).15 This view
may be understandable from historical perspective.
The number of universities in SSA increased from
around 20 in 1960 to 160 by 1996 (Beintema 1998 in
Eicher 1999:27). The output of agricultural gradu-
ates quadrupled from the early 1960s to the mid
1980s (World Bank 2004a:78). Multiple types of
agricultural training schools were established, such
as in Senegal in the 1960s (Atchoarena and
Gasperini 2003:261). 

Donor fatigue, the magnitude of the institution-
building task, and perceived low economic rates of
return to expensive higher education also con-
tributed to waning donor interest in tertiary-level
agricultural education (Eicher 2006:3). However,
the main reasons were the rising cost of overseas
postgraduate training, questionable relevance of
the training received, and low returnee rates from
overseas postgraduate training programs. Donors
became concerned with the high percentages of
students who either did not return home after de-
gree completion, or emigrated soon after returning
home. By some estimates, fewer than a third of
those who graduate return to the home country. In
2004, an estimated 40,000 Africans with PhD de-
grees lived outside the continent (El-Khawas 2004
in Tongoona and Mudhara 2007:3). “The percep-
tion of capacity building as a mere exercise of gen-
erating a prescribed stock of human skills at a given

Box 3.1 World Bank Assistance for Agricultural Education Has Been Minimal

Historically, the World Bank invested heavily in agricul-
tural education projects. Between 1964 and 1990, the
Bank financed 41 projects supporting 60 institutions in
25 countries worldwide. However, the 1990s saw a
major change, and a 1998 review of World Bank lending
for the AKIS triangle revealed severe imbalances. Post-
secondary agricultural education received just 2 percent
of the World Bank’s USD 4.8 billion of global investment
from 1987 to 1997, whereas agricultural research and
extension received 98 percent of the total. Bank financ-
ing for agricultural higher education was awarded to just
three African countries during that decade.

A review of 42 Bank agricultural projects in Africa
conducted in 2006 showed much the same pattern.

Agricultural education and training absorbed only
6 percent of Bank assistance for research, extension,
and AET between 1998 and 2006, thus leaving
94 percent for research and extension. All 42 pro-
jects included some form of agricultural training,
but only seven projects provided financing for
agricultural education. Two of those (Ghana and
Ethiopia) accounted for 80 percent of the total lend-
ing for agricultural education in Sub-Saharan Africa
in the period reviewed. Between 2000 and 2006,
the Bank provided only USD 9.5 million for agricul-
tural education in Africa, an average of just USD 
1.4 million per year.

Source: Rygnestad et al. 2006:6.
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point in time easily leads to a “training-fallacy”
trap, where one faces the striking puzzle of the
paradoxical coexistence of a growing number of
unemployed national university graduates, sizable
outflows of the best qualified national brains, and
sustained inflows of tens of thousands of expatriate
experts. . . . The above-mentioned paradox high-
lights probably the most critical dimension of the
capacity building problem: the capacity of African
economies to create opportunities for attracting
and retaining high-level local skills in productive
use” (Dione, 1997:613). 

The ultimate cost of the donor pullback from
postgraduate training overseas has been to dis-
tance African professionals from knowledge net-
works, global information resources, and the
cutting edge of technology transfer. All these are
necessary for a functioning agricultural innovation
system, and they will need to be addressed if agri-
culture is to grow in Africa.

Government funding of AET tended
to follow donor trends

African governments also cut back on their own
funding for agriculture. The growing concentra-
tion of citizens in urban areas shifted their political
equation away from rural constituencies, and per-
ceptions of agriculture as an old-fashioned occu-
pation generated negative public attitudes.
However, donors reinforced this shift through a

combination of incentives, conditionalities, and
counterpart contribution requirements. Together
these factors inevitably bent government budgets
in the direction of donor funding priorities. For
example, the government of Kenya allocated more
than 10 percent of its budget to agriculture in the
1970s, 7.5 percent in the 1980s, 3 percent in the
1990s, and 3.1 percent in 2003—about 0.7 percent
of GDP (World Bank 2005a:84). Likewise, in Ghana
the share of the total government budget given to
agriculture fell from 12.2 percent in 1980 to 4.1 per-
cent in 1990, and then to just 1.0 percent in 2002
(Akroyd and Smith 2007:5).

Trends in government budgetary allocations
for agriculture in 14 countries of Sub-Saharan
Africa are presented in Table 3.1 and aggregated
in Chart 3.6.16

The result is a human resource deficit

In summary, the initial achievements of the 1970s
and 1980s in institution building gave way to ne-
glect during the 1990s and beyond. This has left the
legacy of a severely depleted human resource pool
in African agriculture. A study of 27 African coun-
tries found that investments in agricultural re-
search declined in half of these countries during
the 1990s (IFPRI 2004). The huge potential for
women professionals to upgrade farming systems
in which women producers play a major role re-
mains largely untapped (FAO 1999), with women

18 Cultivating Knowledge and Skills to Grow African Agriculture

Table 3.1 Agricultural Expenditure as a Percentage of Total Government Expenditure, 1980–2004

1980 1990 1998 2000 2004

Botswana 9.71 6.47 4.91 4.18 4.17
Burkina Faso 5.47 5.83 5.07 6.57 6.50
Cameroon 2.22 4.06 2.87 2.81 3.10
Côte d’Ivoire 3.40 2.97 4.81 4.18 5.47
Ethiopia 6.89 4.91 4.26 6.55 2.25
Ghana 12.23 4.10 3.26 2.57 1.29
Kenya 8.42 6.03 4.32 4.82 4.99
Malawi 10.17 11.10 6.83 4.30 5.47
Mali 8.31 2.33 4.62 4.84 9.17
Nigeria 2.80 2.91 1.71 1.58 6.03
Togo 7.03 3.51 1.59 1.78 1.88
Uganda 6.99 3.91 1.09 4.00 4.02
Zambia 22.97 2.91 4.39 3.27 2.82
Zimbabwe 7.03 11.18 1.82 1.76 2.92

Source: World Development Report 2008, data annex.
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African Agricultural Education and Training in Perspective 19

comprising just 18 percent of African agricultural
scientists (Stads and Beintema 2006). Only one in
four African researchers currently possesses a PhD
degree.17 Fortunately, this era of disregard may
now be passing into history.

UNDERFINANCING OF AFRICA’S
AGRICULTURE SECTOR APPEARS
POISED TO CHANGE
Recent signs may signal a turnaround in donor as-
sistance to agriculture and to agriculture training.
ODA to SSA increased from USD 11 billion in 2001
to almost USD 20 billion in 2003 (OECD Creditor
Reporting System).18 Aid to agriculture jumped
from USD 454 million in 2001 to USD 752 million
in 2004. In 2005, the Commission for Africa Report
called for a doubling of international development
assistance to Africa by 2010, with priority for
science, technology, and human resource develop-
ment. In response, the Bank’s lending for agricul-
ture more than doubled from USD 287 million in
2004 to USD 685 million in 2006. Although donor
commitments in 2006 fell back somewhat from
their 2005 levels, this upward trend could regain
momentum. For example, USAID recently intro-
duced a global initiative to increase postgraduate
scholarships in agriculture and capacity-building
grants to rebuild university faculties of agriculture
(USAID 2003a).

In the Maputo Declaration of 2003, African
heads of state pledged 10 percent of their GDP for
agriculture sector investments. This implies a four-
fold increase in current levels of budgetary sup-
port. Yet even a doubling of government funding
for the agricultural sector would enable a range of
worthwhile initiatives.

Donors followed suit in 2005 with a renewed
commitment to Africa in general and to agricul-
ture in particular. The recommendations of
the Report of the Commission for Africa, Our
Common Interest, called for particular emphasis
on agriculture. The G-8 meeting in July 2005
at Gleneagles, Scotland adopted the Report
and agreed to double aid to Africa. NEPAD’s
Framework for African Agricultural Productivity
pointed to the difficulty of maintaining human
capital in agricultural support systems and sug-
gested an inadequacy of investments in human
capital. It called for a “radically new approach” to
restore the quality of graduate and postgraduate
agricultural education and training (NEPAD/
FARA 2006:7). The Africa Commission report also
served as a major reference for the World Bank’s
Africa Action Plan. The Plan calls for develop-
ment, in the medium term, of a base of critical
agricultural human capital through expanded
investments in agriculture science and technol-
ogy and through support for tertiary institutions
including agricultural education (World Bank
2005b: 42–43).

Chart 3.6 Trend in Agricultural Expenditure as a Percentage of Total Government Expenditure for 14 Countries
of Sub-Saharan Africa, 1980–2004
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In addition, seven American foundations have
formed a Partnership for Higher Education in
Africa and pledged to invest at least USD 200 mil-
lion over the next five years in support of African
universities that are “on the move.”19 More to the
point, the Gates and Rockefeller Foundations
recently formed a separate partnership, called the
Alliance for a Green Revolution in Africa (AGRA),
to invest USD 1 billion in efforts to improve African
agricultural productivity over the coming five
years. The Alliance’s first major grant provided
USD 20 million to the African Center for Crop
Improvement at the University of KwaZulu-Natal

in support of a regional postgraduate program in
plant breeding.

However, it is not yet clear whether these addi-
tional resources for agriculture in Africa will bene-
fit AET. Certainly the case for rebuilding AET
systems is compelling in view of their seminal role
in agricultural development elsewhere in the world
and the neglect they have suffered in Africa. If ad-
ditional investment in agriculture materializes, it
will create strong demands for improving the
scope, relevance and quality of agricultural skills.
The key question is: How should these additional
funds be used?

20 Cultivating Knowledge and Skills to Grow African Agriculture
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At a time when different profiles of graduates are needed to lead agri-
cultural development in Africa, neglect has eroded the relevance and
quality of AET outputs (graduates, research, technical advice) in nu-
merous countries. This neglect provides an opportunity for strategic
rethinking and innovation in the process of rebuilding AET capaci-
ties. The AET systems currently in place suffer from five main weak-
nesses: declining enrollments, professional isolation, narrow and
outdated curricula, inadequate staffing, and insufficient pedagogical
inputs. Each is discussed in sequence below.

AET ENROLLMENTS ARE DISTORTED
AND DECLINING
A new generation of agricultural professionals is needed to replenish
the pool of human resources that is being depleted by brain drain,
AIDS, and retirement; to support the expansion of local postgraduate
programs; to assist the growth of commercial agriculture, to maintain
technical independence, and to exploit the economic opportunities
inherent in new types of agriculture. However, it is not clear from
what sources they will come.

This challenge may be more qualitative than quantitative. The per-
centage of all tertiary-level graduates in the field of agriculture in
Africa (5.2 percent) is almost four times higher than levels prevailing
in Europe (1.4 percent) and the United States (1.2 percent).20 It is
also considerably higher than the graduate shares found in the more
recent agricultural powerhouses of Brazil (1.8 percent) and Chile
(3.8 percent). This suggests that perhaps Africa’s greatest need with
regard to human resources for agriculture is not larger numbers
of graduates, but rather a better distribution of graduates across
the various levels of tertiary education, with particular attention to
postgraduate output. To explore this point, let us look at the techni-
cal education pyramid in Africa.

Africa’s technical education enrollment pyramid
is unbalanced

Agriculture forms part of—and is supported by—the science and
technology disciplines that comprise the broad field of technical
education. As applied knowledge and technological innovation
become more important for global economic competitiveness, nations

Constraints on Building
AET Capacity4
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have begun to look at their “technical education
pyramid” (Basant and Chandra 2006:13). This is the
distribution of enrollments across the various levels
of technical education, i.e., post-secondary techni-
cal, non-university polytechnic-type technical, uni-
versity science and technology (sciences and
engineering), and postgraduate (undifferentiated).21

This composition of the supply of technical gradu-
ates represents a nation’s collective capacity for uti-
lizing science and technology in its development.

Data for enrollments at these four levels of tech-
nical education are available for only 15 African
countries. These are compared with other developed
and developing countries in Table 4.1. Countries are

22 Cultivating Knowledge and Skills to Grow African Agriculture

Table 4.1 Percent of Technical Education Enrollments in Total National Enrollments, ISCED Levels 4–6, 2004
or Closest Year

Country Level 4 Level 5B Level 5A Level 6
STE

Mozambique 31 0 69 0
Jordan 26 17 49 8
Sweden 43 4 48 5
United States 0 47 48 5
Kenya 0 49 43 8
Ghana 38 19 42 0
Eritrea 37 23 40 0
Colombia 37 23 40 0
Switzerland 47 11 37 4
Ethiopia 60 0 37 3
Iran 40 23 36 1
Japan 32 31 34 2
Korea 20 46 33 1
South Africa 50 16 32 2
Ireland 30 38 30 3

Sub-Saharan Africa1 50 19 29 2

United Kingdom 50 20 26 3
India* 38 31 26 5
Chile 54 21 25 0
Turkey 54 23 23 1
Australia 61 13 23 3
France 55 20 22 4
Mauritania 65 12 20 2
Botswana 62 14 15 9
Mali 84 2 14 0
Uganda 37 46 13 3
Mauritius 37 52 10 1
Rwanda** 74 16 10 0
Lesotho 10 80 9 1
Burundi 41 52 7 0
Congo 87 7 6 0

Sources: UNESCO Institute for Statistics; World Bank EdStats; Teferra and Altbach 2003.

Note: An entry of 0 percent indicates either that no program of this type exists in the country, or that its enrollments were less than 0.5 percent.
STE = Science, Engineering, Health and Agriculture enrollments only at 5A level.

ISCED Classifications:

Level 4 = technical/vocational programs that straddle the boundary between upper secondary and post-secondary; transitional; 6 mo. – 2 yrs.

Level 5 = first stage of tertiary education:

5A is academic preparation for advanced degree with a minimum of 3 years of study; 

5B is practically oriented and occupationally specific with 2 or 3 years duration.

Level 6 = leads to an advanced research qualification (i.e., a master’s or doctoral degree).
1 Based on 15 Sub-Saharan African countries in this table only.

*Authors’ calculations derived from UNESCO data, Agarwal (2006) Figure 13, and Basant & Chandra (2006) Table 4.

** Authors’ calculations derived from UNESCO data with STE division based on information provided in Rwanda higher education websites.
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Constraints on Building AET Capacity 23

ranked by the share of their technical education
students who are enrolled in university-level science
and technology fields because this is thought to be
the most critical level of the technical education
pyramid in terms of triggering increased innovation
and productivity within a national economy (Yusuf
and Nabeshima 2007; Evenson 2004).

The African pyramids for technical education
derived from the table above differ from those that
characterize the most economically competitive
countries in the world. The Global Competitiveness
Ranking 2006–2007 lists 127 national economies
according to their perceived business competitive-
ness.22 Technical education pyramids were calcu-
lated for four of the top 10 ranked countries
(Switzerland, Sweden, United Kingdom, United
States) for which this information was available.
These are contrasted with the average for Sub-
Saharan Africa in Chart 4.1. Three things stand out
from this table. First, African countries accommo-
date a much larger portion of technical education
enrollments at the lower levels of this pyramid than
do the highly competitive countries. Second, the
highly competitive countries attract a much bigger
share of university students into science, technol-
ogy, and engineering fields than do African coun-
tries. Third, the highly competitive countries also
entice a comparatively larger portion of students to

enroll in postgraduate studies.23 Given that the
tertiary-level gross enrollment ratio (GER) for the
highly competitive countries is roughly 10 times
higher than the level prevailing in Africa, this
translates into a substantial quantitative as well as
qualitative advantage for the highly competitive
countries.

The implications for African countries seem
clear. First, they should strive to increase university
enrollments in science and technology fields at the
cost of university enrollments in the social sciences
and humanities. Specifically, this requires a strong
general secondary education that will prepare
graduates for entry to higher levels of the pyramid.
Second, countries need to work harder to establish
and nurture local postgraduate programs.

Countries such as Kenya and Ghana have suc-
ceeded in achieving a progressive balance within
the technical education pyramids they have put in
place, although Ghana needs to give more attention
to postgraduate programs. These two countries
match fairly well with the average profile of the
four highly competitive countries. At this point,
their primary challenge would seem to be increas-
ing their tertiary-level GER without modifying the
shape of their technical education pyramid.
However, nations such as Burundi, Congo,
Lesotho, Mali, Mauritania, Rwanda, and even

Chart 4.1 Technical Education Pyramid for 4 Most Competitive Countries and 15 Sub-Saharan Africa Countries
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Mauritius are encouraged to find ways of shifting
technical education enrollments to higher levels of
the pyramid. In general, countries are advised to
work on improving the profile of their technical
education pyramids before they embark on aggres-
sive university expansion campaigns. The issue is
not so much the quality and relevance of education
versus the quantity of students, but rather achiev-
ing and maintaining the right balance between the
two as the overall system evolves.

Within Africa, similar divergence is observed
between Francophone and Anglophone countries
(Chart 4.2).24 Anglophone nations have gone fur-
ther than their Francophone peers in placing tech-
nical education students into the higher levels of
university science and technology and of post-
graduate studies. Francophone countries are urged
to expand technical enrollments at the upper levels
of their pyramids. Greater attention to the devel-
opment and expansion of national postgraduate
programs should also be a high priority for the
Francophone countries.

The pyramid specific to enrollments in agricul-
tural education and training should ideally approx-
imate employment opportunities in the labor
market. The wide base would correspond to train-
ing of producers through nonformal and secondary
level vocational education, the smaller middle band

of the pyramid would reflect practically skilled agri-
cultural technicians at the post-secondary certificate
and diploma level (e.g. extensionists, NGO special-
ists, marketing representatives, and program man-
agers), and the narrow apex would represent
agricultural professionals trained at the degree level
and above. The FAO suggests that the ratios in this
pyramid should be 12 technicians and 40–100 pro-
ducers trained for each university graduate (Rowat,
FAO, 1980). However, in many countries this pyra-
mid is top-heavy. For example, Burkina Faso pro-
duces just 3.6 technicians and only 0.32 young
producers for each university graduate (Zonon
2006:46).25 Astonishingly, this implies that fewer
agricultural producers are trained in Burkina Faso
than university graduates in agriculture.

Enrollment patterns are especially distorted
by gender

Underlying most organizational cultures and be-
haviors is a gender dimension that is rarely taken
into consideration. Gender inequality is a constant
theme in any analysis of agricultural development in
Sub-Saharan Africa, and is thus relevant to the study
of AET systems that participate in the development
process (Blackden et al. 2006; Quisumbing 2003).
Although women play multiple roles in agriculture

24 Cultivating Knowledge and Skills to Grow African Agriculture

Chart 4.2 Technical Education Pyramids for Francophone and Anglophone Countries in Africa
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and account for more than half of agricultural out-
put in the continent (and three-quarters of food
production), they have continuously received a 
less-than-proportionate share of investment in agri-
culture, particularly in terms of interventions relat-
ing to education, extension, capacity strengthening,
empowerment, and market access (Alawy 1998;
Frank 1999; Haug 1999).26 Recognition of these facts
is seldom a visible component in AET institutions.
Thus, women are underrepresented as students, in-
structors, extension agents and researchers, while
agricultural innovation processes are hardly ever
targeted to female users (Beintema 2006).

In general, women account for one out of every
five students in the agricultural sciences. In Benin,
20 percent of the students in the Colleges of
Technical Agricultural Education and only 5 per-
cent of the teachers are women (Ogoudedji 2006:2).
The situation is just as challenging in Ethiopia (see
Box 4.1). At the tertiary level, in Cameroon at the
Faculty of Agronomy and Agricultural Sciences
22 percent of students were female, but almost half
of these (44 percent) were concentrated in the fac-
ulty of economics and sociology, not in agricultural
sciences (Fontem 2006:32). In Mozambique, women

within the Faculty of Agronomy and Forestry
accounted for 28 percent of undergraduates and
35 percent of the graduates in 2005 and 2006, and
a third of the teaching staff were female. Less than
one-fifth of students at the Agrarian Institute of
Boane are women (Gemo 2006:16,19, 31).

But this is not a stagnant situation. Between
1991 and 2000, women’s share of enrollments
in Ethiopian agricultural sciences rose from 14 to
20 percent (Stads and Beintema 2006). Sokoine
University of Agriculture in Tanzania provides an
impressive example of what can be accomplished
in this area. It increased its graduate output of
women tenfold over the past decade and raised
their share in Sokoine enrollments from 17 to 29 per-
cent (Sibunga 2007).

Gender bias has deep roots. Young women are
generally not encouraged to focus on science—
particularly biology and agricultural science—in
secondary school. As a result, African female par-
ticipation rates in agricultural sciences in universi-
ties are roughly half of those in other fields. A
UNESCO survey in 1998 found than only 8 percent
of agricultural faculty members were women, com-
pared with more than 50 percent in many European

Box 4.1 Agricultural Education and Gender Inequities in Ethiopia

Gender inequities persist in Ethiopia’s education sys-
tem, despite recent national efforts to encourage
schooling among the female population. At the primary
level, gross enrollment rates are more than 20 percent
higher for boys than for girls, with 76 percent of boys
enrolled nationwide and only 55 percent of girls as of
2003 (WDI 2006). Girls who do enroll are more likely
to drop out, with the highest number of dropouts in
grade one. This enrollment problem carries over into
the formal AET system. Across the country’s 25 agricul-
tural technical training centers, females accounted for
only 11 percent of the enrolled students and 9 percent
of graduated students in 2005. Female instructors ac-
counted for only 6 percent of the total instructors in
these centers in the same year (MoARD 2006, 2005).

Similar gender imbalances appear at the university
level. In Haramaya University’s School of Graduate
Studies, a part of the College of Agriculture, female
graduates accounted for fewer than 3 percent of the
total graduates over the period 1979–2003. This un-
derrepresentation of female students in graduate

studies is the result of a very low female student popu-
lation in undergraduate programs—7.6 percent during
the same period (Kassa 2004a).

But statistics reveal only half the picture. Consider
the technical education curriculum for agriculture
from a gender perspective. The curriculum contains
few, if any, courses on issues such as household nutri-
tion, sanitation, and hygiene—areas in which women
play a vital role and which are critical to household
welfare, as empirical evidence from across the region
has repeatedly demonstrated. Moreover, the curricu-
lum provides few gender-specific career tracks for fe-
male students entering public service. Female students
are expected to work in farmer technology centers and
interact with farmers—primarily male and often senior
to them in age—as would their male counterparts,
defying the traditional conventions and norms of local
communities. Little effort is made to use AET and fe-
male AET graduates as a means of effecting change
in rural livelihoods through gender-specific impact
pathways (IFPRI 2007).

Source: Davis et al. 2007:49–50.
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countries (InterAcademy 2004:170). The conse-
quence is unused human capacities and reduced
program effectiveness.

Student interest in agriculture is waning

Even though one-fifth of Africa’s economy and
four-fifths of its people depend on agriculture for
their livelihoods (Commission for Africa 2005:45),
this does not automatically translate into a popular
demand for AET. Despite the extensive infrastruc-
ture built over the past four decades, student inter-
est in agriculture is waning as students seek careers
associated with urban lifestyles and a wider range
of chances for work. For example, in Kenya only 20
candidates applied for agriculture as a first choice
in 2005, compared with a combined capacity to ac-
cept 120 BSc students in two public universities
(Ministry of Education, Kenya. 2006:265). At the
secondary level, fewer students are choosing agri-
culture as an option, 40 percent compared with
over 50 percent in the past. Of the students choos-
ing agriculture, only one out of four (24 percent) in-
tends to seek an agricultural occupation following
graduation (Vandenbosch, et al. 2006:67).

In part, this lack of interest reflects the urban
background of many students. In Mozambique,
the majority of students enrolled in technical agri-
cultural schools come from an urban, not a farm,
background (Vandenbosch 2006:99). Moreover,
substantial numbers of students enroll in agricul-
tural institutions because they are unable to find a
place in the regular secondary schools that provide
preparation for university studies. Agricultural
secondary education is consequently used to pro-
vide them with the equivalent academic qualifica-
tions needed to apply for university admission
(Vandenbosch 2006:95). At the tertiary education
level, students often matriculate in faculties of agri-
culture because they are unable to enroll in the
disciplines of their choice, and are simply waiting
for the chance to transfer into a more desirable aca-
demic program (Noragric 2006:4). Even when they
graduate with degrees in agriculture, they may not
seek employment in this area. In short, students
follow the educational pathways they believe are
most likely to lead to employment. In many cases,
these paths do not lead to agriculture.

Several studies point to the need to combat the
widespread perception of agriculture as a second-
rate profession (Noragric, ibid.). Both students and
parents tend to equate agriculture with hand-tool

farming, and to see it as a dead end in terms of em-
ployment aspirations. Thus, parents strive to equip
their children with the educational qualifications
necessary to leave farming. Similarly, selection for
university admission is generally based on a rank
ordering of academic qualifications, with agricul-
ture well down the list of student preferences. As a
result, large numbers of university students end up
assigned to agriculture without having chosen it.
This creates problems of motivation and profes-
sional commitment (Muir-Leresche 2003:10). Thus,
a “change of attitude towards agriculture” is criti-
cal, according to the Uganda National Agricultural
Education Policy document. The reference here is
in part to secondary schools that treat agricultural
work assignments as a “punishment” for unruly
students, thus deterring them (and their class-
mates) from considering agriculture as an occupa-
tion (Rivera 2006:20).

Agriculture enrollments show declining
shares at all post-secondary levels

Between the early 1980s and early 1990s, enroll-
ments in agriculture as a share of total enrollments
fell from 5.7 percent to 3.3 percent at the pre-degree
(technician) level, from 5.8 to 4.6 percent at degree
level, and from 7.6 to 3.8 percent at postgraduate
level. The declines were thus 42 percent, 21 percent,
and 50 percent for technician, degree and post-
graduate levels, respectively (see Chart 4.3).

Pre-degree for technicians

Provision of tertiary agricultural education tends
to be skewed in favor of universities rather than
polytechnics, technical institutes, and vocational
colleges. AET investments favor university grad-
uates at the expense of technical and vocational
programs. Analysis of 20 technical colleges in
forestry found that reduced government support
for technical training has virtually eliminated
certificate courses and substantially reduced
diploma courses. Certificate graduates averaged
260 a year in 1996–1998 but fell to less than a
dozen annually in 1999–2002.27 Diploma graduates
averaged 190 a year in 1996–1998, but just 150
annually in 1999–2002 (see Chart 4.4) (Temu ibid.:5,
10–11, 14).

The limited evidence available also suggests that
similar trends may have occurred in other agri-
cultural disciplines at the pre-degree level. For
example, applied agriculture engineering in Ghana
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dropped from 7 percent of total polytechnic enroll-
ments in 1996–1997 to just 1 percent in 2004–2005.28

Degree level

In 19 countries (excluding Nigeria and South Africa),
the share of student enrollment in agriculture out of
total tertiary enrollments was 5.8 percent in the early

1980s and had declined to 4.6 percent in the early
1990s. However, in absolute numbers agricultural
enrollments increased 49 percent, from 7,417 in early
80s to 11,045 in early 1990s (Beintema, et al. 1998: 27).
In Kenya, enrollment in BSc agriculture in Kenyan
public universities declined as a share of total en-
rollment from 23 percent in 1996–1997 to 14 percent

Chart 4.3 Agriculture Enrollments as a % of Total Enrollments by Level, Early 1980s and 1990s
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Chart 4.4 Graduates from Forestry Technician Training (Certificate and Diploma) 1993–2002
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in 2003/04. Over the same period enrollments in
agricultural education declined from 11 percent to
3 percent (see Chart 4.5) (Republic of Kenya, Central
Bureau of Statistics, Statistical Abstracts, various
issues).

Data also hint at low completion rates among en-
rolled students. In 19 countries, graduations as a
percentage of total enrollment in agriculture sci-
ences decreased from 36.2 percent in early 1980s to
25.8 percent in the early 1990s (Beintima, ibid.). In
Nigeria between 1999–2005, federal university en-
rollments in agriculture totaled 20,870 students
(7 percent of total enrollment) but produced only
3,090 graduates (World Bank 2006). These data
suggest that either students transferred out of agri-
culture once enrolled, repeated their studies and
thus delayed graduation, or dropped out dispro-
portionately to other faculties. This result is not sur-
prising given the prevailing practice of assigning
students to disciplines based on their ranking in uni-
versity admissions examinations, and widespread
negative public perceptions of agricultural careers.

Postgraduate programs

A review of postgraduate education in economics
found that “graduate training in any meaningful

sense appeared to have collapsed in most African
universities. The causes were lack of funds, civil
disorder, loss of good staff, deteriorating faculties
and equipment and a massive expansion of under-
graduate enrollment” (Fine 1997 in InterAcademy:
174 and Eicher 2006: 50–51). Only one-half of
African faculties of agriculture offer postgraduate
degrees, and most of these were established in the
past decade. Thus, local capacities for producing
professionals at the highest level are young and still
developing.

In the early 1990s, 11,000 students were en-
rolled in tertiary agriculture courses in 19 coun-
tries, but only 3.5 percent were pursuing
postgraduate degrees (Beintema 1998:25). Ten
countries reported no postgraduate agriculture
students at all. For 19 countries, total enrollment
in postgraduate agricultural programs was 491
in the early 1980s, and this fell to 387 in the
early 1990s, a decrease of 21 percent (Obwona
and David 2001:1). A similar survey showed a
54 percent drop in postgraduate degrees in
forestry conferred between 1997 and 2002 (Temu
et al. 2005), as portrayed in Chart 4.6. Taken to-
gether, these data suggest that the pipeline for
agricultural professionals is shrinking.

28 Cultivating Knowledge and Skills to Grow African Agriculture

Chart 4.5 Kenya: Agriculture Enrollments in Public Universities as a % of Total BSc, 1996–2004
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AET INSTITUTIONS ARE ISOLATED
AND FRAGMENTED
AET institutions are characterized by isolation.
This isolation distances them from global knowl-
edge resources and also from information and ex-
perience available within their own countries. As a
result, AET institutions are unable to play the roles
envisioned for them within the framework of agri-
cultural innovation systems.

Isolation also compromises the relevance and
quality of AET outputs. External linkages tend to
be weak and poorly developed. “The separation
between government, industry and academia
stands out as one of the main sources of inertia and
waste in Africa’s knowledge-based institutions”
(Juma 2006). Establishing meaningful institutional
linkages—knowledge networks, public-private
partnerships, system coordination mechanisms—
constitutes one of the main challenges to AET sys-
tems (Rivera 2006:41). AET also suffers from
administrative fragmentation by its placement
under different governmental authorities, and
from institutional fragmentation through the pro-
liferation of multiple, under-resourced institutions
that lack a systemic framework.

AET systems lack strategic alignment
to national development priorities

Agriculture is a key reference point for poverty re-
duction strategies in many African countries, but

there is no notable AET strategy to generate
the leaders and managers needed to implement
the agricultural components of these national
strategies. This has been specifically noted in
Mozambique (Givá 2006:iii) and in Burkina Faso
(Zonon 2006:46). In a survey of seven countries,
only one had an explicit AET strategy. The excep-
tion was Uganda which has developed a National
Agricultural Education Strategy and an Agri-
cultural Education and Training Policy (Rivera
2006:14; Obua 2006:13, 36, 37).29 Some training
institutions (e.g., Bunda College in Malawi)
have developed their own strategies. Notably,
Jomo Kenyatta University of Agriculture and
Technology has a well developed strategic plan for
2004–2014 (Blackie and Woomer 2005:20).

AET systems suffer from weak linkages
with stakeholders, employers, and the
productive sector

There is clearly a disconnect between AET and pri-
vate sector needs. Weak articulation and analysis of
demand means that the market for AET graduates
is not well defined (Vandenbosch 2006:106).
“Linkages for creating dynamic systems of agricul-
tural innovation frequently have been absent. . . .
The lack of interaction results in weak articulation of
demand for research and training . . .” (World Bank.
2006a). What jeopardizes AET in Mozambique is a
lack of dialogue between AET institutions and the
productive sector. Employers and companies are

Chart 4.6 Forestry Graduates with MSc and PhD, 1997–2002
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only involved marginally in defining learning con-
tents and quality standards (Givá 2006:iii, 9). The
same lack of ties with producers and producer or-
ganizations applies in Ghana (Kwarteng 2006:31). A
great deal has been written about the establishment
of linkages between research, extension, and AET,
yet the review of tertiary AET institutions in seven
countries found all to have poor links with research
and extension institutions (Rivera 2006:26).
Cameroon reportedly lacks formal ties between
AET institutions and research institutes, even
though research stations are dispersed throughout
the country near various AET institutions (Fontem
2006:16). In Kenya, the isolation of secondary-level
agricultural education manifests itself in lack of in-
teraction with the communities in which they are lo-
cated and with the agricultural extension service
(Ngesa 2006:70,73).

Key informants in the IFPRI study (Davis et al.
2007) suggest that most AET organizations suffer
from a work culture that does not promote intensive
networking as part of common practice. The prob-
lem is reflected in the traditional approach to con-
ceptual and theoretical instruction that does not
promote exposure to other actors, ideas, or processes
within the agricultural innovation system. It can also
be observed in the weak Internet infrastructure
found throughout most AET organizations, charac-
terized by poor hardware and software, insufficient
resource allocations for maintenance, user restric-
tions for students, and an absence of consistent in-
stitutional access to online services.

Several ongoing experiments suggest the emer-
gence of new mechanisms and cultures aimed at fa-
cilitating greater network formation in AET. For
example, in Mozambique the Ministry of
Education and Culture intends to create an acade-
mic credit system that will encourage students to
transfer between universities and colleges (and to
carry their credits with them), thereby bringing
curricula toward a common level and possibly al-
lowing students to link learning and research ac-
tivities between academic staff at more than one
AET institution. Similarly, academic staff are being
encouraged to explore joint appointments, second-
ments, and deputizations between AET organiza-
tions as a means of meeting human resource
constraints while also building academic networks
between individuals and organizations. Students,
in the meantime, are finding new opportunities for
practical apprenticeships in the private and NGO
sectors. In the agricultural research community,

competitive grant schemes are emerging with the
potential to increase linkages with the private sec-
tor and NGOs. However, most of these networks
revolve around linkages among similar organiza-
tions and individuals, and do little to exploit the
synergies associated with nontraditional linkages
(Davis et al. 2007).

AET systems are poorly connected to
international sources of knowledge

One of the greatest handicaps for African science
and education is its remoteness from global sources
of scientific literature. As a result, students gradu-
ate without knowing the most recent findings and
methods in their areas of specialization
(InterAcademy Council 2003:178). AET institutions
often lack access to international sources of knowl-
edge (e.g., scientific journals), and linkages with the
Consultative Group on International Agricultural
Research (CGIAR) system, international partners,
and other international agriculture networks.
Budget limitations produce an almost universal
lack of computers and Internet access. Frequently
only one or two computers can be found at agri-
cultural colleges and they are usually reserved for
administrative purposes. Even if one or two com-
puters were available to students and staff, no bud-
get is provided for accessing the internet. “In
agricultural colleges, the so-called ‘digital divide’ is
more often a gaping chasm” (Rivera 2006:26). The
review of agricultural tertiary education found that
four of seven countries (Ghana, Malawi,
Mozambique, and Uganda) had established some
international linkages, mostly with overseas uni-
versities. Only one country (Uganda) had report-
edly established links with international research
organizations (Rivera: ibid.).

Isolation often results from overcentralized
or divided administration

The lack of communication channels and produc-
tive relationships between AET institutions, public
research and extension is attributable in part to the
fact they frequently operate under different min-
istries (Gemo 2006:7, 11–12). Some AET institutions
are placed under ministries of agriculture, whereas
others operate under ministries of education. This
makes coordinated policies and funding difficult.
Too often, agricultural education falls between the
floorboards of agricultural policy and educational
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policy. In Nigeria, three federal universities of agri-
culture operate under the Ministry of Education,
while 16 federal colleges of agriculture function
under the Ministry of Agriculture (World Bank
2006b.) The same situation exists in Cameroon,
with six universities under the Ministry of Higher
Education and 18 agricultural colleges under the
Ministry of Agriculture and Rural Development.
(Rivera: 49–50). In Burkina Faso, five separate min-
istries administratively supervise the different
types of agricultural training. Reportedly there is
no relationship between them, and no consultation
mechanism between supply and demand (Zonon
2006:46, 53).

In Ghana, the three sides of the education-
research-extension triangle pursue their respective
agendas without recourse to the others’ roles in na-
tional agricultural development. The Ministry of
Food and Agriculture prepares its policies without
involving the Ghana Education Service, which
would need to adapt curricula accordingly
(Kwarteng 2006:29). In part, isolation occurs be-
cause AET institutions are not autonomous and
do not have end-users on their governing boards.
Granting AET institutions autonomy, especially at
the degree level, and placing employers, produc-
ers, and other stakeholders on their curriculum
committees and governing boards can be powerful
incentives to link training with market demand.

In short, the key to developing an agricultural
innovation system is “. . . to figure out how to build
country level agricultural knowledge triangles that
are operationally linked to farmer organizations,
the private sector and the regional and global sci-
entific communities” (Eicher 1999:41).

AET CURRICULA TEND TO BE
OBSOLETE AND DISASSOCIATED
FROM THE ECONOMY
Curricula are often outdated

At the tertiary level, curricula often are likely to be
rigid and unchanging. In Cameroon, curricula in
tertiary AET institutions are inflexible, outdated,
and dictated by ministries; they have not been re-
vised for 20 years (Rivera 2006:49, Fontem 2006:16).
Curricula at the two post-secondary agriculture in-
stitutes in Senegal reportedly are conservative, the-
oretical, and falling behind in new knowledge. No
interdisciplinary studies are provided (Rivera
2006:54). Curricula in tertiary institutions in

Uganda still focus on producing graduates for pub-
lic service, for which there is presently little de-
mand (Rivera 2006:55).

Curricula may be narrowly focused
on production

Innovation systems in agriculture require broad-
ranging skills. “With respect to agricultural educa-
tion, an effective innovation system requires a
cadre of professionals with a new skill set and
mindset. Technical expertise needs to be comple-
mented with functional expertise in (for example)
markets, agribusiness, intellectual property law,
rural institutions, and rural finance—which will
place strong demands on educational systems”
(World Bank 2006a: xiii). The “new” agricultural
professional must be market-oriented, able to learn
and adapt, able to innovate and solve problems,
and able to listen and communicate. Transforming
agricultural higher education requires a more gen-
eralist orientation with an emphasis on problem
solving (Noragric 2006:5).

In order to make a greater impact on increased
rural productivity and growth, AET curricula
should cover more than simply production tech-
nology.30 The current reality is that in parts of
Africa, up to 42 percent of total rural income comes
from nonfarm sources, and this trend appears to be
increasing rapidly (DFID 2005:7). In order to adapt
to these changing circumstances, AET curricula
should expand to include agri-business, entrepre-
neurship, rural finance, agricultural processing,
food processing and marketing, post-harvest tech-
nologies, distribution of agricultural products,
and the sustainable use and conservation of nat-
ural resources (Vandenbosch 2006:19, 50, 101).
Unfortunately, recent curricula revisions often do
not take this broader view into account. In tertiary
education, although the structure and content of
AET curricula are under discussion in many places,
few institutions have so far made the major
changes required to produce significantly different
types of graduates.

Premature specialization sometimes occurs

The need for problem-solving generalists is appar-
ent, but most Anglophone curricula at the tertiary
level are narrow and highly specialized (Muir-
Leresche 2003:18). A greater infusion of interdis-
ciplinary and cross-disciplinary studies at the

ch01-08_FS.qxd  12/12/07  10:52 PM  Page 31



undergraduate level would help to broaden stu-
dent perspectives in order to appreciate the variety
of physical and social interactions that characterize
agriculture within a specific agro-ecological zone.
In some cases, deeper specialization could be left
for postgraduate studies.

Of particular concern are the “basic” Agricultural
Schools in Mozambique, which admit students after
grade 7 and provide three years of training. The
schools are roughly equivalent to lower secondary
education. A common timetable in the first year is
followed by two years of specialization in one of
four areas: agriculture; agriculture plus livestock;
agromechanics; and machinery. Few graduates
from the basic level are formally employed (except
as primary teachers), yet they lack the practical
skills needed for self-employment in agriculture.31

Most graduates aspire to continue their studies
in upper secondary general education (Givá
2006:13–14) but they are at a disadvantage in com-
peting for places because of the specialized curricu-
lum they have received (Vandenbosch 2006:55).

NUMEROUS COUNTRIES FACE
CRISES IN AET STAFFING
Staff qualifications are problematic at many
AET institutions

The rapid recruitment of junior lecturers to teach
the rising numbers of students, combined with the
loss of better qualified academic staff to more re-
warding opportunities, has eroded staff qualifica-
tions at numerous AET institutions. The lowest
staff qualification levels found in the country case
studies were in Rwanda (7 percent PhD) and
Mozambique (14 percent PhD). The proportion of
faculty without advanced degrees was 47 percent
in Mozambique and 51 percent in Rwanda (Rivera
2006:19). In addition, several country studies noted
that teaching staff in agriculture often do not have
practical experience in skills application or busi-
ness management.

Cameroon, on the other hand, appears to have
well-qualified academic staff. Almost two-thirds of
the academic staff at the Cameroon University of
Dschang Faculty of Agronomy and Agricultural
Sciences hold PhDs (Rivera 2006:19, 28). Uganda
(Makerere) and Ghana also have more than 40 per-
cent of staff with PhDs.

A survey of agricultural researchers in 26
African countries was conducted by IFPRI in

collaboration with ASARECA, CORAF, and sev-
eral national agricultural research organizations
between 2001 and 2003. Known as ASTI
(Agricultural Science and Technology Indicators),
it profiled the quantity and quality of agricultural
researchers within each country’s principal public
sector agricultural institutions. A summary of these
results is presented in Annex 6.

The ASTI survey identifies Burkina Faso, Côte
d’Ivoire, and Senegal as possessing the best trained
pool of agricultural researchers, with roughly half
of all public researchers holding PhD degrees.
Within national higher education systems, the best
trained agricultural staff can be found in Burkina
Faso (92 percent PhDs), Mauritania (82 percent
PhDs), and Côte d’Ivoire (84 percent PhDs).
Notably, Nigeria and Togo house the highest share
of total agricultural researchers within their higher
education systems, where one out of every three
can be found.32 On average for the 26 countries sur-
veyed, just 29 percent of all agricultural researchers
possess PhDs, but 50 percent of all university-
based agricultural researchers have PhDs. Thus,
university agricultural staff excel in quality al-
though they may be lacking in quantity. But the po-
tential for upgrading staff qualifications within the
public sector is visible.

Notable contrasts can be observed between the
high-level human resources of the agricultural sec-
tor in 11 Anglophone and 10 Francophone coun-
tries. The Anglophone countries have a slightly
higher share of all agricultural researchers within
their higher education systems (21 percent versus
15 percent). This is to be expected in light of the
Francophone tradition of dividing teaching and re-
search among separate institutions. On the other
hand, university-based agricultural researchers in
Francophone countries are somewhat better
trained, with 60 percent of them holding PhDs
against 48 percent in Anglophone universities.
However, the possibilities for professional net-
working and institutional linkages would appear to
be better among Anglophone countries, given that
they possess nearly four times as many total agri-
cultural researchers as the Francophone countries.

Staff shortages are common

In almost all countries, qualified teaching and ad-
ministrative staff are in short supply. FARA has
documented widespread shortages of professional
staff in national agricultural research and extension
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systems (FARA 2006). Furthermore, it estimates that
60 percent of agricultural professionals currently em-
ployed in the public sector will reach retirement age in
five to eight years. A sizable percentage of academic
positions remains unfilled in many institutions
(Rivera 2006:17). For example, a survey of agricul-
tural economics programs in 11 universities found
that only 60 percent of established academic posts
were actually filled (Obwona and Norman
2001:7).33 The seven country studies of tertiary-
level AET undertaken for this report document a
steady decrease in academic staff and a steady in-
crease in student enrollments, generating a grow-
ing number of students per staff. The result is a
sharp increase in academic workloads, which re-
duces time for research, student meetings, and
course preparation.

High levels of staff turnover can be
a serious issue

In tertiary AET, only two of the seven countries re-
viewed showed relative stability in their teaching
force. The average experience of instructors in
Ghana and Uganda was from 15–20 years. In
Malawi and Rwanda, it was less than six, a sugges-
tion of high turnover (Rivera 2006: 19). Since 1990
there has been an exodus of senior academics in
Malawi to NGOs, the private sector, and interna-
tional positions. Low pay is cited as a principal
cause (Harawa 2006: 9). The same applies to teach-
ers at midlevel agricultural schools in Mozambique
(Vandenbosch 2006:72). Ethiopia reportedly has to
recruit 250 to 350 new graduates annually just to re-
place those leaving their teaching posts at the
ATVET colleges, an astonishingly high rate of
about 30 percent annual attrition (Vandenbosch
2006:71; Merkorios 2006:33). Anticipated turnover
is implicit in an aging professorate. Many of the
current teaching staff were trained abroad before
the 1980s and are now facing retirement. In
Malawi, for example, most teachers in the agricul-
tural colleges are over age 50. Staff retirements and
the challenge of recruiting replacement staff are
commonly voiced concerns throughout African
higher education (Darvas 2007).

The causes of staff loss have frequently been tied
to comparative wages and opportunities, but stud-
ies in half a dozen African countries have found
that nonwage factors are also important for staff
retention. These include working conditions, class
sizes, teaching loads, participation in decision

making, teaching resources, and professional ad-
vancement factors, e.g., recognition, promotion,
and access to inservice and further studies (Tettey
2006; Vandenbosch 2006: 75). Much attrition could
be reduced by streamlining administrative proce-
dures and instituting performance-based remuner-
ation (Tettey 2006: ii–iv).

Brain drain is a major part of the cause

Africa’s intellectual capital in AET is being seri-
ously eroded. Existing capacity is insufficient in
many cases to reproduce itself through the training
of a new generation of professionals. Virtually all
the faculties of agriculture and forestry in East and
Central Africa are under financial stress, and are
losing senior staff to NGOs and the private sector,
undermining their capacity to offer high-quality
local MSc and PhD degree training (Eicher 1999:36,
41). Migration of skills occurs from lower- to
higher-income countries. One country can experi-
ence a human resource crisis while a neighbor be-
comes well staffed. The faculty of agriculture at the
University of Zimbabwe has lost almost half its aca-
demic staff to universities in South Africa over the
past seven years (Tongoona and Mudhara 2007:2).

Agriculture in Sub-Saharan Africa still loses sci-
entists and teachers (especially the most productive
and experienced) as fast as they are trained, at the
alarming annual rate of 7 percent for NARS re-
search officers with university degrees. During the
economic crisis of 1975–1983, an estimated 25 per-
cent of the researchers employed by the Ghanaian
NARS left for overseas employment. Topping this
record, the leading agricultural research institute of
Senegal (ISRA) lost an incredible 18 percent of its
scientists in 1987 alone. The overriding cause of
such high loss rates of the best brains is the inability
of African governments to create an enabling pro-
fessional environment and working conditions that
reward professional excellence and pay competitive
salaries (Dione 1997:613–614). Some of this is also
due to high levels of dependence on donor funding
and the staff crisis that occurs when this funding
ends. For example, the end of a World Bank agri-
cultural project in Niger in 1998 prompted an
85 percent budget cut and forced a significant re-
duction in research staff. (Stads, Kabaley and
Gandah 2004:1). Similar shocks have been reported
at the completion of World Bank agricultural pro-
jects in Madagascar, Mauritania, and Togo (see
ASTI Country Briefs Nos. 6, 15, and 16).
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HIV/AIDS exacerbates teacher attrition

Agricultural faculty members are being lost pre-
maturely owing to HIV/AIDS, and this further ex-
acerbates an already inadequate staffing situation
(USAID 2003a:14). A survey of ministries of agri-
culture found that absenteeism due to illness and
time spent attending funerals was seriously affect-
ing the ability to implement their programs
(Topouzis 2000:6). The Rockefeller Foundation es-
timates that as many as 20 percent of the students
trained through the Regional Universities Forum
for Eastern and Southern Africa program have
since died from AIDS (USAID 2003a: 14). The ca-
pacity of institutions, including training, to imple-
ment agricultural and rural development programs
has been weakened substantially by morbidity and
mortality among the most productive age groups
(Topouzis 2000: 6).

TEACHING METHODS AND
FACILITIES ARE OFTEN
INADEQUATE
Teaching methods are overwhelmingly
traditional

In the countries studied, most teaching in agricul-
tural education is comprised of “chalk and talk”
presentations of theory and facts. The instructors
deliver knowledge and information to students as
passive recipients. Students have little opportunity
to develop technical competencies, problem-solving
experience, or organizational skills (Rivera 2006:20).
Adhering to the linear model of technological inno-
vation, the graduates then go out to instruct farm-
ers on what they should do, with the risk that the
classroom instruction may not be relevant to the
specific problems confronted by the farmers.

Fortunately, some notable exceptions exist and
demonstrate that change is possible. Among these
bright spots is the École des Cadres Ruraux
Banbey, Senegal, which conducts training in agri-
cultural enterprise management using commercial
case studies (Rivera 2006:27). Another notable in-
novation is a rescheduling of the academic calen-
dar at Bunda College in Malawi to mimic the crop
cycle, starting the academic year with the planting
season and concluding at post-harvest (Harawa
2006:22). A third positive example can be found at
the Centre for Distance Education of the Faculty of
Agronomy and Animal Science in Cameroon,

which offers two-year diploma programs in animal
and crop production plus management of agricul-
tural enterprises (Fontem 2006:20–22).

Practical instruction receives insufficient
emphasis

Hands-on training for students is minimal, work
placements are limited (but receiving increasing at-
tention), and no country offers job placements ser-
vices to graduating students (Rivera 2006:20).
Work placements are essential, not a luxury, for
Africa. They expose students to actual problems of
production, processing, and marketing. They con-
nect classroom teaching with the real world. But
available school farms tend not to be used much or
well (Ghana, Kenya), and practical lessons are lim-
ited (Kenya, Rwanda) (Vandenbosch 2006:79;
Ndejuru and Calixti 2006:66). In addition, guide-
lines are missing for assessment of practice and ex-
aminations ignore practical lessons (Kenya, Ngesa
2006:70,73; Rwanda, Ndejuru 2006:67). If a subject
is not examined, students and parents will tend not
to take it seriously. Supervision of practical train-
ing is weak. Learners are left alone without any
guidance, no demonstrations, few explanations,
and farm work is not linked with academic learn-
ing objectives (Vandenbosch 2006:76). However,
some refreshing exceptions exist. In Ethiopia, stu-
dents undertake an eight-month apprenticeship as
part of their training (Vandenbosch 2006:79). In
Mozambique, a substantial component of the cur-
riculum at the new Polytechnic Institute of Chokwe
consists of field practices during the students’ first
two years (Rivera 2006:27).

Learning infrastructure is deficient

Provision of adequate learning-related facilities and
equipment is one of the greatest challenges that
AET systems face. When budgets are tight, the last
item to be cut is staff salaries. Thus, budget cuts fall
most heavily on maintenance, equipment, teaching
supplies, and building programs. Several observers
tell of “asset stripping” in AET institutions (Wallace
and Nilsson 1997:13). Ethiopia and Kenya report
serious shortages in instructional materials, in part
because teachers have not been taught how to de-
velop them (Merkorios 2006:34; Ngesa 2006:69,72).
Laboratories tend not to be adequately equipped in
Rwanda (Ndejuru 2006:66) and are reportedly ob-
solete in Malawi (Harawa 2006:21). In Mozambique,
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the Eduardo Mondlane University Faculty of Agro-
nomy has increased sharply the number of stu-
dents, but its infrastructure remains the same as at
independence in 1975 (Gemo 2006:39).

Where infrastructure is expensive and highly
specialized, sharing facilities is a promising solu-
tion. In Kenya, Biosciences eastern and central
Africa (BecA), is demonstrating the effectiveness of
this strategy. Formed in 2005 to develop bioscience
research and produce technologies that improve
small-farmer productivity, BecA consists of a com-
mon biosciences research platform, with research,
training, and support services located at the
International Livestock Research Institute in
Nairobi. This facility serves as a hub for a regional
network of laboratories and other nodes that agree
to make their facilities available for regional use.
Also, attention to institutional inequalities in infra-
structure through conscious resource reallocation—
such as the RUForum’s program of “nurturing
grants” for its less well-endowed institutional
members—can serve to initiate a process of redress
that is likely to lift staff morale.

Although laboratory equipment may be anti-
quated and in short supply, this is not to suggest that
it is broken or neglected. In many agricultural labo-

ratories, remarkable efforts are made to ensure that
ancient equipment remains operational. Laboratory
technicians responsible for equipment maintenance
in these settings are generally motivated by reason-
able career ladders, opportunities for job-related
training, and a clearly defined set of responsibilities.
A similar approach to the management of academic
staff might generate improved performance.

Insufficient budgets and overdependence
on public financing result in poor facilities

Funding of higher education generally kept pace
with the growing numbers of universities and stu-
dents during the 1960s and 1970s, but retrench-
ment in domestic support meant that budgets have
fallen well below the growth in students since the
1980s (InterAcademy Council 2004:170). For
African universities a whole, real spending per
student declined from USD 6,300 in 1980 to USD
1,200 in 2002 (Beintema, et al. 1998; Darvas 2007).
Insufficient budgets, in turn, are often the result of
excessive dependence on diminishing government
and/or donor financing. In Ghana, for example,
the tertiary AET institutions generate little in the
way of nongovernment resources (see Chart 4.7).

Chart 4.7 Ghana: Sources of Financing in Various Tertiary AET Institutions, 2005 (% of Total)
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But at the same time, all institutions except Ejura
Agricultural College report a decreasing trend in
government financing. The resulting “cash
crunch” is self-evident.

In summary, AET supply is often out of synch
with labor market demands in terms of knowledge
and practical competencies, especially agribusiness,
basic management, and problem solving. In some
countries, well qualified teachers and professionals
are available for AET, specifically at universities
and agricultural colleges in Cameroon, Ghana, and
Uganda. However, these are exceptions to the pre-
vailing pattern. In general, post-secondary AET is
not realizing its potential contribution to agricul-
tural development because of (1) lack of linkages
with research and isolation from knowledge

sources; (2) external problems, such as fragmented
organizational responsibilities for AET; and (3) in-
ternal problems in terms of underfunding, unat-
tractive working conditions, and consequent staff
depletion. African universities ultimately will be re-
sponsible for replenishing the stock of human capi-
tal in their research and extension services, and for
providing them with the broader set of skills neces-
sary to grow agriculture in the 21st century, but
they are ill-prepared to train the continent’s next
generation of agricultural scientists, professionals,
and technicians (Eicher 2006: 33). As stated by
NEPAD in its Framework for African Agricultural
Productivity, “. . . Urgent action must be taken to re-
store the quality of graduate and postgraduate agri-
cultural education in Africa” (NEPAD 2006:12).
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What does global experience tell us about development of AET sys-
tems? Global experience shows it is possible to build productive
and financially sustainable AET and research systems (Eicher
2006:42). 34 Both the USA and Japan established highly effective de-
centralized public research and training systems that dealt with
problems of microecologies and, in effect, stimulated marketlike
forces (Ruttan 2001 in Eicher 2006:12). Denmark mounted a highly
competitive agricultural system on public investment and the
refusal to erect tariff barriers to competition. The Netherlands
system of agriculture emphasizes public-private partnerships and
the ability to learn from experience.

More recently, developing countries such as India, Malaysia,
Brazil, and the Philippines have established productive AET sys-
tems. The Indian system of state agricultural universities has been
highly successful, as is the University of the Philippines Los Banos.
In addition, the agricultural research systems in Brazil and Malaysia
have been built on close linkages with higher agricultural education.
A review of these and other experiences points to the importance of
six factors.

MOBILIZE POLITICAL SUPPORT
Mobilizing and sustaining political support for AET investments is
simultaneously the most important and most difficult issue to ad-
dress in designing and financing a system of agricultural develop-
ment institutions (Eicher 2006:29). Both the USA and Japan
developed wide-based support for AET systems through decentral-
ization that mirrored market forces and built strong farmer associa-
tions. In addition, case studies of four developed countries point to
the importance of internally motivated and executed reforms. For ex-
ample, an active 16-year lobbying effort accompanied the Green
Revolution in India (Eicher 2006:34). In West Africa, Senegal and Côte
d’Ivoire host vibrant farmers’ associations that have played strong
lobbying roles. In Uganda, the recently established National
Universities Forum Uganda Ltd. states that one of its objectives is to
push for a greater political commitment to agricultural development.
The Forum is a legally registered organization, which brings together
three public universities, two private universities, the National
Agricultural Research Organization, the National Agriculture
Advisory Services, the Ministry of Agriculture, the Uganda Farmers

What Guidance Can Global
Experience Provide?5
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Federation, and the Uganda Professional Agri-
culturalists Association (Bekunda et al. 2007).
Such a linking is an important step towards the
establishment of a national agricultural innovation
system.

PUBLIC INVESTMENT IN AET
IS ESSENTIAL
Public investment in capacity building has been
essential for creating the scientific leadership nec-
essary to implement each country’s strategy for
agricultural development. Africa’s allocation of an
average of just 2.4 percent of government budget is
distressing in a continent where about 60–80 per-
cent of the people depend on the rural sector for
jobs, food and income. (Fan and Rao 2003 in Eicher
2006:30). By comparison, India spent 10–20 percent
of government budget on agriculture in the 1970s,
and Malaysia spent 20 percent (Jenkins and Lai
1992 in Eicher 2006:30). Significant public invest-
ment in higher agricultural education played an
important role in Denmark’s transformation from
a grain-dependent to a diversified agribusiness ex-
porter (Eicher 2006:25). One of the important
lessons of the Malaysian success story is that the
government can play a critical role in investing
public funds (Eicher 2006:17). State financial sup-
port was essential in India in establishing and op-
erating state agricultural universities (SAU). But
today the states finance 80 to 85 percent of SAU
budgets (Eicher 2006:20). Public sector investments
have been strategically important in both research
and human capital improvement in Brazil (Eicher
2006:24). In spite of its huge contributions to the
expansion of agricultural exports, the Brazilian
Agricultural Research Enterprise (EMBRAPA) still
receives 97 percent of its budget from public
sources (Roseboom 2004 in Eicher 2006:24).

REFORMS NEED SUSTAINED
COMMITMENT OVER DECADES
TO PRODUCE RETURNS
International experience shows that building a sys-
tem of core AET institutions is a process of capac-
ity accumulation that takes sustained commitment
over multiple generations to produce returns
(Eicher 2006:30). It took Brazil, India, Japan, and the
United States 40 to 60 years to develop a productive
and financially sustainable system (Eicher 2006:30).

India’s development of agricultural research was
supported by long-term donor assistance to build an
agricultural knowledge system (Eicher 2006:21). The
University of the Philippines at Los Baños–Cornell
University academic partnership has lasted 50
years (Eicher 2006:14). EMBRAPA’s success story
reminds African scientists that much depends on
sustained efforts over a period of 30–40 years
(Eicher 2006:24). The Rockefeller Foundation dis-
covered that 20 years was too short a time to build
strong and effective universities (Court 1993).
Determined commitment throughout the ups and
downs of leadership, institutional and political
changes is needed (Eicher 1999:30, 43, 50). In Africa,
the value of sustained commitment is visible at
Sokoine University in Tanzania, where a 30-year
collaborative effort by the governments of Norway
and Tanzania has succeeded in building a solid
professional institution. Today Sokoine boasts a
well-trained complement of staff in a range of agri-
cultural and natural resource fields, good facilities,
and an active farmer-oriented research program.
Notably, it now trains the bulk of the country’s
agricultural and natural resource professionals.

INTEGRATED ADMINISTRATIVE
STRUCTURES ARE DESIRABLE
The administrative separation of research and
higher education in many African countries crip-
ples the development of national agricultural inno-
vation systems (Eicher 2006:10). Where possible,
minimizing the transaction costs of coordination
between research, extension and training can pay
handsome dividends. Integrating oversight re-
sponsibility for the agricultural innovation system
under a single administration has worked in the
United States and several other countries. It would
be counterproductive to promote a single model of
agricultural higher education, but the U.S. model of
the land grant universities, where elements of agri-
cultural education, research, and advisory services
are subject to a common governance and manage-
ment structure, has borne fruit in several cases.
This approach was not successful at the University
of Nigeria, but proved effective at Ahmadu Bello
University (Nigeria), in part as a result of strong
local political commitment. (ibid.). In India, the
transfer of state extension and research to state
agricultural universities was resisted initially, but
proved successful in the long run.
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MASSIVE CAMPAIGNS TO
DEVELOP HUMAN CAPITAL
HAVE WORKED
The research-extension model of agricultural de-
velopment represents an incomplete and unsus-
tainable model of technology generation when no
consideration is given to human capital replenish-
ment from local and regional universities (Eicher
2006:30). In fact, ambitious programs for the devel-
opment of human capital have helped determine
the success of national agricultural research sys-
tems. A major buildup of human capital was a cen-
tral feature of India’s drive to forge a productive
agricultural research, extension, and education sys-
tem. The Rockefeller Foundation awarded 90 short-
term travel grants to Indian scientists and teachers
to visit agricultural colleges and experimental sta-
tions in the USA between 1959 and the early 1980s.
India sent more than 1,000 Indians for advanced
training in agriculture and natural resources to the
United States during the 1960s and 1970s (Lele and
Goldsmith 1989 in Eicher 2006:20).

In the 1960s, the Brazilian government, in part-
nership with USAID, strengthened undergraduate
programs in Brazil’s agricultural universities and
trained more than 1,000 academic staff. In
1970–1971, more than 900 Brazilian graduate stu-
dents were studying agricultural sciences in U.S.
universities (Swanson 1986 in Eicher 2006:22). The
results of Brazil’s human capital improvement
are impressive. At the University of Fortaleza in
the Northeastern State of Ceará, only 2 percent of the
faculty had advanced degrees in 1963. A decade
later, 82 percent of the faculty held advanced de-
grees (Sanders et al. 1989 in Schuh 2006 in Eicher
2006: 23). When EMBRAPA became operational in
1973, it took the difficult strategic decision to up-
grade the quality of its scientific staff by retaining
only half of the 6,700 employees in the old agri-
cultural research system. EMBRAPA used a USD
100 million World Bank loan plus its own funds to
send 500 agricultural researchers for PhD degrees. It
then spent 20 percent of its total budget from
1974–1982 on training programs in Brazil and
abroad. In the late 1970s and early 1980s, EMBRAPA
had an average of more than 300 researchers

enrolled each year in postgraduate training pro-
grams. Today half of EMBRAPA scientists hold a
PhD degree. These are the scientists and profession-
als who have contributed significantly to the im-
pressive growth and diversification of Brazilian
agricultural exports over the past three decades.

Aggressive human resource development pro-
grams have paid long-term dividends for Brazil,
Malaysia, and India. Why not for Africa?

INCENTIVES ARE NECESSARY
TO RETAIN STAFF
How to retain staff in the sector and in the country
once they are trained? The critical issue is having a
professionally rewarding environment as a means
of attracting postgraduates to return to Africa and
stay. In Brazil the University Reform Act of 1968
tied promotions to higher graduate degrees and
other academic performance criteria on agricul-
tural higher education (Eicher 2006:23). The
Malaysian government focused on designing an in-
centive structure to mentor and retain scientists
rather than trying to attract members of the
Diaspora to return home (Eicher 2006:16). Malaysia
used monetary (subsidized automobile and hous-
ing loans) and nonmonetary incentives (free travel
to Mecca) to reward and retain scientists. Research
officers in Malaysia have opportunities for over-
seas study after one to three years on the job (Eicher
2006:31). In addition, shifting enrollment toward
women students has helped. Now 34 percent of the
agricultural researchers are female, and local fam-
ily ties make them less likely to emigrate than
males (Eicher 2006:16). Chile has also developed a
system of institutions and incentives to reward and
retain agricultural scientists. Chile has 16 universi-
ties with agricultural research capacity, and they
form extremely important components of the
national agricultural research system. The handful
of agricultural researchers in Chile’s four universi-
ties in 1960 had grown to over 300 in seven univer-
sities by 1995. Competitive research grant programs
represent a large share of research funds for univer-
sities, and they have reportedly been instrumental in
staff retention (Roseboom 2004 in Eicher 2006:31).
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Based on the foregoing analysis, seven common priorities are pro-
posed for consideration by government officials, institutional man-
agers, and donor representatives who desire to modernize agricultural
education in Africa: creating political will, establishing productive
external linkages, rebalancing the AET enrollment profile, adapting
curricula to the “new agriculture,” replenishing and retaining human
capital, mobilizing finance, and achieving gender parity. Each is
discussed in sequence below.

GENERATE POLITICAL WILL TO SUPPORT
AGRICULTURE
First and foremost, unflagging efforts are required in order to gener-
ate the political will needed to elevate the priority of agricultural de-
velopment on national agendas. India’s Green Revolution was
accompanied by 16 years of active political lobbying in order to main-
tain the political will required to see the effort through to a success-
ful conclusion (Eicher 2006). As noted earlier, producer associations
in Japan, Brazil, and the United States have all played key roles in cre-
ating and maintaining political support for agricultural development
policies. How can political will be created? Three activities hold the
key to success.

Educate the public

People (and politicians) cannot support what they do not understand.
The key institutional actors, both public and private, in the agricul-
tural sector are the logical parties to take on the task of public educa-
tion concerning the importance of agriculture in the national
economy. AET institutions, particularly universities, are especially
well-equipped to do this as the result of their above-average com-
munication skills, their knowledge networks, and their research ca-
pabilities. Most national newspapers contain a periodical supplement
on education; AET staff should ensure that agricultural education
gets its fair share of such news coverage. Television and radio talk
shows are equally appropriate channels for public education. And
the message should not be simply that agriculture is important for the
nation’s welfare, but that the study of agriculture and the pursuit of
agricultural professions is one of the main means of improving per-
formance in the agricultural sector.

Priorities for Modernizing
Agricultural Education

and Training

6

ch01-08_FS.qxd  12/12/07  4:06 PM  Page 41



Create capacities for lobbying and join
forces with other stakeholders

Politicians respond to political pressure. Whenever
stakeholders can join forces, their capacity to apply
such pressure increases. Farmers’ organizations in
Denmark, Japan, and the United States all played
important roles in keeping agricultural policy issues
highlighted in the political arena (Eicher 2006), and
similar associations in Senegal are beginning to con-
stitute a formidable lobbying presence. In some
cases, networks or confederations of rural develop-
ment NGOs may be able to add their voices to those
of producer associations to strengthen their impact.
At the same time, national stakeholder platforms for
dialogue such as those fomented by RUForum can
orchestrate the views of agricultural professionals
and technicians. Meanwhile, “top-down” efforts by
NEPAD and FARA can seek to transmit similar mes-
sages through the highest levels of government.

Sustain these efforts for a decade or more

As noted earlier, building agricultural capacities,
generating the right innovations in technology and
organization, and ultimately achieving progress in
the agricultural sector is a multigenerational
process. Long-term commitment is required, and
persistence is likely to be the greatest virtue. The
impressive accomplishments at Sokoine University
of Agriculture in Tanzania are largely the result of
30 years of determined efforts by university lead-
ers, government officials, and key development
partners. In agriculture, quick successes are rare,
but incremental progress is not unusual. The secret
lies in staying the course.

BRING AET INSTITUTIONS INTO
THE NATIONAL AGRICULTURAL
INNOVATION SYSTEM BY
ESTABLISHING BETTER
INSTITUTIONAL AND MARKET
LINKAGES
AET, as stated Chapter 3, tends to be inward look-
ing and insular—isolated from markets, from re-
search and extension, and from international
knowledge sources. As a result, it falls far short of
fulfilling its potential to energize national agricul-
tural innovation systems (Davis et al. 2007). What
can be done to break AET’s isolation?

AET systems should align themselves with
national agricultural priorities and market
requirements

Such alignment requires better information about
labor market needs and trends in agricultural em-
ployment. This information is exceedingly rare in
Sub-Saharan Africa. Therefore, institutions should
consider setting up permanent mechanisms for
monitoring the job market and adapting their cur-
ricula in response to changing employment oppor-
tunities (e.g., as the result of major public policy
initiatives) and to shifting skill demands (e.g., due
to market opportunities and technological ad-
vances) (Vandenbosch 2006:102). In particular,
more systematic data are needed on graduates
through tracer studies to ascertain the external pro-
ductivity of training.

Sokoine University of Agriculture in Tanzania
is one of the few AET institutions to have sur-
veyed its graduates and their employers for feed-
back on graduate performance in employment
(Sokoine University 2005).35 In 2004, it commis-
sioned tracer and employer studies for all of its
nine major academic programs. The tracer studies
found that, although the public sector remained
an important employer, accounting for roughly
one out of every three graduate hirings over the
years, public employment opportunities were
seen to be stagnating as the result of limitations on
the government workforce, the privatization of
state farms and parastatal industries, and plans
for the outsourcing of some extension services. To
a large extent, the bulk of public hiring in the agri-
cultural sector was found at the local government
level as the result of government’s decentraliza-
tion policies. Reflecting strong economic growth
averaging 6.9 percent over the past six years, the
private sector has emerged as an important source
of agricultural jobs, absorbing 20 to 35 percent of
all graduates—with the notable exception of agri-
cultural extension. The NGO sector appeared as a
smaller but growing employer of 10 to 20 percent
of agricultural graduates. With the exception of
forestry (32 percent), unemployment rates across
agricultural disciplines were generally in a rea-
sonable range of 5 to 8 percent. On balance, the de-
mand for agricultural graduates in Tanzania is
expected to remain steady over the next several
years, with the majority of jobs involving some
type of producer advisory service (either public or
private) at the local government level. However, in
many cases these services go beyond the traditional
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extension focus on farm production to embrace
credit, marketing, processing, natural resource
management, and other complementary activities.
Sokoine’s tracer study results are summarized in
Table 6.1.

Although Tanzania is but one of among 45
countries in Sub-Saharan Africa, it may be taken
as somewhat representative of those particular
countries—13 in total—that have averaged 5 per-
cent economic growth or more over the past five
years.36 Many of these countries (but not all) have
adopted similar policies of downsizing and decen-
tralizing government services, privatizing former
government enterprises, providing incentives for
private sector development, and reducing barriers
to trade and investment. In most of these strong-
growth countries, anecdotal reports confirm that
labor market demand for agricultural graduates
is rising in the areas of agribusiness, credit and
marketing, product processing, natural resource
management, and rural community advisory
services. Based on the Sokoine study, the main

areas of projected employment growth and stag-
nation for agricultural graduates in Tanzania are
highlighted in Table 6.2.

The projections in Table 6.2 above reflect the
growing diversity in labor market demand as job
prospects in the private sector increase. This trend
extends beyond Tanzania into the region, where
private sector opportunities are stimulating the re-
organization of faculties of agriculture and the de-
velopment of new departments, laboratory
capacities, and curricula. For example, Makerere
University has created a College of Agriculture
and Natural Resources Management. Within this
dynamic context, particular attention is being
given to agribusiness, food technology, and agri-
cultural engineering. Two distinct thrusts are ob-
served: (1) the incorporation of molecular biology
into crop science, horticulture, and animal produc-
tion; and (2) the emergence of natural resources
management as a combination of soil science,
forestry, water resources, rangeland management,
and environmental science.37

Table 6.1 Percentage Distribution of Sokoine University of Agriculture Graduate Employment, 2005

Employed by In
No. of Govt Private Teaching postgraduate 

PROGRAM respondents agencies sector NGOs institutions studies Unemployed

Agricultural 137 30 37 19 6 8 —
Economics &
Agribusiness

Agricultural 95 36 2 8 45 3 5
Education &
Extension

Agricultural 93 33 36 12 10 — 8
Engineering

Agriculture, 84 63 9 25 — — 4
Agronomy,
Horticulture

Animal Science 36 22 nr nr nr nr 17

Food Science 246 34 37 8 — — 11
and Technology

Forestry & 124 32 18 12 — 4 32
Environmental
Science

Home Economics & 151 62 11 13 4 4 6
Human Nutrition

Veterinary Medicine 40 26 nr nr nr nr 8

Source: Sokoine University 2005.

nr = not reported
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Employer surveys also generate important feed-
back on the relevance of AET curricula and content.
In the Sokoine study, employers across a range of
agricultural disciplines underscored the following
areas as needing greater emphasis within current
agricultural education and training programs in
order to generate more productive graduates:

• Entrepreneurship
• Practical training for applied skills develop-

ment
• Information and communications technology

literacy
• Oral and written communication skills
• Additional elective subjects to enable greater

graduate specialization.38

Overall, countries need to achieve better strate-
gic alignment of AET curricula with national

agricultural priorities (Rivera 2006:13, 36). One way
to do this would be to create discussion platforms
among stakeholders for setting national priorities
in AET vis-à-vis agriculture development plans in
each country. For example, RUForum has encour-
aged the creation of a national forum in each of its
member countries as a mechanism for accelerating
the flow of information, building consensus
around strategic priorities, improving coordination
among agricultural institutions, and lobbying for
political attention to agriculture.

Integrate AET institutions within national
and regional agricultural innovation
systems

From an innovation systems perspective, the con-
cern is that AET institutions are generally too
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Table 6.2 Projected Employment Area Trends for Agricultural Graduates in Tanzania, 2005

PROGRAM High growth areas Moderate growth areas Stagnant

Agricultural Agribusiness. Agricultural policy; teaching;
Economics & rural credit programs. 
Agribusiness

Agricultural Agribusiness. Local govt. extension; marketing; Ministry extension services;
Education & environmental conservation; secondary-level teaching.
Extension banking and credit; NGO

extension.

Agricultural Irrigation; water Local governments; Ministries; parastatals.
Engineering management. mechanized agriculture;

food processing.

Agriculture, Agricultural processing; Agricultural credit; produce Ministries; parastatals.
Agronomy, Horticulture flower industry; marketing; natural resources

seed industry; management.
bio-technology.

Animal Science Local governments Range management Ministries; parastatals.

Food Science and Food processing; food Analysis, certification Ministries; parastatals.
Technology quality control; beverage and standards.

production; food analysis;
preservation.

Forestry & Natural resources management;
Environmental Science government forestry. Environ-

mental education.

Home Economics & AIDS nutrition in govt. District Council development Teaching; ministries.
Human Nutrition and NGO programs. officers; NGO community 

health programs.

Veterinary Local governments; Private sector; self employment Ministries; parastatals.
Medicine livestock production. meat inspection; artificial

insemination.

Source: Sokoine University 2005.
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weakly incorporated into agricultural innovations
systems for them to fulfill their potential as inno-
vation agents. The current organizational struc-
tures, behaviors, and beliefs have their roots in a
rather mechanistic application of the linear vision
of science (described earlier) that does not ade-
quately account for the uniqueness—the inherent
differences in markets, institutions, history, gov-
ernance, and culture—of each country. As a result,
policies in both agriculture and education focus
almost exclusively on science-based strategies to
boost yield and output through what amounts
to simple technology package transfers to small-
holders. Yet in a vibrant innovation system, efforts
to promote agricultural development would be
more broadly defined as a combination of institu-
tional endeavors to develop innovation clusters,
value chains, contracting arrangements, informa-
tion networks, and other systems that bring to-
gether technological improvements in production,
processing, and distribution with organizational
improvements in how information and knowl-
edge are exchanged among various actors in these
systems, and with policy changes that create fa-
vorable incentives and institutions to promote
change (Davis et al. 2007:42). In short, institutional
networking in all its forms allows AET institutions
to enter the innovation system and play an active
part in it.

Because innovation systems obtain their energy
and ideas through interactions, networking is the
glue that joins them in common endeavors.
Networks in all their forms (national forums, sub-
regional organizations, professional associations,
institutional partnerships, and collaborative post-
graduate programs) offer three specific benefits to
their participants: (1) they help to overcome scien-
tific isolation; (2) they enable broader mobilizations
of capacity than would otherwise be possible; and
(3) they play an important quality assurance func-
tion through information sharing and peer review.
Network linkages can be backward to the sec-
ondary, technical, and primary education subsec-
tors, forward to employers and producers, and
lateral to other types of AET institutions.

The ideal management arrangement would be
to have all three sides of the knowledge triangle
under one administration, as is done in the
American land-grant model. However, institu-
tional domains are too well established in most
African countries for this to be feasible. Eicher rec-
ommends that the ministry of agriculture should

be given responsibility to implement at least two
of the three core components (education, research,
extension) because the transaction costs are high
when these components are managed by separate
ministries (Eicher 2006:38). Modified organiza-
tional arrangements that put all AET institutions
under a single authority, rather than divided
among different authorities, could facilitate coor-
dination. But on the whole, ministries of agricul-
ture have proved inappropriate bodies for the
administration of education programs (Wallace
and Nilsson 1997:19; Atchoarena and Gasperini
2003:26). 

More importantly, governance structures of
AET institutions should be modified to provide
for greater institutional autonomy and increased
participation by stakeholders. Granting more
management autonomy to AET institutions intro-
duces the flexibility required to shape responsive,
agile, and innovative institutions. Placing em-
ployer and producer representatives on their gov-
erning bodies, particularly at the tertiary level, can
provide a powerful incentive to link training with
market demand.

Access to international knowledge sources
is becoming increasingly easy, but often
requires external assistance

Access to global information resources on agri-
culture, for example, can be much improved in
spite of limited access to computers and/or con-
nectivity through subscriptions to The Essential
Electronic Agricultural Library (TEEAL), devel-
oped by Cornell University with assistance from
the Rockefeller Foundation. This annually up-
dated collection of 140 of the world’s major agri-
cultural journals from 1993 to 2005 is available
either as a local area network (LAN) mounted on
a 300 GB external hard drive for USD 3,500 or as
a set of 460 compact discs for USD 5,000. Where
connectivity is available, the Access to Global On-
line Research in Agriculture (AGORA) program
offers inexpensive linkages to 3,000 scientific jour-
nals covering a range of agricultural fields (Eicher
2006: 44–45). These services are supplemented
by OARE, an online database of 1,000 journals
covering disciplines related to the environment
and its management. Launched in 2006 by the
United Nations Environmental Program and
Yale University, it contains the outputs of three
dozen publishers.39
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The Bunda Agricultural College in Malawi has
clear policies promoting interconnections with
research organizations (Harawa 2006:21). Makerere
University has forged formal links through mem-
orandums of understanding with, among others,
national agricultural research organizations,
IFPRI, FAO, and the African Research Consortia
(Obua 2006:21). In Ghana, formal ties have been
established between AET institutions and re-
search institutions. An example is the develop-
ment of new cassava varieties, in which Ghanaian
universities have worked closely with the Council
for Scientific and Industrial Research and the
Ministry of Food and Agriculture (Kwarteng
2006:31). 

Better linkages to markets and end-users will go
a long way toward addressing a unique challenge
in African AET—overcoming skepticism about the
value of agricultural careers that distorts current
enrollments.

ASSESS AND REBALANCE AET
ENROLLMENT PROFILES
Technical education pyramids

In Chapter 4, the concept of a “technical education
pyramid” was introduced. The agricultural sciences
can be viewed as a constituent “slice” of this pyra-
mid. Although some guidelines have been given
(e.g., FAO), there is no universal prescription for how
this pyramid should be shaped. What is critical is to
realize that the shape of the pyramid is a policy vari-
able that can be monitored, evaluated, and modified
to suit a nation’s needs. Governments and their min-
istries should know what the shape of their pyramid
is, and should have an opinion on whether the
current shape is appropriate for supporting future
human resource needs. Mozambique is one country
that has sought to put in place a technical pyramid for
agriculture that supports its local, provincial, and
national development strategies (see Box 6.2).
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Box 6.1 Mali Agribusiness Incubator

The Mali Agribusiness Incubator is designed to assist
entrepreneurs in agriculture-related efforts. Its goal is
to facilitate the integration of modern technologies
into Malian agricultural practices. The initiative is a
partnership between an agricultural research organi-
zation, Institut d’Économie Rurale, and a higher edu-
cation institution, Institut Polytechnique Rurale. The
Incubator is staffed by seven professionals with di-
verse disciplinary backgrounds who recently received

graduate training through USAID sponsorship. It is
organized into three operational sections: Plant
Biotechnology, Engineering, and Innovative Outreach.
Initial activities focus on improved post-harvest stor-
age, disease-free seed production, soil analyses, a
disease diagnostic clinic, and shea butter export. The
Incubator responds to a perceived disconnect be-
tween teaching, research, and extension activities,
and their general isolation from small-scale farmers.

Box 6.2 Creating an Agricultural Education System in Mozambique

The government of Mozambique is working to con-
struct an appropriate technical education pyramid for
agricultural education. The first building block was
the Faculties of Agronomy and Veterinary Medicine
at Eduardo Mondlane University, which date from
Independence in 1976. They were complemented by
the introduction of diploma-level training provided
by the Agrarian Institute of Chimoio (1976), the
Agrarian Institute of Boane (1986), and the Agrarian
Institute of Chokwe (2004). Next, private higher
education was authorized in 1996 and led to the

establishment of the Catholic University and the
Mussa Bin Bique University to serve the center of the
country, both of which offer diploma and degree pro-
grams in agriculture. Then, applied programs in agri-
culture were initiated at two new agricultural
polytechnics in 2006. Finally, a Masters program in
Rural Development was launched at Eduardo
Mondlane University in 2006. In this way, a geo-
graphically dispersed system of public and private
institutions offering agricultural education at various
levels has sequentially been put in place.

Source: Authors.

Source: Authors.
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REORIENT CURRICULA AND
MODERNIZE TEACHING
METHODS
Agricultural innovation requires a cadre of pro-
fessionals with a new skill set and mindset (see
Introduction). Agricultural education needs to
move away from a mere transfer of information to
the development of skills in accessing and apply-
ing available information for agricultural problem
solving. As stated by the InterAcademy Council
(2004:182): “The overall objective of universities
in revising and reorienting their agricultural un-
dergraduate curricula should be to produce grad-
uate scientists who are able to conceptualize,
implement and direct projects with producers;
analyze ecological and conventional food pro-
duction systems; integrate biology, economics
and ecology in food systems; use systems ap-
proaches for complex problems; analyze policies
on agriculture and food as they relate to sustain-
ability; and process the right values toward
people and the environment.” Multidisciplinary
approaches are called for that address the needs
of the various producers, including those in sub-
sistence, market-oriented, and commercial agri-
culture (Orden 2004).

In the medium term, efforts to improve AET in
Sub-Saharan Africa might emphasize interven-
tions designed to develop further the innovative
capabilities of the region’s human capital base.
Such efforts would focus on the provision of learn-
ing opportunities geared to the specific needs of
different actors in the innovation system, rather
than on traditional benchmarks set by academic
standards or the public service. This would entail
linking AET training and research agendas more
closely to the needs of different user communities
(such as smallholder farmers, rural traders, agro-
processors, and consumers), fostering stronger
linkages between formal AET organizations and
national extension systems (in all their plurality—
public, private, and NGO), exploring new ways of
leveraging expertise and resources from interna-
tional research organizations and foreign univer-
sities, and working to meet the needs of private
industry (IFPRI 2007).

Specific policies and programs would concen-
trate not only on improving formal AET organiza-
tions, but also on expanding post-secondary
technical training institutes, inservice and on-the-job
programs, distance education, and other modalities
specifically adapted to the needs of diverse actors

in the innovation system. Policies and programs
would also need to recognize private provision of
AET as a necessary complement to the formal, pub-
lic sector AET system.

Curricula

An immediate step toward improving AET sys-
tems in Sub-Saharan Africa might be to realign the
visions and mandates of AET institutions with
national development aspirations by promoting
new types of educational programs that are less
encyclopedic and more strategically attuned to the
different needs of social and productive actors.
In countries with extreme resource poverty and
weak research capabilities such as Ethiopia and
Mozambique, the comparative institutional ad-
vantages of the AET system may be strategically
maximized by rethinking visions and mandates—
and the functions and roles that follow from
them—relative to the country’s development ob-
jectives. The goal here is to move the AET system
into closer, more productive relationships with
other actors within the innovation system (Davis
et al. 2007).

Curricula need to be broadened to cover not
only farm production but marketing, alternative
crops, post-harvest technologies, agribusiness,
resource management for sustainability (e.g.,
rainwater harvesting, conservation tillage), and
pertinent soft skills. These reformed curricula
should also be framed by the government’s
strategic priorities for future agricultural de-
velopment. Teaching programs are becoming
demand-responsive, as seen in some AET institu-
tions, but major reorientation is still required in
most cases to address new and emerging needs.

Given the decline in public sector employment
in most African countries, curricular reorienta-
tion should incorporate both market-oriented
and smallholder agriculture. Students should be
exposed directly to farmers’ circumstances. First,
the focus needs to be on more practical “hands-
on” training, with emphasis on competencies
achieved and not on time spent in class. Second,
the modes of training should shift from time-
based, lengthy training that mirrors the system of
general education toward shorter learning mod-
ules that add up to some form of certification.
Third, development of training programs needs
to be more participatory, involving not primarily
AET experts but those who can articulate
demands, i.e., producer organizations, NGOs,
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commercial employers, researchers, and exten-
sionists. Fourth, allowances must be made for
adapting training content to local agro-ecological
zones and indigenous knowledge (Vandenbosch
2006:101-102; Wallace and Nilsson 1997:34).

From an innovation systems perspective, evi-
dence suggests that the distribution of innovative
capabilities among individuals is highly skewed.
Even though there are few methods to measure
traits such as learning ability, task commitment,
and creativity, it is generally accepted that not all
individuals possess these traits together (Renzulli
2003). And because the distribution of innovative
capabilities is skewed, it is often effective to design
education and learning systems that are suffi-
ciently responsive to different individuals possess-
ing different combinations of different traits (Reis
and Renzulli 2003).

One implication is that educational approaches
and learning philosophies applied to AET in
Africa need to accommodate different types of in-
dividual needs and learning styles. For example,
tertiary education systems might consider diver-
sifying away from well-structured degree pro-
grams centered solely on traditional disciplines,
and moving into a wider offering of programs.
These might range from short, applied courses
to short-term professional training to long-term
multidisciplinary degree programs (Davis et al.
2007:13).

Building such a menu for AET in Africa will re-
quire flexible policies and practices, such as em-
ployment regimes in which underperforming
professionals can be fired and good professionals
promoted; reliance on foreign expertise only to the
extent that the foreign experts build competencies
among local instructors; and governance cultures
and organizational environments that foster inno-
vation (Davis et al. 2007:14).

In Sub-Saharan Africa, various AET institu-
tions have moved in the direction of updated,
broadened curricula. At the regional level, the
African Network for Agricultural, Agroforestry
and Natural Resources Education (ANAFE) has
been assisting university faculties, particularly
in West Africa, to undertake undergraduate
curriculum reviews and develop new instruc-
tional manuals. One notable effort to tackle these
deficiencies is the professional upgrading pro-
grams developed for extension workers by local
universities with assistance from the Sasakawa
African Fund for Extension Education. Focusing

on midcareer professionals, the program offers a
reformed interdisciplinary curriculum leading to
BSc and MSc degrees that emphasize technology
transfer, participatory methods, and respect for
local knowledge. To date, a dozen Anglophone
and Francophone universities have participated
(Muir-Leresche 2003:6; Kwarteng 2006:7; Maguire
2000:9). Similar curriculum modernization efforts
are underway in Eastern and Southern Africa
with encouragement from ASARECA and
RUForum.

Institutional-level curricula reforms are gain-
ing momentum. The Rwanda Institut Supérieur
d’Agriculture et d’Élevage has adopted a
competency-based curriculum to replace its
classical programs (Makelele 2006:32–33; Rivera
2006:24). Tanzania’s Sokoine University of
Agriculture has conducted extensive tracer stud-
ies and employer surveys for all of its courses as
the basis for institution-wide curricula reforms.40

All four tertiary AET institutions surveyed in
Ghana have made efforts to introduce more rele-
vant courses, including a new degree in agribusi-
ness at the University of Cape Coast, and
post-harvest technology studies, agricultural
business studies, and entrepreneurship at the
University of Ghana. Content in nontraditional
agriculture includes beekeeping, mushroom culti-
vation, and rearing grasscutters, small animals that
are a local source of meat (Kwarteng 2006:11–12,
30; Rivera 2006:28). Malawi has introduced
agribusiness and emphasizes self-employment
and entrepreneurship (Rivera 2006:28). The
Faculty of Agriculture at Makerere University
has responded to the demands of the labor
market by introducing new agricultural degree
programs, including agribusiness management,
agricultural land use and management, and
horticulture (Obua 2006:36). Kenya’s Jomo Kenyatta
University of Agriculture and Technology has
similarly adjusted its course offerings. Finally,
the University of Pretoria has set up interdisci-
plinary degree programs in natural resources by
combining the faculties of agriculture with that
of natural sciences. The University of KwaZulu-
Natal has taken similar steps to create an inter-
disciplinary study program in food security (see
Box 6.3).

The revision of curricula for the midlevel train-
ing component of the Agricultural Technical and
Vocational Education (ATVET) program in
Ethiopia displays elements of good practice.
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Practical training has been strengthened by iden-
tifying the most essential skills in the professional
courses, defining corresponding qualification
standards, and establishing assessment methods.
After one year of trial implementation, the content
was revised based on inputs from various stake-
holders. Graduate competencies were then speci-
fied (Vandenbosch 2006:52–54). In Kenya,
innovations in both curriculum and pedagogy
have been combined by the Baraka Agricultural
College (see Box 6.4).

A few agricultural institutions have demon-
strated effectiveness in preparing their students for
careers in production agriculture. One compelling

example is the Songhai agricultural training center
in Porto Novo, Benin, which enables 65–70 percent
of its graduates to settle into agriculture. The cen-
ter is locally owned and privately managed. It has
a capacity of 225 boarding places and offers train-
ing in small-scale farming, farm management, and
agricultural teaching. About 20 percent of the
trainees are women, and 60 percent of the trainees
come from rural areas. The instruction favors ap-
plication with more than 75 percent of instructional
time devoted to practical subjects. Innovations
in the training include creation of a business center
of agricultural products, a soybean marketing
chain, and organization of a credit program to

Box 6.3 Interdisciplinary Food Security Studies at the University of KwaZulu-Natal, South Africa

The University of KwaZulu-Natal’s postgraduate Food
Security Programme is a unique initiative that cuts
across disciplines to train Africans actively involved in
food security programs and research. Since its begin-
ning in 2001, students from 10 African countries have
participated. Currently 23 students are enrolled.
Students begin their training with an interactive two-
week course facilitated by 15 disciplinary specialists.
The introductory module explores the diversity, com-
plexity, and interrelatedness of food security issues.
Transdisciplinary course modules on food production,
storage and access; nutrition; sustainable livelihoods;
food security information systems; simulation

modeling; and food security research methodologies
are offered through workshops and digital learning.
Compulsory coursework components include public
policy analysis, project design, and project evaluation.
Students also take elective options from various disci-
plines and conduct research on food security. The
program has drawn disparate academic staff together
and strengthened their collaboration around complex
food security issues. Graduates are expected to find
employment in food and agricultural research, policy
formulation, agricultural extension, teaching and
training, and food aid monitoring. See www.
ukzn.ac.za/foodsecurity.

Box 6.4 Innovations in Teaching at Baraka Agricultural College in Kenya

One private institution in Kenya incorporates innova-
tions in curriculum and pedagogy on several levels.
Baraka Agricultural College, a private institution oper-
ated by the Fransciscan Brothers, focuses mainly on
entrepreneurship and self-employment. Students
undertake commercial operations on individual, 
10-square-meter plots of land with a loan from the
college. They keep proper records of production and
expenses, employ the appropriate husbandry prac-
tices, purchase inputs, and sell the produce. The stu-
dents then repay the loan and keep the net income.

The learner-based approach to practice is also re-
flected in four-month field attachments for each stu-
dent. The college collaborates with the ministries of
agriculture and livestock, NGOs, and community-
based organizations in arranging these attachments.
In recognition of its achievements, Kenya’s Ministry of
Agriculture has seconded four of its staff to the institu-
tion. The college also provides learners with practical
skills needed for income generation, such as making
jam, yogurt, and bread (Ngesa 2006:65–68). See www.
sustainableag.org.

Source: Authors.

Source: Authors.
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help trainees establish themselves after training
(Ogoudedji 2006:3, 46–48). Other institutions that
have encouraged students to develop business
plans and helped them to obtain financing for busi-
ness start-ups include the Botswana Agricultural
College, the University of Swaziland, the agricul-
tural polytechnics in Mozambique, and Makerere
University.41

Another example of good practice is at the
Hargaz Agro-Technical School in Eritrea, a non-
government agricultural technical school operated
by the Franciscan Brothers. Management has a
clear concept of the skills required by graduates in
horticulture and animal science. Instruction has a
practical orientation, with students undertaking
field projects and daily work in the field with crops
or animals. Students make daily observation and
recording of their projects. When a problem is en-
countered, students are directed to ask classmates,
then advanced students for help before approach-
ing the teaching staff. The school also offers short
courses for mostly illiterate farmers in irrigation
techniques and equipment.

Makerere University has also undertaken a
noteworthy effort to introduce targeted, flexible
short courses for producers. Its Continuing
Agricultural Education Center offers short-term
training, outreach programs, workshops, and
seminars to extension workers, agribusiness, and
receptive farmers (Obua 2006:11). Many view it as
a model for the provision of agricultural educa-
tion outside of the formal diploma and degree
programs.

Open and distance learning (ODL) offers great
potential for increasing flexibility in the use of
educational resources. In Meru, Kenya, the
Methodist University has put together a six-month
distance education program for agricultural pro-
fessionals and farmers that addresses specific
commodities and includes occasional hands-on
workshops.

Teaching Methods

As slow as the pace of curricular reform may be,
curricula are nevertheless changing faster than
teaching methods. The techniques employed by
academic lecturers are particularly resistant to
change and are badly in need of retooling. They are
generally assimilated by instructors through years
of classroom lecture experience as students with
“the sage on the stage” approach to teaching. More

often than not, junior lecturers are forced to learn
their craft through trial and error.

Modern pedagogy emphasizes that the teacher
or professor is no longer the “font of all wisdom”
but is rather a facilitator providing students
with the inspiration to explore for themselves the
ever-expanding oceans of knowledge. The educa-
tor’s role should be to promote analytical skills,
self-esteem, a sense of personal competence,
and the capacity to participate in community
and national affairs, as well as to build inter-
personal trust and satisfaction (Muir-Leresche
2006a). The use of case studies can help to teach
these qualities.

Regrettably, postgraduate programs do not nor-
mally include training in teaching techniques, use
of instructional materials, or lesson planning, and
institutions rarely take the initiative to make up for
these oversights. One exception is Ethiopia, where
the higher education system has set up pedagogi-
cal resource centers within each university in
order to improve the effectiveness of the teaching
and learning processes. With technical assistance
from the government of the Netherlands, these
centers offer workshops to build up teaching
skills, professional development through self-
paced learning, and instructional equipment for
academic staff.

Fortunately, this problem is increasingly being
recognized and engaged. For example, Makerere
University and RUForum have partnered to pro-
duce an inservice short course for academic staff
that emphasizes personal mastery of the “soft
skills” needed to facilitate interactive classroom
learning. The 12-module course covers a range of
communication, class management, and social-
psychological skills. It has been successfully pi-
loted with 26 staff, and its instructional materials
are available through RUForum for use by other in-
stitutions (Kibwika and Hagmann 2007).

Another useful reference for adapting pedagogy
to new labor market demands is the manual for
university instructors developed by ANAFE
(Muir-Leresche 2006a). The manual gives educa-
tors practical ideas on how to implement small
changes in their teaching approach to classes with-
out necessarily having to wait for major institu-
tional reforms in support of new pedagogical
approaches. The ideas it presents are generic and
relevant to all areas of education, but its examples
have been developed for specifically for agricul-
ture, agroforestry, and natural resources.
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Spark student and public interest
in agriculture

Progress in agriculture will be much slower if AET
institutions cannot attract motivated and well-
prepared students. The prevailing African view of
agriculture as the “occupation of last resort” needs
to be challenged and changed. Changes to institu-
tional admissions processes that would allow stu-
dents to choose agricultural studies, rather than be
“assigned” to them, would be a good place to start.
Guest lecturers representing the spectrum of agri-
cultural employment, field trips, and student at-
tachments would also help. AET leaders could also
cultivate media contacts and create annual prizes
to attract public attention. Concerted efforts are
needed to explain to the general public that na-
tional development occurs through agriculture, not
in spite of it.

Most importantly, students should be offered
a menu of career options under the rubric of agri-
culture so they can see the breadth of its applica-
tion. Career paths might be structured around
agricultural marketing, post-harvest storage
and processing, agribusiness, natural resource
management, rural finance, and others. In some
cases it may be beneficial to recast agricultural
education in more modern and appealing terms.
For example, the University of Mauritius en-
hanced its agricultural curriculum with agri-
business and food technology content. Likewise,
a new master’s program in Agriculture Infor-
mation and Communications Management spon-
sored by the Association for Strengthening
Agricultural Research in Eastern and Central
Africa (ASARECA) seeks to redefine agricultural
extension as a communications and knowledge
management profession. Such restructuring may
help to rekindle student interest in agricultural
careers.

REPLENISH HUMAN CAPITAL
THROUGH LOCAL
POSTGRADUATE PROGRAMS
The capacity to generate highly trained human cap-
ital for agriculture is constrained by limited oppor-
tunities for postgraduate study and imbalanced
donor support for this goal (see Chapter 3).
Investment in agricultural research networks has
received much more donor funding than postgrad-
uate training (IFPRI Seminar on Capacity Building

for Agricultural Development 2006). Meanwhile,
staff attrition due to brain drain, AIDS, and retire-
ments is thinning the pool of AET teaching staff.
Replenishing this pool through study-abroad pro-
grams is a declining option, as tropical agriculture
recedes from the curricula of universities in
Northern Hemisphere countries, the cost of over-
seas postgraduate studies rises, and donors remain
resistant to large-scale scholarship programs.
The only viable strategy is for Africa to grow its
own experts.

Strengthen and expand national
MSc programs

The key element in this strategy is to strengthen
and expand national MSc programs. This is where
the “capacity to build capacity” resides. It enables
future rural advisory personnel to learn to solve
problems, and future researchers to hone their in-
vestigative skills while adding to their country’s
stock of knowledge. Increased numbers of highly
trained African agricultural specialists are needed
to support agricultural commercialization, to staff
research and extension systems, and to rejuvenate
AET systems, especially at the tertiary level. The
success of agricultural development in other de-
veloping countries, noted earlier, depended in part
on massive programs of staff training (e.g., Brazil,
India, and Malaysia). Much of this was achieved
through the managed growth of national MSc. pro-
grams. Encouragingly, this process seems to be get-
ting underway with the establishment of more than
15 new MSc programs in agriculturally related sub-
jects within Eastern and Southern Africa over the
past three years.

Lay the foundation for PhD programs

A large number of PhD degree holders in agricul-
turally related fields will be needed—at least 1,000
over the next 15 years—to staff these expanding
MSc programs and to replace existing staff who
will be lost to brain drain, AIDS and the imminent
wave of retirements. This sizeable undertaking
should be started immediately by using a combina-
tion of (1) existing national PhD programs of good
reputation; (2) the emerging offering of collabora-
tive regional PhD programs; (3) existing “sand-
wich” PhD programs; and (4) strategically chosen
overseas PhD programs. As these doctoral candi-
dates complete their dissertation research on local
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topics, a significant addition will be made to exist-
ing knowledge on African agriculture, and depen-
dence on foreign technical experts will be reduced.

Tackle the conundrum of incentives for
staff retention

Expanding the supply of trained African agricul-
tural scientists will not suffice by itself. It will be
necessary to address also the root causes of high at-
trition and low retention among academic staff.
Low pay is a clearly a factor. Real faculty salaries
fell by 30 percent between 1980 and 1988 and have
continued to decline in most countries. In Nigeria,
university faculty salaries in 1991 were only 10 per-
cent of their level in 1978 (InterAcademy Council
2004:171).

Various studies have found that a conducive
professional environment may be just as impor-
tant as income to many academicians (Eicher
2006:31; Tettey 2006). This applies particularly
when the work environment enables a recent
PhD holder to maintain the currency of the intel-
lectual capital that he or she has acquired through
doctoral studies and to put these skills to use.
Measures that address this need are joint appoint-
ments of recent PhDs with institutions abroad,
twinning and mentoring, start-up research grants,
sabbatical leaves, and rapid career advance-
ment (InterAcademy Council 2005:177, 180–181).
Continuing professional development opportuni-
ties, such as those provided to graduates of the
regional postgraduate program for University
Science, Humanities and Engineering Partnerships
in Africa located at the University of Cape Town,
would help to keep staff engaged while maintain-
ing their intellectual capital.

Incentives (in salary or in-kind) or public recog-
nition for good performance in teaching and re-
search can also help to retain productive staff.
Internal decision making within AET institutions
could be streamlined so as to reduce staff time
spent in committee deliberations and to enable
quicker decisions on staff requests for appoint-
ment, promotion, conference attendance, study
leave, new course approval, etc. (Tettey 2006). In
addition, administrative systems that allow educa-
tors and trainers to participate in management and
decision making contribute to better staff motiva-
tion (Vandenbosch 2006:104).

Competitive funding opportunities for teaching
innovation or research often inject creative energy

and commitment into working environments by
providing staff with the means to obtain a measure
of professional satisfaction through the combined
pursuit of personal and institutional interests.
Competitive funds for developing postgraduate
courses and building university research capacity
have worked well in countries as diverse as
Argentina, Chile, Ghana, Mexico, Tunisia, and
Vietnam. Senegal’s National Agricultural Research
Fund, a competitive mechanism established in 1999
for funding agricultural research by public, private,
NGO, and university organizations, has increased
institutional collaboration and made research more
demand-responsive (Stads and Sene 2004:7).
RUForum’s competitive grants program for staff
and postgraduate student research is generating the
excitement of intellectual discovery as it fosters
farmer-oriented, interdisciplinary, problem-solving
research.

African higher education institutions have tra-
ditionally emphasized scientific publications as a
main criterion for academic promotion. This re-
quirement has created an incentive system that en-
courages pure science and esoteric publication
while ignoring problem-solving science. For uni-
versity research to contribute more directly to solv-
ing the challenges of national development, the
present incentive system for promotion will need
to be modified. For example, the Jomo Kenyatta
University of Agriculture and Technology in
Kenya weighs intellectual property contributions
(i.e., applied science patents) highly in the consid-
eration of staff merits for promotion. This has paid
off with the university registering 26 patents in the
past five years (Ng’ethe 2007).

Brazil, China, Malaysia, Chile, and India have all
succeeded in creating attractive working condi-
tions, stemming brain drain, and attracting back
home professionals who emigrated (InterAcademy
Council 2004:181; Eicher 2006:31). It is not easy, but
it can be done (see Box 6.5).

MANAGE FINANCES PROACTIVELY
The grim picture painted earlier about lack of facil-
ities and equipment in AET is largely the conse-
quence of inadequate financing, which, in turn,
results from overdependence on dwindling public
financing and reduced gap-filling by donors. Since
the mid-1980s, AET institutions at all levels
have suffered sharp cuts in real budgets.
Decapitalization and “asset stripping” have taken
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place (Wallace and Nilsson 1997:19) AET institu-
tions face the unenviable but inevitable task of try-
ing to perform well within a shrinking resource
envelope (Atchoarena and Gasperini:263). There
are three ways to address this challenge.

Make more efficient use of existing
resources

Efficiency gains enable more to be accomplished
with the same amount of funds, or the same out-
puts to be achieved at lower cost. One way to

Box 6.5 The Challenge of Changing Organizational Culture

An organizational culture can be defined as a set of
basic assumptions that are developed by a group in the
process of learning how to deal with external adapta-
tion and internal integration (Schein 1984). The set of
assumptions is considered valid by the group if it has
worked well enough in the past (by whatever standards
the group may choose to assess it). This organizational
culture is then taught to new members of the group as
the correct way of approaching problems within the
organization. In essence, organizational cultures define
what an organization can and cannot do. As a result,
they can either facilitate or impede innovation.

The above definition stresses that (1) an organiza-
tional culture is a set of beliefs, not values or behav-
iors; (2) it is invented by a group in the early days of
the organization and is then passed on to newcomers;
(3) building the culture takes time because it requires
the repeated use of specific approaches to successfully
tackle similar problems; and (4) organizational cul-
tures usually change very slowly because the assump-
tions are only changed after they repeatedly fail to
deal with new situations and are accepted by the or-
ganization as a whole (Christensen and Raynor 2003).

Organizational cultures can also change suddenly,
for instance, when the organization faces a major cri-
sis or a massive induction of new members. But even
when a large number of people are hired by an orga-
nization, it is often the case that the newcomers are
expected to adapt to the prevailing culture. Only
through repeated failures will the organization reex-
amine the assumptions and form new ones, even
though the new assumptions will still be influenced by
the ones they replace. In short, the evolution of orga-
nizational culture is a slow and path-dependent
process. Among society’s various institutions, the
university is notoriously resistant to change.

A number of external and internal factors influ-
ence the emergence of an organizational culture.

The external factors relate to the perception the
founding group has about the environment and about
how to survive in it. Internal factors concern the
group’s perception about how to organize relations
among the organization’s members so that the organi-
zation can survive while minimizing internal con-
flicts. The challenges of external adaptation are
related to the development of a consensus about the
organization’s mission, objectives, and the means to
achieve them. The internal factors are related to the
development of common language and concepts, the
establishment of the group’s frontier—especially the
criteria to exclude members—and the definition of
power structures and incentives.

Understanding the nature and dynamics of organi-
zational cultures is important to the design and imple-
mentation of successful AET reforms. For example, if
the culture of a university researcher’s academic de-
partment is one in which colleagues are—or are ex-
pected to be—highly productive, then individual
researchers tend to conform to the accepted norm. If
output is regarded as less important, then their produc-
tivity necessarily conforms to a different norm.
Similarly, if the department’s culture is one in which
colleagues are—or are expected to be—highly interac-
tive with other researchers outside the department,
then their networking behaviors will similarly conform.

Implicit in this discussion is the idea that significant
change is needed in the cultures and behaviors that
characterize AET institutions in Africa. This includes a
need to transform the cultures and behaviors of AET
systems from those driven by traditional sets of beliefs
about what AET can and should do—educating for
scientific excellence, for example—into cultures and
behaviors that allow for greater innovation—educat-
ing to create new applications of existing knowledge
and information, products and processes, and organi-
zational structures and management.

Source: Davis et al. 2007:17.
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achieve economies would be to outsource services,
such as student cafeterias, and operate them on a
commercial basis. For example, the Bunda College
farm has been commercialized, i.e., turned into a
limited liability company. It now breaks even in-
stead of creating losses (Harawa 2006:12). Most re-
sources in AET, as in other levels and types of
education, are consumed by staffing costs, and
these are the last to be cut. Consequently, making
more efficient use of teaching time can be an effec-
tive way to do more with given resources. In one
extreme illustration, an AET institution in
Madagascar clearly has considerable scope for
economizing. The EASTA (École d’Application des
Sciences et Techniques Agricoles) under the
Ministry of Agriculture has five classrooms, three
workshops, a plot of land for experimental work
and 33 staff, including three permanent trainers
plus six or seven part-time trainers, but only 20 stu-
dents. On the other hand, Cameroon provides a
good example of progressive improvement in mak-
ing more intensive use of its teaching staff, as seen
in Table 6.3 below.

In general, the ratios of staff to students in agri-
cultural faculties appear to be on the low side, av-
eraging between 1:8 and 1:12 (Rivera 2006:19), but
may reflect staff time devoted to nonteaching ac-
tivities such as research and extension. Economies
may be possible without sacrifice of quality.
However, there is a thin line between quality and
efficiency. Care must be taken not to push effi-
ciency campaigns too far, as excessive class sizes
are antithetical to quality instruction, particularly
in laboratory or field-oriented sciences.

Another area for achieving efficiencies is to re-
verse (or avoid) fragmentation of AET institutions.
The political pressure to open new universities is re-
lentless. As a result, tertiary AET institutions have
proliferated across the continent. Whether there is
justification for having six public agriculture-related

faculties in Cameroon, five in Ghana, and five in
Kenya is an open question. Belgium, with a popula-
tion of 10 million, has four universities with faculties
of agriculture while its neighbor, the Netherlands,
with 16.5 million people, has only one—a world-
class university of agriculture at Wageningen
(Eicher 2006:34; Eicher 1999:40–41). Fragmentation
in Africa dilutes available resources, compromises
quality, and prevents the achievement of scale
economies. Ultimately this fragmentation makes the
establishment of rewarding professional environ-
ments more difficult and impedes the emergence of
strong centers of specialization.

AET institutions can mobilize nonpublic
resources

At present, most AET institutions depend over-
whelmingly on government financing, which in
many cases is decreasing. Various means can be
used, including income generation through fees
from trainees, particularly where there is excess
popular demand, offering short courses for em-
ployees to be paid by employers, and sale of agri-
cultural products produced by students. The
review of tertiary institutions in Mozambique con-
cluded that the current low student fee structure re-
sults in a high financial burden for the government
at a time when AET institutions and enrollments
are expected to increase. It called for a review of the
fee structure and for increased income from pro-
ductive activities (Gemo 2006:41–42). It is essential
in income-generating activities that the AET insti-
tutions are able to keep and use the funds gener-
ated or there will be no incentive to do so
(Vandenbosch 2006:103–104). Senegal, in particu-
lar, seems to have been successful in diversifying
its sources of funding. All post-secondary AET in-
stitutions reportedly are diversifying their training
offerings to generate increased revenues (Rivera
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Table 6.3 Staff-Student Ratio, Faculty of Agronomy and Agricultural Sciences (FASA), University
of Dschang, Cameroon

Teaching staff Students Students per staff

1995/96 85 373 4:1
2000/01 77 664 9:1
2005/06 58 660 11:1

Source: Rivera 2006:50.
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2006:54). Bunda College has started a parallel aca-
demic program to admit additional qualified pri-
vate students who pay a commercial tuition fee.
However, the fee (USD 970) is still only 15 percent
of the estimated cost per student. The semipublic
Natural Resources College, on the other hand,
charges USD 2,900 equivalent for its diploma pro-
gram and raises 62 percent of its budget from stu-
dent fees. Produce from its farm activities
contributes another 5 percent (Harawa 2006:12–13).

Persuade donors to finance operating costs

Efforts at achieving efficiency and mobilizing non-
public resources will help, but they are unlikely to
be sufficient. Donors should be prepared to fund
the operating and equipment maintenance costs that
are essential for retaining skilled staff and enabling
them to work productively. Examples of such re-
current costs include Internet access, performance
incentives for staff, and laboratory maintenance.
Donor financing of recurrent costs would be justi-
fied for the following reasons. First, AET is an inte-
gral part of strategies to develop agriculture.
Second, it has a high payoff (Chapter 1), but has
been neglected. Third, recurrent financing in AET
is actually an investment in capital formation, the
human capital necessary to make research, exten-
sion, and other high-priority activities succeed.
Based on these considerations, the World Bank re-
cently decided to lift its restriction on the use of its
funds for recurrent expenses.

ACHIEVE BETTER GENDER
BALANCE IN AET GRADUATES
Chronic underinvestment in the knowledge and
skills of women is a particular handicap for African
agriculture. Women play a dominant role in
African agriculture and produce more than half of
the agricultural output in most countries. Women
head 31 percent of rural households, make up
42 percent of the agricultural workforce, and spend
13 hours a day on agricultural and food prepara-
tion activities (FAO 1995). Despite women’s im-
portance in agricultural production, agricultural
extension and training focus almost exclusively on
males, and services are provided largely by men.42

This omission inhibits opportunities for agricul-
tural investment, growth, and income. For exam-
ple, Udry et al. (1995) have shown that farm

productivity is increased when women receive the
same advisory services as men. Yet FAO studies
found that women farmers receive only a 5 percent
share of extension services, and that professional
training was almost exclusively directed to males
(Haug 1999:268). In Ethiopia’s ATVET colleges,
which are training the country’s next generation of
agricultural extension agents, just 9 percent of
graduates and 6 percent of staff are women (Davis
et al. 2007:49). Why do female researchers make up
less than 10 percent of the agricultural research
staff in twelve countries in Africa? Why do a large
number of African countries make so little use of
the intellectual power of women to address their
fundamental problems in science and technology?
(Eicher 2006:35). Is this not relevant to Millennium
Development Goal No. 1 concerning the reduction
of hunger, or No. 3, regarding the equality and em-
powerment of women? The answers to these ques-
tions undoubtedly are complex, but include
problems of supply resulting from underenroll-
ment of women in secondary-level sciences and
tertiary AET institutions.

Recognition of the bias against women is rarely
visible in AET organizations and policies. Thus,
women are underrepresented as students, instruc-
tors, extension agents, and researchers, while agri-
cultural innovation processes are rarely aimed at
female users (Beintema 2006). Francis (2006:5) de-
scribes this as a policy blind spot:

“It is noteworthy that the recommendations
for improving food and nutrition security in
Africa are generally silent on empowering
women in science and agriculture. Where
mention is made of women, the focus is on
targeting women producers by providing
tools that make their work lighter or by
viewing them as passive receptors of techno-
logical advances.”

Targeted recruitment policies, affirmative action
initiatives, academic enrichment programs, and
earmarked scholarships could be used to boost fe-
male enrollments. Riley suggested the following
measures to achieve gender balance in Malawi:
sensitizing curricula, aggressive recruitment poli-
cies, provision of adequate accommodation for fe-
male students, quota systems, recruitment of more
women lecturers, and retention of women students
by monitoring dropout records by gender, and in-
troducing anti-sexual harassment policies (Riley
1995 in Wallace and Nilsson 1997:9–10). These
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measures are likely have relevance beyond Malawi
and deserve to be tested systematically in order to
ensure that a country’s best minds are engaged in
its development efforts. Muir-Leresche (2006b:59)
provides a more extended list of interventions,
which are summarized in Annex 5.

Several important initiatives to increase gender
mainstreaming in the agricultural professions are
currently underway in Africa. In 1990, Winrock
International launched a program to enhance the
prospects of African women agriculturalists. To
date, 37 women from nine African countries have
been awarded scholarships to pursue degrees at
the BSc or MSc levels. As of 2004, a total of 15
scholars had completed their degrees. Another in-
novative project to assist women is the African
Women Leaders in Agriculture and Environment
(AWLAE). The project is based in Wageningen
University and is funded by the Dutch govern-
ment. It currently supports 20 women from 12
African countries who are doing their PhDs at
Wageningen on topics related to food in Africa
and the impact of HIV/AIDS on agriculture
(Eicher: ibid.). The Female Scholarship Initiative,
initiated by Makerere University in Uganda and
funded by the Carnegie Corporation, might serve
as a model for initiatives elsewhere. It provides

full scholarships of USD 1,200 each to 19 women
of limited income to pursue studies in agriculture,
so far with encouraging academic results (Obua
2006:18–19). RUForum has adopted a similar
approach within Eastern and Southern Africa,
awarding 40 percent of its 170 postgraduate
fellowships to women.

The demand for women agriculturists also
needs to be stimulated through programs to recruit
many more women into agricultural extension and
research programs (Vandenbosch 2006:103). Two
relevant initiatives are: (1) the Rockefeller fellow-
ships for enhancing the Careers of East African
Women Scientists43 funded by Rockefeller and
Syngenta Foundations and administered by the
CGIAR Gender and Diversity Program; and (2) the
Normal E. Borlaug International Agricultural
Science and Technology Fellows Program44 funded
by USAID for African Women in Science and man-
aged by FARA and CGIAR Gender and Diversity
Program. The new Strengthening Capacity for
Agricultural Research and Development in Africa
(SCARDA) program recently launched by FARA to
buttress African national agricultural research sys-
tems includes the objective of raising the propor-
tion of women researchers within these systems to
33 percent by 2012.

56 Cultivating Knowledge and Skills to Grow African Agriculture
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What can be done at the various levels of agricultural education and
training in Africa to build momentum in the face of existing con-
straints? Different strategies will need to be pursued at each educa-
tional level.

AET AT THE SECONDARY LEVEL
Agricultural secondary schools account for a minuscule proportion
of students in formal secondary education across Africa. Therefore,
they cannot expect to receive much attention from policymakers.
Some of the institutions have excellent programs and results, partic-
ularly those run by NGOs and church agencies. A good scenario
would be for them to be left to themselves to identify their own mar-
kets, mobilize resources, and allocate them to their priorities. Where
public secondary agriculture schools cannot be adequately supported
or have consistently poor results, then perhaps their programs should
be converted into general secondary schools, which are less expen-
sive to operate. After all, this is what parents and students seem to
want most.

Prevent premature specialization, especially in lower
secondary education

Lower secondary level typically enrolls youth around age 12–15, too
young for specialized skills development. In fact, those who com-
plete lower secondary may not even be of legal working age where
such regulations exist. Lower secondary is more properly part of
basic education. Education at this level should concentrate on giving
students a solid foundation in reading, math, and science along with
a capacity for problem analysis (Johanson and Adams 2004:9).
Specialized vocational training should be eschewed at this stage.
With regard to vocational programs at the junior secondary level
such as the “Basic” Agricultural Schools in Mozambique (see para-
graph 4.39), it would be preferable to convert these basic agriculture
schools to general first-cycle secondary schools. This would be more
cost-effective, would provide an improved foundation of basic
education, and would correspond better to the aspirations of the
students and parents.

Approaches Vary by
AET Level7
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Avoid upper secondary serving as an
alternative path to university and emphasize
acquisition of specific competencies for
properly selected trainees

Similarly, at the upper secondary level many stu-
dents and parents choose agricultural schools as a
second choice when access is denied to academic
secondary education. They aspire to pursue further
education, which in the past meant access to better-
paying jobs. Thus, students often are uninterested
in the agricultural content and have no intention of
pursuing careers in agriculture. This is a waste of
resources because AET—with smaller class sizes,
and higher equipment and maintenance require-
ments—costs more per student than general sec-
ondary education. Priority in these circumstances
should be to expand the number of places in gen-
eral secondary education rather than in agricul-
tural secondary schools.

Secondary-level AET institutions face a dilemma.
Are they “shadow” academic secondary schools,
giving an alternative second chance for general
secondary education to those denied address to it?
Or, are they training people for work in agricul-
ture? This suggests that it is highly important in
secondary-level AET to (1) survey labor market
demands and opportunities; (2) trace the labor
market outcomes of past graduates; (3) and use
this information to define or refine the goals of the
institution.

The keys to success in upper secondary AET in-
stitutions seem to be clear purpose; close knowl-
edge of market requirements; careful selection of
students to ensure interest; provision of practical
training that avoids “forced labor” assignments
and emphasizes problem solving; strong, indepen-
dent management; and assistance to graduates in
getting established as farmers.

Introduce greater flexibility in the length
of courses

Instead of lengthy (e.g., three-year) time-based
programs that parallel the general secondary
school structure, the recommended approach for
secondary-level AET is to introduce short, modu-
lar, competency-based programs that deliver skills
needed in the market. In effect, this means the pro-
vision of lifelong learning opportunities for target
populations of interested youth and adults, not
just those in the formal school system. Shorter
courses would also help to reduce dropouts and

accommodate the training needs of diverse popu-
lations, while providing learning opportunities for
progressive farmers.

AET AT THE TERTIARY LEVEL
Tertiary AET is the principal means for replenish-
ing the stock of human capital in African agricul-
ture. Four actions are highlighted for priority
attention at this level.

Reforms in curriculum and teaching
methods are the most immediately useful
undertakings

Curriculum reform will be the most important ini-
tial intervention. Reforms are needed within exist-
ing academic departments with regard to content,
as well as within institutions in terms of new de-
partments and mechanisms for interdepartmental
coordination and collaboration. Infusions of new
knowledge, technologies and hands-on learning
are overdue. To be most effective curriculum re-
form should be linked to labor market surveys. It
may be helpful to think of curriculum structure
from the perspective of T-skills (Lynam, personal
communication, May 2007). The horizontal bar rep-
resents the breadth of “soft” skills that need to be
considered: problem solving, teamwork, commu-
nication skills, ICT capability, etc. The vertical bar
symbolizes the depth of competence needed in a
disciplinary area. Today’s graduates need skill sets
that combine both the horizontal and vertical di-
mensions of the curriculum.

To help graduates get a foothold in the “new
agriculture,” various African universities encour-
age business development. The University of
Swaziland and the Botswana College of Agri-
culture offer practical courses on entrepreneurial
projects, in which business plans are put into
practice using a revolving credit fund, with stu-
dents retaining 75 percent of the profits. Projects
have consistently generated profits since 1995, and
reportedly students have been more motivated to
start their own businesses after gaining confidence
through these projects. In West Africa the École
Nationale Supérieure d’Agriculture (Senegal) pro-
vides three months of additional entrepreneurial
training following graduation, during which pro-
ject plans are prepared. Financing is available for
implementation of the plans for two years at 13 per-
cent interest. In Mali, an agricultural research
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organization, Institut d’Économie Rurale, and a
higher education institution, Institut Polytechnique
Rurale, have joined hands to establish the “Mali
Agribusiness Incubator” (see Box 6.1) to help agri-
cultural entrepreneurs integrate modern technolo-
gies into local agricultural practices (Muir-Leresche
2003:9). Beyond Africa, Costa Rica’s EARTH
University prepares graduates to start up agricul-
tural enterprises. Its program contains a strong
emphasis on values development, environmental
management, and community service (Juma
2006:13). Key elements of the EARTH University
approach to learning are reportedly in the process
of being adapted and tested by Makerere
University.

Modify institutional governance structures
for greater institutional flexibility and
increased responsiveness to stakeholders

Governance of public institutions is generally cen-
tralized at the national level in Africa, which means
that decision making and approval authority re-
main with the central government (Rivera 2006:16).
Centralized governance tends to slow decisions,
limit flexibility, distort incentives, and stifle initia-
tives. It may also mean overcontrol. At the tertiary
level, it is appropriate to provide greater autonomy
to institutions and install governing councils that
include representatives of all stakeholders, espe-
cially end-users (e.g., agricultural businesses, re-
search institutions, and extension organizations).
Greater autonomy would free the institutions to raise
resources and find their markets. Accountability
mechanisms need to be introduced simultaneously
with greater autonomy, including transparent
processes for decisions and clear systems for finan-
cial accounting and audits. So far, of the countries
studied, only Senegal and Uganda have moved in
the direction of decentralizing governance systems
for tertiary AET (Rivera 2006:17).

Balance agriculture enrollments
between degree, diploma, and certificate
to ensure adequate numbers
of competent technicians

The market for agricultural labor resembles a pyra-
mid with a few theoretically trained agricultural
specialists at the top, a sizable number of diploma
or certificate technicians in the middle, and a mass
of producers at the base. This suggests that there is

a need to supply the market in proportion to de-
mands, specifically: more technicians than profes-
sionals. Agricultural technicians are needed for
public and NGO extension services, for agricultural
suppliers, management and operation of compa-
nies, and producer organizations. Most jobs for
agricultural technicians do not require university
degrees. In fact, a BSc in agriculture may be un-
suitable for technicians, containing excessive the-
ory at the expense of practical application.

The earlier analysis showed that the balance be-
tween outputs at degree, diploma, and certificate
levels, in some cases, was becoming distorted (see
Chapter 4). Mozambique has taken positive steps
since 2004 to address its AET system imbalance,
creating two new agricultural polytechnics, one ad-
ditional agricultural institute and several regional
technology centers (Gemo 2006:28). The polytech-
nics give their students a strong dose of practical
skills training and offer them academic certification
options after two, three, and four years of school-
ing. They also provide work attachments at the
recently created regional technology centers in-
tended to evaluate technologies for rural develop-
ment in different parts of the country.

Recruit more women students

The reasons for having larger numbers of female
agriculturalists, and the benefits associated with
this, were clearly stated in Chapter 6. It now re-
mains to set targets for improving women’s repre-
sentation among agricultural students, academic
staff, researchers, and extensionists. Efforts to make
agriculture a more attractive career option will con-
tribute toward this goal, and targeted scholarships
would accelerate the gender balancing process.

AET AT THE POSTGRADUATE
LEVEL
Strengthen the quality and expand
MSc degree programs within Africa

Local training has several advantages in contrast
with overseas training. It embodies greater rele-
vance to local and national agricultural problems,
it strengthens local capacities, it expands the
knowledge and research resources available to
support local agricultural development, and the in-
cremental buildup of local graduate programs will
serve as an insurance policy if a donor discontinues
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scholarships for overseas study (InterAcademy
2005:174). However, existing national postgraduate
programs usually go only to the level of master’s
degrees. And some graduate programs have
suffered an erosion in quality (see Chapter 4).
Aggressive staff development programs will
contribute directly to solving this problem. An
appropriate goal would be to have all standard
MSc programs operational in Africa within 10 to
12 years.

Nurture regional centers of specialization 

Regional centers of specialization are warranted by
(1) the need to train small numbers of experts in
specialized areas that can only be justified through
subregional collaboration; and (2) the staff devel-
opment needs of small countries that cannot afford
to set up and maintain a wide range of postgradu-
ate programs. In these cases, such postgraduate
training will have to take place outside national
boundaries, at regional or international levels. As a
second choice, national institutions of high quality
could be tapped, for example:

• African Centre for Crop Improvement,
University of KwaZulu-Natal, South Africa

• École Nationale Supérieure d’Agriculture—
Senegal

• Sokoine University of Agriculture, Tanzania

At the master’s degree level, African regional
initiatives such as the Collaborative Masters in
Agricultural and Applied Economics (CMAAE)
program may be appropriate. Collaborative re-
gional graduate training programs are more diffi-
cult to establish, but not less important. A study by
CMAAE on research and training linkages among
departments of agricultural economics in the re-
gion revealed that almost all departments had link-
ages with institutions outside Africa, but only a few
had linkages with other AET institutions in East
and Southern Africa (Tongoona and Mudhara
2007:13). Thus, regional collaboration presents it-
self as a largely untapped resource, not only for
staff development but also for fostering agricul-
tural innovation systems.

Regional programs make sense where fixed
costs are high and demand is clear but insufficient
to reach a critical mass in each country, e.g., nar-
rowly specialized technical fields, emerging new
cross-disciplinary areas, small nations. Regional
programs promise economies in assembling a

critical mass of specialists. One hub location can
serve the graduate training needs of a larger re-
gional watershed (InterAcademy Council 2004:174).
Minimum conditions for regional undertakings are:
(1) common problems and needs across regions;
(2) demonstrable economies of scale; (3) insufficient
national training base, i.e. absence of duplication;
(4) staff/management buy-in at the host institu-
tion that may have other national priorities; and
(5) availability of financing to allow participation
by non-host countries. As an example, the BecA
center in Nairobi could be used by the subregion for
research and capacity building in biotechnology,
which requires expensive facilities and equipment.
It would not be efficient to duplicate such a costly
facility in each of the countries of the region
(Tongoona and Mudhara 2007:9).

Due to their cost and specialization, all African
PhD programs should be viewed from the outset
of the planning process as regional programs.
Promising fields for regional postgraduate programs
are biometrics, biogenetics, applied plant pathol-
ogy, applied entomology, agricultural engineer-
ing, soil science, and environmental microbiology
(Tongoona and Mudhara 2007:16).

Financing is a key to success. Adequate start-up
support is required for design, launching, and fine-
tuning of the operations. Experience suggests that
successful regional PhD programs will need long-
term donor commitment, which best takes the form
of consortia of multiple donors with complemen-
tary interests. The importance of long-term donor
commitments for sustained success is demon-
strated by the African Economic Research
Consortium (AERC). Endowment funds are being
explored to ensure sustainability in the agricultural
economics MSc program for Eastern and Southern
Africa. Other key factors for success are the avail-
ability of competitive scholarships to ensure quality
students and open, merit-based incentive systems
for staff (Tongoona and Mudhara 2007:19, 24).

Pitfalls in regional programs have to be kept in
mind. Building another layer of educational insti-
tutions can be risky, divisive, and expensive.
Ideally, they should evolve from existing, strong
national institutions and not be created anew
(InterAcademy Council 2004:175). Civil unrest in
Côte d’Ivoire and Zimbabwe highlights the danger
of concentrating capacity-building programs in
some countries. Failure of the regional MSc pro-
gram in agricultural economics at the University of
Nairobi as a result of withdrawal of donor funding
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is also instructive (InterAcademy Council: ibid.)
Even through donors may underwrite a regional
AET institution for a decade or longer, national
political leaders have been reluctant to continue
the program after foreign assistance terminated
(Eicher 2006: 34–35). This suggests that local own-
ership needs to be nurtured from the planning
stage onwards.

Lay the foundation for PhD programs
through staff development

This report recommends a sizable investment in
the postgraduate training of Africans with a view
to replenishing the depleted human resource pool.
A goal of 1,000 new agricultural PhDs over the next
15 years might be appropriate (Eicher 2006: 41).
This would increase by 60 percent the current num-
bers of agricultural scientists in African higher edu-
cation institutions (see Annex 6). This sizable
increase is necessary as a means (1) to ensure that
most MSc training would be available in strong
postgraduate programs within Africa within a
decade; (2) to lay the foundation for regional PhD
programs; and (3) to supply human resources pre-
pared to contribute to emerging agricultural inno-
vation systems. In doing so, upwards of half these
awards could usefully be earmarked for women
agricultural professionals.

But where and how should these 1,000 new
PhDs be trained? Inevitably, the solution will in-
volve a combination of national programs, regional
centers, and training outside the continent. In terms
of cost-effectiveness, the order of preference for
where would be first in national institutions, second
in regional centers of excellence, third in more ad-
vanced Third World countries, and fourth in in-
dustrial countries. The costs of postgraduate
training differ substantially according to place and
mode of training, as shown in Charts 7.1 and 7.2.
Thus, a wide range of choices is available to gov-
ernments and donors alike.

In fact, the process of establishing collaborative
regional PhD programs has already begun. With
assistance from RUForum, four new PhD programs
started in August 2007: (1) Biotechnology and plant
breeding at Makerere University; (2) Food Science
and Nutrition at Jomo Kenyatta University of
Agriculture and Technology; (3) Dryland Resource
Management at the University of Nairobi; and
(4) Aquaculture and Fisheries Science at Bunda
College in Malawi. These programs will comprise
coursework during the first two years, followed by
dissertation research. Programs will be based at the
lead universities noted above, but will be supple-
mented by staff from other member universities
and perhaps from overseas if necessary expertise is
not available within the region. These are clearly

Chart 7.1 Estimated Total Cost of MSc. Degrees in Agricultural Economics, Various Countries (US$ Thousands)

10 20 30 40 6050

US Universities with USAID
Fellowships

KwaZulu Natal, South Africa

US Sandwich

Africa AERC Economics

CMAAE- Eastern, Central and
Southern Africa

Imperical College Distance
Learning, London

Source: Eicher 2006: 53.

Note: Estimated duration two years.
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groundbreaking initiatives that will require sus-
tained commitment and financing from universi-
ties and development partners if they are to reach
their full potential.

Creative partnerships to develop academic
programs at the MSc level are also underway in

Sub-Saharan Africa. The example of a joint MSc de-
gree in Rural Development delivered by University
College, Cork, Ireland and Mekelle University in
Ethiopia is described in Box 7.1 Similarly, Cornell
University will partner with Bahir Dar University
in Ethiopia to offer a Master of Professional Studies
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Chart 7.2 Estimated Total Cost of PhD Degrees in Agricultural Economics in Various Countries, 2006
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University of Agriculture,
Bangalore, India

India Agriculture Research
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Source: Eicher 2006: ibid.

Note: Estimated duration three years, except Belgium, which is four.

Box 7.1 Joint MSc Degree in Rural Development Delivered by University College Cork (Ireland) and Mekelle
University (Ethiopia)

Building on relationships generated through several
years of research collaboration, University College,
Cork, Ireland, and Mekelle University in Ethiopia have
developed an inventive joint MSc program, which
combines characteristics of a sandwich program with
the use of distance learning. The program is provided
on a part-time basis over a two-year period to mid-
and senior-level rural development professionals in
governmental and nongovernmental organizations.
Students learn through a combination of workbooks
written by both universities; short periods of intensive
on-campus teaching at Mekelle delivered by staff of
both universities; short field visits; monthly tutorials
provided by Mekelle University staff; computer-based
lab study for subjects such as statistics, research
methods, and geographical information systems;
and jointly supervised MSc theses based primarily on
fieldwork in Ethiopia. The program was developed to
address the country’s urgent need for rural develop-
ment professionals with multidisciplinary skills capa-
ble of promoting rural development in the context of

pervasive poverty, persistent food insecurity, and in-
creased market orientation. The program recently
completed its first cycle, graduating 20 students who
were awarded a joint degree conferred by both uni-
versities, and a second cycle is ongoing. Plans to ex-
pand the program to Haramaya and Hawassa
Universities in Ethiopia are under discussion.

Key design characteristics of the program include
the mixed delivery mechanisms, the experiential na-
ture of the learning process whereby learning is
rooted in the daily reality of rural development is-
sues, the capacity-building and quality control ele-
ments imparted through the collaboration of the two
universities, the low-cost nature of the program (al-
lowing at least five students to be trained in Ethiopia
for the cost of one student studying full-time in
Ireland), and, crucially, the avoidance of brain drain.
The program offers a model which appears widely
replicable, including progressively greater use of
Web-based delivery methods as technology avail-
ability permits.

Source: Authors.
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degree program in agriculture and rural develop-
ment that focuses on watershed management.
Another Cornell University initiative will assist the
University of Ghana to launch a new PhD program
in plant breeding.

Training outside the region is inevitable
because of limited regional capacity

Support for collaborative regional programs has to
face squarely the issue of absorptive capacity.
Regional centers of excellence have the capacity to
undertake only a fraction of the massive staff
development at the PhD level recommended here.
When this capacity is exhausted, preference could
be given to Third World countries that have devel-
oped high-quality AET systems, such as India,
Malaysia, and Brazil. As seen in Chart 7.2, the costs
of PhD training are substantially lower in Indian
AET institutions of high quality than in American
or European institutions. The last option would be
training in advanced industrial countries, prefer-
ably for highly specialized skills, possibly using
methods discussed below to reduce the costs.

Different modes such as sandwich training
could keep costs in check and minimize
brain drain

“Sandwich training” 45 has been used for almost
two decades by universities in Africa in coopera-
tion with overseas universities. The purpose of
sandwich training is to reduce the cost of graduate
programs, increase the percentage of students who
return home after degree completion, and build the
capacity of African universities to deliver some of
the initial coursework (Eicher 2006: 36). The costs of
“sandwich training” are considerably lower than
full-time residence abroad, both at the master’s and
doctoral levels (see Box 7.1). Sandwich training can
also reduce brain drain among trainees. To put that
benefit in perspective, it is worth remembering that
more African scientists and engineers are working
in the United States than in all of Africa (El-Khawas
in Tongoona and Mudhara 2007:2,3).

Sandwich training also has its drawbacks. It is
best suited for students carrying out field research
rather than laboratory work, which may require
expensive equipment and supplies. Other prob-
lems include delays in degree completion if local
research funds are not available and high trans-
action costs in managing the system, including
dual reporting and joint supervision (Eicher: ibid.;

also InterAcademy Council 2004:177). Finally,
difficulties may include unclear procedures for
conferment of a joint degree and lack of a common
accreditation system (Tongoona and Mudhara
2007:3). Still, the sandwich method has worked
well at Wageningen University, which over the past
five years has produced more than 200 Africans
with MSc and 50 with PhDs (InterAcademy
Council: ibid.).

Harness the potential for distance
education and online provision

Perhaps the most intriguing feature from Chart 7.1
is the low cost of a master’s degree via distance
learning through the Imperial College in London.
The College (formerly Wye College) pioneered dis-
tance education courses for Africa in agricultural
and rural development in the 1980s. At present
about 250 of its 800 students are African nationals
residing in Africa, and 21 of its 86 graduates in 2005
were African (Eicher 2006: 48).

Substantial potential exists for Web-based dis-
tance education. Technically and pedagogically, it
should be possible increasingly for students and
employed professionals to undertake postgraduate
degrees via ICT. “Online degrees,” although not in-
expensive, are increasingly common in industrial-
ized countries. Many of these programs adhere to
strict accreditation standards to ensure quality.
Major universities in the West are entering the mar-
ket. There is no reason why students in Sub-
Saharan Africa should not benefit from this trend,
provided bandwidth is sufficient, financial assis-
tance is available, and local quality assurance is in
place (InterAcademy Council 2005:179; see also
World Bank, 2002). The impending completion of
the East Coast fiber-optic cable around Africa holds
the promise of more bandwidth in the near future
for most coastal countries.

In 2005 CGIAR inaugurated a distance learning
initiative, the Global Open Food and Agriculture
University (GO-FAU). GO-FAU develops course
modules in agro-economy and agribusiness and
makes them available to partner institutions
(Eicher 2006:48). Some universities are already
using ICT to enhance educational quality, in-
cluding the encouragement of students to form
“human capital chains” through the use of e-mail
(InterAcademy Council: ibid.). The limitations of
prohibitive distances and poor infrastructure are
minimized when communication is achieved
through the Internet.
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Within Africa, capacities for distance education
and e-learning are being steadily put in place.
Jomo Kenyatta University of Agriculture and
Technology is producing low-cost computers and
emphasizing ICT literacy among its students.
Africa University in Zimbabwe has developed
good e-learning facilities on its campus. In
Ethiopia, the International Livestock Research
Institute is constructing its Domestic Animal
Genetic Resources Information System (DAGRIS)
as a Web-based source of information on se-
lected indigenous farm animal genetic resources
such as cattle, sheep, goats, chicken, and pigs.
DAGRIS is designed to facilitate the organiza-
tion and dissemination of information on the ori-
gin, distribution, diversity, present use, and status
of indigenous farm animal genetic resources
from past and present research results. Another
Ethiopia-based initiative is a partnership between

Haromaya (ex-Alemaya) University of Agri-
culture and IFPRI to establish a Center for
Agricultural Research Management and Policy
Learning for Eastern Africa (CARMPoLEA).
Through face-to-face and virtual courses, this
Center seeks to improve the management of agri-
cultural research and research policymaking
within this region.

Videoconference also offers innovative ways to
access knowledge and expertise. With support
from the Rockefeller Foundation, ACCI students
at University of KwaZulu-Natal discuss lecture
materials and proposals with collaborators at
Cornell University through videoconferences
(InterAcademy Council: ibid.). The Collaborative
Masters in Agricultural and Applied Economics
(CMAAE) is exploring the use of e-learning to in-
crease the coverage, flexibility, and quality of its
program (Tongoona and Mudhara 2007:22)
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Box 7.2 Master’s Program in Agricultural Information and Communications Management

At the initiative of the Association for Strengthening
Agricultural Research in Eastern and Central Africa
(ASARECA), an innovative master’s program in agri-
cultural information and communications manage-
ment has been launched at Haromaya (ex-Alemaya)
University in Ethiopia, Makerere University in
Uganda, Sokoine University in Tanzania, and the
University of Nairobi in Kenya. The program seeks to
provide agricultural advisory service workers with in-
formation and communication skills that will help
them to view extension work as a communication and
knowledge management profession. In the process,

these skills will enable professionals to better con-
tribute to and participate in an agricultural innovation
system. The curriculum is oriented toward employ-
ment in technical publications, Web site manage-
ment, media communications, computerized
agricultural information systems, ICT applications to
management, and archives management. The program
will include a two-year MSc degree course, a one-year
postgraduate diploma course, and a course module
that can be included as an elective within existing
MSc programs. Future plans calls for distance educa-
tion delivery as well. Web site: www.asareca.org/rain.

Source: Authors.
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Agricultural education and training has been demonstrated to be a
vital, but much neglected, component of agricultural development in
Africa. It is undervalued, underresourced, and underprovided.
Human capital in agriculture has been depleted by long term neglect.
Market-driven agriculture and agriculture innovation systems place
new demands on the knowledge and skills of those working in the
agricultural sector. Continuing neglect of AET risks constraining
agricultural recovery, economic growth, and poverty reduction.
Countries in Sub-Saharan Africa are therefore called upon to address
the shortcomings of current approaches to human capital formation
in agriculture and to train a new generation of agricultural profes-
sionals. This goal is not amenable to a quick fix. Long-term, patient
support is needed from government, AET institutions, and develop-
ment partners over 20 years or more.

TOWARD AN AET STRATEGIC FRAMEWORK
Given that quick solutions are unavailable and that reforms inevitably
will take time to produce results, what can be done in the short term?
What interventions should be given top priority? The first step should
be to convene representatives of the agricultural innovation system
(i.e., government policymakers, agricultural researchers, private
sector entrepreneurs, NGO rural advisory staff, AET institutional
leaders, agricultural suppliers, and credit providers) for a collective
exercise in priority setting. The following six elements of a possible
strategic framework could form the basis for such a discussion:

Short term

1. Modernize teaching methods and curricula at the tertiary level,
along with the necessary teaching inputs.

2. Improve institutional linkages (e.g., strategic partnerships, pro-
fessional networks, collaboration incentives) and knowledge ac-
cess (e.g. TEEAL, AGORA, computers).

3. Persuade development partners to fund essential operational
and equipment maintenance costs.

4. Conduct labor market studies and establish a labor market mon-
itoring capacity.

5. Work to make the agricultural professions attractive employ-
ment and career options, while recruiting many more women
into this field.

The Time to Act Is Now468
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6. Createnetworksandassociationsthatcancham-
pionthecauseofagriculture,andlearn lobbying
techniques to generate supportive political will.

Long term
1. RebalanceAETenrollments infavorofdiploma,

degree, and especially postgraduate programs.
2. StrengthenandexpandstrategicMScprograms,

including associated staff development, so that
all standard MSc programs for agriculture are
available inSub-SaharanAfricawithin10years.

3. Broaden the foundation for regional PhD
programs by launching a major program of

postgraduate fellowships to train 1,000 PhDs,
initially abroad and eventually at home, over
15 years.

4. Take a more proactive approach to AET fi-
nancing by improving the efficiency of re-
source use, increasing income generation
from nonpublic sources (e.g., market-oriented
short courses), and persuading donors to fi-
nance operating costs.

Much of this could be implemented partly or
fully through various types of multi-donor com-
petitive funds at national and regional levels.
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Table 8.1 Matrix of Key Actions and Responsibilities

Actors:
Levels:

Education

Research

Institutional
management

Financing

Government/politicians

� Educate the public on
agriculture’s role in national
development and value
agricultural professions.

� Rebalance the technical
education pyramid.

� Promote/accept regional
collaboration partnerships.

� Establish quality assurance
mechanisms for higher
education.

� Increase overall levels of
research funding.

� Establish competitive
research funds.

� Outsource more public
research to universities.

� Award greater autonomy to
institutional management.

� Modify institutional gover-
nance to include greater
stakeholder representation.

� Establish coordination
mechanisms between
Education and Agriculture.

� Provide budgets on the basis
of strategic goals and perfor-
mance rather than historical
precedent or equity.

Institutional managers

� Curriculum reform to in-
clude practical skills mas-
tery and soft skills.

� Pedagogical reform to em-
phasize facilitation of learn-
ing, problem solving.

� Increase female enrollments.
� Improve student admissions

procedures to favor student
motivation.

� Link curricula to the labor
market.

� Curriculum reform to build
applied and soft skills.

� Pedagogical reform to
emphasize facilitation of
learning, problem solving.

� Revise incentive and pro-
motion systems to encour-
age applied research and
private sector collaboration.

� Create stakeholder plat-
forms to set systemwide
priorities.

� Establish clear career
ladders for academic staff.

� Carry out periodic employer
surveys and graduate tracer
studies.

� Provide budgets for periodic
professional updating of staff.

� Pursue public-private
partnerships.

Development partners

� Give greater funding
attention to diploma
level education.

� Help build capacities
for information access,
e.g., TEEAL, AGORA.

� Underwrite fellowships
for women.

� Encourage curricula
experimentation and
pedagogical retooling.

� Develop capacities for
distance education and
online learning.

� Contribute to competitive
learning, innovation and
research funds.

� Support increased
bandwidth for 
tertiary institutions.

� Agree to fund operating
expenses.

� Support experimental in-
centive systems designed
to increase individual and
institutional innovation.

� Join long-term consortia to
support collaborative regional
postgraduate programs.

� Fund 1,000 PhD scholarships.

Source: Authors.
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To advance these goals, the following roles and
responsibilities are proposed for political leaders
and government officials, for institutional man-
agers, and for development partners. These are also
summarized in Table 8.1.

THE ROLE OF NATIONAL
POLITICAL LEADERS
National political leaders, especially those within
governments of African countries, are urged to
take the following priority steps to strengthen the
basis for agricultural education and training:

1. As stated by the InterAcademy Council,
“Today, the lack of political commitment in
the State House is the biggest single missing
ingredient in building a strong and produc-
tive agricultural science base in Africa”
(InterAcademy Council 2004:183). Africa’s
human capital challenge calls for renewed and
sustained African commitment. As seen from
international experience, long term commit-
ment is essential for achieving breakthroughs
derived from reforms (Chapter 5; Eicher
2006:33).

2. Political, civil, and academic leaders should
increase the attractiveness of agricultural careers
by advocating their importance for national de-
velopment to the public, by creating new ca-
reer paths that open a wider range of
employment opportunities, and by stimulat-
ing student and parental interest in agricul-
ture as a profession (see Chapter 6).

3. Ministry officials should outsource a part of
public research funds to tertiary AET institu-
tions. Not only will this be a cost-effective use
of research funds (see Chapter 2), it will also
counter staff attrition by helping to create an
attractive professional environment for teach-
ing staff. The best mechanism for doing this
would be through competitive funds, which
also help to retain staff.

4. Ministry and institutional leaders should
increase female enrollment in AET institutions
by such measures as establishing quotas,
providing earmarked scholarships, arrang-
ing mentors, reducing sexual harassment,
and ensuring that AET institutions have ap-
propriate facilities to accommodate women
(see Chapter 6). To stimulate demand,
countries should institute preferential hiring

policies for women in research and extension
institutions.

5. Government leaders and ministry officials
should devolve authority to AET institutions
and subject them to governance by stakehold-
ers. This will allow them to take more initia-
tive, find their niche markets, and mobilize
additional resources.

6. Governments should provide incentives and
rewards for AET staff and introduce diverse
staff retention measures, such as merit pay,
transparent promotion procedures, continu-
ing professional development opportunities,
and administrative streamlining. Where pos-
sible, integrate AET institutions under the same
public institutional authority.

7. Governments should avoid proliferation, or at-
omization, of AET, which dilutes resources
and drives down quality. Government should
base public financing on strategic goals and per-
formance in achieving them rather than histori-
cal precedent or equitable sharing.

THE ROLE OF AET
INSTITUTIONAL MANAGERS
At the institutional level, reforms in these priority
areas would generate multiple benefits:

1. Create fora among stakeholders for setting prior-
ities in AET vis-à-vis agriculture development
plans, building institutional linkages, and
nourishing information networks.

2. Improve student selection procedures so that
only those with a personal interest in agricul-
ture are admitted.

3. Consult stakeholders, particularly private sector
employers, on program definition and conduct
periodic employer surveys and tracer studies
to assess the effectiveness of AET programs.

4. Link curricula to the market for graduates. One
way to link supply with market demand could
be to focus on growth areas or “niches” in
commercial agriculture. AET institutions
could (1) identify a niche agricultural initiative
in the country, such as pyrethrum or coffee in
Rwanda, cut flowers in Kenya, or fish exports
in Uganda; (2) analyze the supply chain, in-
cluding human resource requirements; and
(3) develop teaching programs to address the
needs. This modest approach could help ener-
gize AET and serve two important objectives:
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orient AET to market trends and stimulate re-
newed student interest as they see chances for
employment on the horizon.

5. Where possible, introduce interdisciplinary pro-
grams at the undergraduate level, e.g. natural
resource management. Training must be prac-
tical, require contact between students and a
range of producers, and focus on solving ac-
tual production problems.

6. Budget and provide for periodic professional
updating of staff. 

7. Create a conducive professional environment for
staff, including the definition of clear career
ladders and a streamlining administrative
procedures to reduce the inefficient use of
time by staff.

8. Mobilize additional resources and use them for
upgrading staff conditions, teaching, and
research.

THE ROLE OF DEVELOPMENT
PARTNERS
As illustrated in Chapter 6, numerous innovative ex-
periments, pilot programs, and individual cases of
success in agricultural education and training can be
found across the African continent. What is needed
now is to build on these experiences, adapt them to
each country, and replicate them across the conti-
nent. The resources of African countries will not be
adequate for this task (InterAcademy Council
2004:184). Development partners are therefore
asked to make long-term financing commitments to
help interested governments replenish their human
capital and strengthen the performance of their agri-
culture innovation systems. Actions by donors are
recommended in seven priority areas:

1. The most immediate intervention is to rebuild
the human capital base in agriculture—to in-
crease the quality and number of high level
agricultural professionals by means of post-
graduate fellowships to attain the goal of 1,000
new PhDs in agriculture within the next 15
years. This must be preceded by assessment of
currentsupplycapacity,a feasibilitystudy,and
detailed plan with interested governments and
donors. Initially, doctoral studies would be
largely overseas, but would gradually be un-
dertaken in Africa as capacities are developed.

2. Ensure gender rebalancing within the above
staff development programs, and establish

female scholarship programs at the secondary
and undergraduate levels to attract more
women into agricultural sciences.

3. Support donor consortia for, say, a dozen
specialized collaborative regional PhD pro-
grams, starting with four—one for each major
region—on a trial basis over a period of five
years.

4. Fund the operating and equipment maintenance
costs that are essential for retaining skilled
staff and enabling them to work produc-
tively. This could include “incentive goods”
such as sabbatical leaves for African acade-
mic staff who were trained 15 to 20 years ago,
funds to attract visiting professors, seminars,
and mini-travel grants to ensure that acade-
mic staff attend one national or regional con-
ference annually and one international
conference every three years. Funding is also
needed for upgrading libraries and vehicles
for field research, and rebuilding university
farms.

5. Finance access to international sources of infor-
mation by funding electronic innovations
(TEEAL, AGORA, etc.) at key AET institu-
tions, and by financing the facilities and
equipment necessary for increased band-
width and computer facilities and networks.

6. Finance competitive grant funds for tertiary in-
stitutions to undertake peer-reviewed research.
A competitive fund for institutional devel-
opment could also stimulate initiatives based
on school/college/faculty own-generated
development plans. The difficulties of admin-
istering these funds in small countries would
need to be addressed. (InterAcademy Council
2004:173).

7. Finance experimentation with new modes of agri-
cultural education and training that make use
of information and communication technolo-
gies, including online degrees and various
types of distance learning.

CONCLUSION
In examining the role and future potential of agri-
cultural education and training systems in Sub-
Saharan Africa, this report relies in part on an
agricultural innovation systems perspective to
make its case. This view is a relatively new appli-
cation to the study of developing country agricul-
ture, and the body of empirical work that precedes
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this report is still small. Thus, efforts are yet in early
stages of development to link empirical analyses of
innovation systems in developing country agricul-
ture with recommendations that can inform poli-
cymakers (Davis et al. 2007).

This report has pursued this goal. However, fur-
ther analysis of AET from an innovation systems
perspective is needed. Likewise, more political
discussion is necessary on how to produce exten-
sion agents, researchers, educators, and skilled pro-
ducers in sufficient quantity to boost agricultural
productivity and output, and of sufficient quality to
play an active role in a changing agricultural sce-
nario. This implies closer consideration of the more
nuanced challenges of strengthening innovative

capabilities among both individuals and institu-
tions; creating organizational cultures in AET that
are sufficiently open and dynamic to facilitate
change; and building innovation networks, part-
nerships, and linkages to foster an accelerated flow
of ideas, greater adaptation, and use of available in-
formation and knowledge. Ultimately, it must be
recognized that interventions designed to
strengthen AET systems are a long-term undertak-
ing. Only through an enduring commitment to
change can AET systems contribute to the devel-
opment of more dynamic agricultural economies
that engage farmers, entrepreneurs, extension
agents, researchers, and many other actors in a
wider system of innovation.
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Annex 1.
NARS and AKIS

Frameworks in
Relation to Agricultural

Innovation Systems

Source: World Bank, 2006a.

* As defined by FAO and World Bank 2002.

Defining feature

Purpose

Actors

Outcome

Organizing principle

Mechanism for
innovation

Degree of market
integration 

Role of policy

Nature of capacity
strengthening

NARS

Planning capacity for agri-
cultural research, techno-
logy development, and
technology transfer.

National agricultural
research organizations,
agricultural universities
or faculties of agriculture,
extension services, non-
profit institutions, private
companies, and farmers.

Technology invention and
technology transfer.

Using science to create
inventions.

Transfer of technology

Nil

Resource allocation,
priority setting.

Infrastructure and human
resource development.

AKIS*

Strengthening communica-
tion and knowledge deli-
very services to people in
the rural sector.

National agricultural
research organizations,
agricultural universities,
faculties of agriculture,
extension services, farmers,
NGOs, and entrepreneurs
in rural areas.

Technology adoption and
innovation in agricultural
production. 

Accessing agricultural
knowledge.

Interactive learning

Low 

Enabling framework.

Strengthening communica-
tion between actors in rural
areas.

Agricultural innovation
system

Strengthening the capacity
to innovate throughout the
agricultural production and
marketing systems.

Potentially all actors in the
public and private sectors
involved in the creation,
diffusion, adaptation, and
use of all types of knowle-
dge relevant to agricultural
production and marketing.

Combinations of technical
and institutional innovations
throughout the production,
marketing, policy research,
and enterprise domains.

New uses of knowledge
for social and economic
change.

Interactive learning

High

Integrated component and
enabling framework. 

Strengthening interactions
among actors; institutional
development and change
to support interaction,
learning, and innovation;
creating an enabling
environment.
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The purpose of AET is to enable agricultural pro-
ducers to realize higher returns on their labor and
investments. Sometimes this is done directly
through farmer training. More often this is achieved
indirectly by educating extension staff, by develop-
ing researchers, or by building the technical capaci-
ties of producer organizations and input suppliers
(Wallace and Nilsson 1997: 37). Essentially, AET tar-
gets three distinct groups in the agricultural sector
labor market: farmers (subsistence and commer-
cial), extensionists and other support personnel
(public and private), and researchers. These target
audiences are reached through different levels and
types of AET, ranging from informal farmer train-
ing to secondary-level agricultural colleges that pre-
pare farm managers and extension specialists to
postgraduate faculties of agriculture, where re-
searchers are trained. 

Secondary-level AET. Secondary-level agricultural
education and training47 is highly diverse across the
countries of Sub-Saharan Africa (SSA). Generally,
secondary-level AET makes up only a tiny fraction
of total secondary school enrollments. In Kenya, the
secondary schools offer agriculture as an option and
are the main sources of secondary level AET, pro-
viding courses to more than 106,000 students.
Ethiopia has 25 ATVET Colleges enrolling almost
37,000 in training for agricultural occupations as

district extension agents. Mozambique has a few
basic and medium-level agricultural schools at
lower and upper secondary, respectively, enrolling
about 4,000 students. Benin supports four agricul-
tural colleges enrolling about 2,400 students plus
centers for rural promotion for nonformal training.
The AET landscape is diverse in Rwanda, with 22
secondary-level schools offering agriculture edu-
cation and graduating 890 trainees per year. These
institutions have nine different types of names,
from “agricultural school” to “secondary school”
and “school group.” Burkina Faso has only one
agricultural college, but a total of 16 other AET in-
stitutions under five different ministries. Table 1
shows some of the diversity in types and orders
of magnitude.

Tertiary AET. As defined here, tertiary AET in-
cludes certificate, diploma, and degree quali-
fications at the post-secondary level. These are
offered in universities (agricultural universities
and faculties of agriculture and related subjects in
multipurpose universities), agricultural colleges,
polytechnics and agricultural institutes. Table 2
shows the types of institutions studied. 

Postgraduate AET. Postgraduate AET is offered
within SSA in some of the tertiary AET institutions,
and at specialized regional centers. Table 3 lists the
main collaborative regional postgraduate programs.

Annex 2.
The Landscape of

Agricultural Education and
Training Institutions

Included in This Study
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Table 2 Tertiary AET Institutions Included in Background Study

University & faculties
of agriculture &

Country veterinary science Agricultural colleges Polytechnics Higher institutes Other

Cameroon 6 18
Ghana 5 5 3
Malawi 1 1
Mozambique 3 2 3
Rwanda 1 1
Senegal 2 7
Uganda 2 1 1
TOTAL 17 26 5 3 11

Source: Drawn from case studies for Rivera. Unfortunately, enrollment and graduation statistics were not available.

Table 1 Types and Dimensions of Secondary Level AET, Selected Countries

Country AET institution Number Enrollment Graduates

Benin Colleges of Technical Agricultural 3 960 240
Education (CETA)

Agricultural College Medji of Sekou 1 1,400 350
(LAMS)

Centers for Rural Promotion

Ethiopia Midlevel Agricultural Technical 25 36,800 10,840
Vocational Education (ATVET)

Mozambique Basic agricultural schools 8 2,480

Midlevel Agricultural Institutes 3 1,700

Rwanda Diverse schools for agriculture, 22 890
veterinary and forestry, lycées,
and secondary schools.

Source: Drawn from case studies for Vandenbosch.
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Table 3 Regional Postgraduate Programs in Agriculture

Program Location Field Qualifications

Africa Regional International Center for Insect Science PhD
Partnership Program Insect Physiology and 
in Insect Science Ecology (ICIPE), Nairobi,

Kenya

Agribusiness Africa University, Mutare, Agricultural economics MSc
Zimbabwe

Agricultural Information and Haromaya University, Ethiopia Agriculture MSc
Communications Management Makerere University, Uganda

Sokoine University, Tanzania
University of Nairobi, Kenya

Aquaculture and Fisheries Science University of Malawi Fisheries MSc, PhD

Agricultural and Resource University of Malawi Agricultural economics MSc, PhD
Economics

Biotechnology and Plant Breeding Makerere University Crop Production MSc, PhD

Collaborative Master of Science Various. Agricultural economics MSc
in Agricultural and Applied 
Economics (CMAAE)

Dairy Science and Technology University of Zimbabwe Animal production MSc

Dryland Resource Management University of Nairobi, Kenya Natural Resource MSc, PhD
Management

Food Science and Nutrition Jomo Kenyatta University of Food Technology MSc, PhD
Agriculture and Technology, Kenya

General Agriculture University of the Free State Agriculture MSc

Land and Water Resource Sokoine University, Tanzania Natural Resource MSc
Management Management

Plant breeding and biotechnology African Center for Crop Crop Production PhD
Improvement, University of 
KwaZulu-Natal, South Africa

Plant Breeding and Seed Systems University of Zambia Crop Production MSc

Research Methodology Jomo Kenyatta University of Agriculture MSc
Agriculture and Technology;
University of Malawi

Rural Development Eduardo Mondlane University Agriculture MSc

Sasakawa Africa Fund for Winrock International, Extension BSc or MSc
Extension Education (SAFE) Bunda College, Malawi

University Science, Humanities University of Cape Town, Science and Engineering PhD and MSc
and Engineering Partnerships South Africa
in Africa (USHEPiA)

Source: Tongoona and Mudhara: 2007; RUForum Newsletter, March 2007.
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Annex 3.
Percentage of Total

Employment in Agriculture

30 40 50 60 10070 80 90

Ethiopia
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C.Af.Rep.
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Senegal

Somalia

Eq. Guinea

Zambia

Angola

Liberia

Cameroon

Sudan

Congo, D.R.

Sierra Leone

Togo

Benin

Ghana

Cote d'Ivoire

Mauritania

Gabon

Lesotho

Source: Based on ILO, 2003.

Note: For economies with a share in agricultural employment over 40 percent.
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Annex 4.
Summary of Donor

Support for Agricultural
Education and Training
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• Establish policies that acknowledge the dual
role of women (as both professionals and
homemakers).

• Reduce the stress of more committee work
and greater non-research-track demands.

• Provide mentoring (especially with regard to
contract negotiation, workloads, priorities,
performance, and career track.

• Recognize broader experience when appoint-
ing women and setting salaries.

• Broaden the weighting of the service compo-
nent in promotion criteria.

• Address both overt and subtle harassment of
women.

Source: Muir-Leresche 2006a:59.

Annex 5.
Suggested Actions That

Would Help Tertiary
Institutions to Recruit,

Retain, and Promote
Professional Women

• Develop more practical and service-oriented
curricula that appeal more to women and
are more in keeping with the needs of 21st-
century graduates.

• Address the stigma attached to affirmative
action appointments and reduce the bias
against women where affirmative action is
not a factor.

• Consider offering flexible work schedules to
both women and men.

• Set up crèche and after-school care facilities
for both staff and students.
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Annex 6.
Distribution of Highly

Skilled Human Resources
for Agricultural Research

and Education Within
and Among Countries of

Sub-Saharan Africa

Percent of No. of agric Percent of Percent of Percent of all
No. of public public sector researchers agric higher educ PhD agric 
sector agric agric in higher researchers agric researchers 
researchers researchers education in higher researchers in higher 

Country (FTEs) with PhD (FTEs) education with PhD education

Botswana 101 28% 17 17% 34% 17%
Burkina Faso 261 50% 16 6% 92% 10%
Burundi 77 11% 19 25% 45% 50%
Congo 135 33% 28 21% 64% 29%
Côte d’Ivoire 161 46% 25 16% 83% 22%
Eritrea 86 5% 13 15% 26% 44%
Ethiopia 742 9% 80 11% 19% 19%
Gabon 54 29% 12 22% 38% 23%
Gambia 48 8% 6 13% 21% 25%
Ghana 475 31% 83 17% 58% 25%
Guinea 269 15% 28 10% 36% 20%
Kenya 822 27% 138 17% 58% 27%
Madagascar 202 23% 9 4% 63% 11%
Malawi 146 24% 16 11% 38% 15%
Mali 300 30% 31 10% 48% 14%
Mauritania 98 17% 8 8% 87% 29%
Mauritius 147 12% 6 4% 33% 10%
Niger 109 24% 17 16% 64% 29%
Nigeria 1,352 34% 513 38% 48% 35%
Senegal 151 46% 29 19% 24% 9%
South Africa 1,029 35% 158 15% 55% 19%
Sudan 780 34% 225 29% 37% 24%
Tanzania 542 26% 90 17% 72% 31%
Togo 98 39% 33 34% 75% 39%
Uganda 245 31% 51 21% 36% 19%
Zambia 179 19% 20 11% 57% 25%
Total: 8609 29% 1671 19% 49% 25%

Source: ASTI/IFPRI.
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EXECUTIVE SUMMARY
1 The interrelated importance of education, research, and

extension in enhancing agricultural production and reduc-
ing rural poverty is well recognized in many developing
countries. However, evidence suggests that the traditional
education-research-extension “triangle” may be increas-
ingly ill-equipped to respond to the new opportunities and
challenges now associated with agriculture in Sub-Saharan
Africa (Kroma 2003; Tadesse 2003). The entry of new actors,
technologies and market forces, when combined with new
economic and demographic pressures, suggests the need for
more comprehensive approaches to strengthening agricul-
tural education, research, and extension (IFPRI 2006). 

CHAPTER 1
2 This section draws heavily on Zuidema (2007).
3 At the moment, Rwanda is reportedly leading national im-

plementation of CAADP within the region.
4 The following paragraphs are drawn largely from Davis et al.

2007.
5 The interrelated importance of education, research and

extension in enhancing agricultural production and reduc-
ing rural poverty is well recognized in many developing
countries. However, evidence suggests that the traditional
education-research-extension “triangle” may be increas-
ingly ill-equipped to respond to new opportunities and
challenges in sub-Saharan African agriculture (Kroma 2003;
Tadesse 2003). The entry of new actors, technologies and
market forces, when combined with new economic and
demographic pressures, suggests the need for more innov-
ative approaches to strengthening agricultural education,
research and extension (IFPRI 2006). 

6 A country’s innovation system can be strong even when its
NRS is weak. Ecuador and many Central American coun-
tries, for example, have weak NRSs but strong innovation
systems that have enabled them to develop competitive pro-
duction clusters in fresh fruits and vegetables. On the other
hand, the Soviet Union of the 1970s and 1980s had a strong
national research system and a weak innovation system
(Davis et al 2007).

7 Definitions: “Agriculture” is meant here in its broadest
sense, including crop production, forestry, fisheries, and vet-
erinary science. “AET” signifies agricultural education and
training. “Agricultural education” is defined as that pro-
vided to beneficiaries by formal educational institutions nor-
mally leading to an official qualification (certificate,
diploma, or degree.) “Agricultural training” focuses on the
acquisition of competencies for application in the labor mar-
ket. It is provided by either formal or nonformal institutions,

is generally short-term in nature, and does not normally lead
to a formal qualification.

8 Shown on the first page of the bibliography.
9 Nonfarm skills training was covered in earlier research by

Johanson and Adams on Skills Development in Sub-Saharan
Africa, World Bank, 2004.

CHAPTER 2
10 IFPRI 2007; Commission for Africa Report: 229; FAO 2000;

Vandenbosch: 12–13; ILO, Key Indicators of the Labour Market:
2003; ILO, World Employment Report 2004–2005: 133.

11 In 2005, the World Food Program fed 43 million Africans,
double the number that it assisted in 1995 (ASARECA
2007). The number of chronically undernourished in Africa
is projected to rise from 180 million in 2004 to 300 million
in 2010 (FAO 2004). Global warming may accelerate this
trend.

12 Technology, human capital and institutional innovations
tend to be complementary inputs in production, but it is
impossible to separate their relative influences with much
accuracy. (Bonnen 1998: 272–274.)

13 Some universities in Africa have a large stock of agricultural
scientists with MSc and PhD degrees. For example, in 1995,
there were 550 African scientists with a PhD in agriculture
employed by universities, more than the 360 in the govern-
ment agricultural research agencies in Eastern and Southern
Africa (Myrema 1997 in Eicher 2006:3 and in InterAcademy
Council 2004:173)

CHAPTER 3
14 Declining donor support for AET mirrored broader negative

trends in development assistance for technical and vocational
education and training (TVET) in general. The causes are
identified as (1) a strong critique of publicly provided TVET
contained in the World Bank’s 1991 policy paper on this topic;
(2) the growing concentration of donor and government ef-
fort on the universal provision of basic education; (3) the high
priority placed on poverty reduction contained in the
Millennium Development Goals; and (4) rising awareness of
the importance of the informal economic sector for employ-
ment in Africa and consequent shifts in skills development
assistance towards nonformal training in business and finan-
cial management. In the case of the World Bank, total financ-
ing for TVET in Africa dropped by 40 percent during the
1980s and 1990s. As a share of the Bank’s lending portfolio for
education in Africa, investments in TVET plummeted from
22 percent in the 1970s to just 5 percent in the 1990s (Johanson
and Adams 2004: 19–25).

Notes  
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15 A contributing factor may also be found in the organiza-
tional structures of donor agencies (including the World
Bank), which tend to parallel the ministerial sectors of the
governments with which they work. Agricultural education
is a multisectoral issue that does not fall neatly into either the
education or the agricultural sector. Thus, it rarely finds
strong advocates within the ministerial cabinets of govern-
ment or development assistance organizations. Instead, it
tends to “fall through the cracks” between the mainline
sector programs. 

16 In an earlier study, Fan and Saurkar (2006) show that be-
tween 1980 and 2002 agriculture’s share of GDP in Sub-
Saharan Africa fell from 18.8 to 16.7 percent and agriculture’s
share of total government spending declined from 6.4 per-
cent to 4.5 percent. 

17 However, 70 percent of agricultural researchers held postgrad-
uate degrees, a substantial increase from 43 percent in 1971.

18 Some observers have suggested that the sudden rise in de-
velopment assistance was a temporary response to the events
of September 11, 2001 and subsequent arguments that terror-
ism is spawned by underdevelopment. 

19 The members are the Carnegie, Ford, Hewlett, Kresge,
MacArthur, Mellon, and Rockefeller Foundations (www.
foundation-partnership.org). Some of this assistance benefits
faculties of agriculture. 

CHAPTER 4
20 Data from UNESCO Institute of Statistics, obtained from

EdStats (World Bank). Data for only 12 African countries
were reported.

21 These classifications correspond to the ISCED levels used by
the UNESCO Institute of Statistics: Level 4 straddles the
boundary between upper secondary and post-secondary; in
this table it is limited to technical or vocational programs of 6
months to 2 years duration. Level 5 represents the first stage
of tertiary education; 5A is preparation for advanced degree
with a minimum of 3 years of study and in this table only sci-
ence, technology and engineering (STE) enrollments are used;
5B is practically oriented and occupationally specific with
two or three years’ duration. Level 6 leads to an advanced re-
search qualification (i.e., a master’s or doctoral degree).

22 On this scale, African countries accounted for 9 out of the 10
bottom-ranked economies, and 19 out of the last 26. South
Africa was the highest ranked economy on the continent at
48th place (World Economic Forum 2006).

23 The reason may be the earlier establishment of graduate
programs in the four competitive countries.

24 Geographically, PhD programs were established earlier in
Eastern and Southern Africa than in West Africa. More than
two-thirds of the 37 PhD programs in West Africa were
started in or after the 1990s. In contrast, three-fourths of the
26 PhD programs in Southern Africa and 62 percent of the 12
PhD programs in East Africa were established before the
1990s (Beintema, personal communication, 2007).

25 This pattern also contrasts with ratios in the broader set
of technical education of which AET is a part. Based on 16
Sub-Saharan Africa countries, technical upper secondary
accounted for 29 percent of total enrollments at that level,
11 percent at postsecondary nondegree level, and 17 percent
at degree level. UNESCO Institute for Statistics and World
Bank EdStats.

26 Farm plots run by women have been found to have 20 to
40 percent lower yields than those run by men, but when
women receive the same levels of education, experience, and
farm inputs as men, they can increase yields of some crops by
22 percent (Rosegrant et al. 2005).

27 However, enrollments in BSc forestry increased as students
pursued the more prestigious university degrees (Temu 2005:9).

28 National Council for Tertiary Education. Statistical Digest of
Polytechnics. Accra, Ghana: Ministry of Education and
Sports—various years.

29 In Ghana, a draft AET policy prepared by the Ministry of
Agriculture is awaiting discussion and ratification by the
Ministries of Agriculture and Education (Kwarteng 2006).

30 The region’s only two master’s degree programs in agricul-
tural education are located at the University of Swaziland
and at Egerton University in Kenya.

31 Students get few practical skills despite the specialization.
Most of the basic agriculture schools have no equipment and
facilities to provide practical teaching. 

32 The number of higher education research units increased in
many countries, but their individual capacity remained
small. More than 40 percent of the 86 agricultural higher edu-
cation research units in Nigeria and Sudan employed fewer
than five full-time equivalent researchers in 2000 (Beintema
and Stads 2004).

33 The situation in agriculture seems to closely parallel high
vacancy rates experienced in science and technology. For
example, the College of Science at KNUST, Ghana, has a
63 percent staff post vacancy rate with only 99 out of 268
posts filled. Likewise, the vacancy rate for science technicians
in the College is 55 percent (Menyeh: 2005).

CHAPTER 5
34 This section distills the findings in the commissioned study

by Carl Eicher, 2006, “The Evolution of Agricultural
Education and Training: Global Insights of Relevance for
Africa,” unpublished document, The World Bank. The docu-
ment reviews the development of AET capacity in four in-
dustrial and four developing countries outside Africa.
Available at www.worldbank.org/afr/teia.

CHAPTER 6
35 In 2001, the Institute of Development Studies of the

University of Sussex conducted tracer studies of 2,500 uni-
versity graduates from 1980, 1987, 1994, and 1999 in Malawi,
Tanzania, Uganda, and Zimbabwe. It found that unemploy-
ment rates among graduates were quite low and that most
graduates were generally employed in their field of univer-
sity studies. Agriculture was the main exception where be-
tween 25 and 50 percent of graduates reported that they were
employed in non-agricultural jobs. This disconnect between
training and employment was reportedly due to the limited
number of attractive jobs in the agricultural sector, where
public agricultural officers are frequently posted to remote
rural areas (Al-Samarrai and Bennell 2003).

36 Angola, Botswana, Chad, Congo, Ethiopia, Mali, Mozambique,
Nigeria, Rwanda, Sierra Leone, Sudan, Tanzania, and Uganda.

37 John Lynam, personal communication, April 2007.
38 Virtually identical recommendations emerged from a 2003

tracer study conducted by the University of Dar es Salaam
(Mkude and Ishumi 2004: 316).

39 TEEAL web site: www.teeal.org; AGORA website: www.
aginternetwork.org; OARE web site: www.oaresciences.org.

40 Studies available at www.suanet.ac.tz.
41 Currently under consideration at Makerere University.
42 An emerging exception is Mozambique. In 2002 the Ministry

of Agriculture undertook a national diagnosis of gender
inequities in agriculture. This in turn produced various
proposals for ways in which rural research, extension and
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Notes 91

education activities might empower women. In 2005 a
National Research Fund was established by the Ministry of
Science and Technology to stimulate applied research. One of
its criteria for proposal evaluation is the potential benefit for
rural women.

43 This program offers two years of mentoring by a senior sci-
entist, training in team management and leadership skills,
funds for presentation of research at a major scientific
conference, and linkages to global networks of women sci-
entists: www.genderdiversity.cgiar.org/resource/women_
fellowships.asp.

44 www.fas.usda.gov/icd/borlaug/westafrica.htm.

CHAPTER 7
45 In which the candidate does coursework abroad for about

one year, but returns home to do thesis research.

CHAPTER 8
46 Action on AET cannot be considered in isolation from the

wider context of the education and training system as a
whole, or in isolation from developments within the national
agricultural innovation system.

ANNEX 2
47 Also termed "post-primary" agricultural education and train-

ing, or various forms of education and training available to
primary education graduates, including vocational educa-
tion, technical training, and general secondary education.
(Vandenbosch: 10)
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