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Human capital shortages constitute a major constraint in Africa’s agricultural development. In recent years, this awareness has led FAO, the World Bank and other development partners to raise their support for the educational needs of rural populations and farmers’ organizations. This is an important shift in strategy, but it is unlikely to foster the improvements in rural incomes and living standards that it seeks without the support of other reinforcing initiatives. The working hypothesis of this paper is that greater attention should be given to strengthening Africa’s institutional capacities for technical and professional education for the agricultural sector, especially at the post-secondary level.  This premise should not be viewed as the forerunner of a major new Bank initiative that would compete with current rural education programs for resources.  Instead, it can be more properly seen as a considered exploration of possible complementary actions that might enable improvements in the scope and quality of rural education and agricultural technology transfer programs.  Moreover, when cast in the framework of an increasingly competitive global economy, this proposition addresses the capacity of tertiary education institutions to play a relevant role in the national innovation systems that contribute to creating a country’s competitive advantages in the productive sphere for agriculture.
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A national innovation system is a web comprised of (1) knowledge-producing organizations in the education and training system; (2) a proper macro-economic and regulatory framework, including trade policies and adherence to standards procedures; (3) innovative private firms and non-governmental organizations; (4) adequate communication infrastructure; and (5) other factors such as access to global knowledge resources and market conditions that support innovation (Nelson 1993).  Tertiary education institutions figure prominently in this framework, serving not only as a purveyor of high level skills but also as hubs for information access and sharing.  These various elements are mutually reinforcing and should work in concert if productivity enhancing innovation is to increase.  In his seminal work on competitiveness, Michael Porter (1990) concluded that “education and training constitute perhaps the single greatest long-term leverage point available to all levels of government in upgrading output.”  This paper seeks to make a case for a more conscious integration of post-secondary institutions of agricultural education and training into national innovation systems for agriculture.  But for the desired benefits to occur, these institutions will need to become demand-responsive.

Investments in Agricultural Education and Training
 AUTONUM   
Post-secondary agricultural education and training (AET) in Africa developed considerably between 1960 and 1990.  During this time, African universities grew from around 20 to nearly 150, and the output of graduate agricultural researchers quadrupled (Eicher 1999:27; World Bank 2004:78).  But domestic investment in AET collapsed in the 1990s, in large part the result of economic structural adjustments and public budget reductions.  Belt-tightening in public spending impacted directly on budgetary support for universities, agricultural research and extension.  Thus, the period from 1985 to the present has been characterized by efforts to downsize and restructure public services, to privatize state agricultural enterprises and to create new forms of public/private partnerships (Haug 1999:266; Eicher 1999:27).  In the process, two new drivers of agricultural policy – agricultural market liberalization and governance decentralization/ democratization – are reshaping the labor markets for trained agriculturalists and associated professions.  In response, a growing number of private tertiary institutions (now totaling 127) offer some form of agricultural education or training.
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During the 1990s, development assistance to Africa declined in parallel with the reductions in governmental funding for agricultural capacity building. Several factors explain the decline, including the end of the Cold War, a shift in donor priorities that favored basic education and health, and the faulty assumption that the green revolution in rice and wheat had solved most of the important production problems (Atchoarena and Gasperini 2003:29).  Over this period, donor support for the three components of the agricultural knowledge triangle (education—research—extension) became highly imbalanced, with agricultural education getting little help from some of the leading donors.  For example, during 1987-1997 World Bank support for AET was only 2% of the Bank’s $4.8 billion investment in agriculture and rural development (ARD). 
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The situation since 1998 remains largely unchanged.  Just 3.1% of Bank lending for ARD in SSA went to AET during 1998-2004.  Also, USAID support for AET in SSA nearly stopped between 1996 and 2003 (Rygnestad et. al. 2005; Eicher 1999:47). This retrenchment has contributed to a shortage of properly trained agricultural professionals.  An estimated one out of six agricultural extension workers in Africa holds a university degree.  Thus, some 85% of extensionists start their careers with a weak grasp of agricultural science and limited skills in extension communication (Sasakawa Africa , 2005).

Specific Constraints
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Originally, higher level AET programs were intended to produce technical staff for public jobs in research and extension programs managed by Ministries of Agriculture.  Today AET curricula retain much of this original production orientation, even though the labor market for agricultural professionals has diversified considerably.  AET institutions therefore remain largely supply-driven, although changing conditions in global agricultural trade, technology and labor markets would suggest that they should be much more demand-responsive.  A recent FAO report concludes that they “generally fail to make the curriculum and management adjustments needed to provide the education and services required by a changing agricultural sector and the transformation of rural space” (Atchoarena and Gaspirini, 2003:311).
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Recent employer surveys reinforce this point.  In Ghana, agricultural employers stressed that graduates need more practical training along with abilities in problem-solving and a results-orientation. Also, tertiary institutions do not have formal links with employers, who therefore have no direct way of influencing curriculum (Takyi-Asiedu and Nkrumah 2005).  Areas of identified new demand for agricultural graduates included jobs in non-traditional agricultural exports, canning and food preservation, and environmental conservation. But agricultural graduate output was reported to be ten times greater than the current labor market demand for it.  (Boateng and Ofori-Sarpong 2002).  This indicates a mismatch between what employers want and what tertiary institutions are producing.
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In Nigeria, representatives of two national and one international agricultural research centers report that new graduates lack the basic skill requirements for research or extension education.  “Too much theory and too little practical training” was a common complaint. Poor abilities in the oral and written expression of English were also mentioned frequently. As a result, newly hired graduates need more training and close supervision once they are on the job, thereby raising operational costs and cutting productivity (Dabalen, Oni and Adekola 2001).  
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Chronic underinvestment in the skills of women farmers is a handicap for African agriculture.  Women play a dominant role in African agriculture and produce more than half the agricultural output in most societies.  Despite women’s importance in agricultural production, agricultural extension and training focus almost entirely on males and rural services are provided largely by men.  This omission inhibits opportunities for agricultural investment, growth and income.  FAO studies found that women farmers get only about 5% of extension services and that professional training was largely directed to males. (FAO in Haug 1999:268).  Perhaps reflecting the limited employment opportunities for women in the agricultural professions, women comprised just 5% of agricultural students at the tertiary level in Ghana between 1995 and 2000 (Boateng and Ofori-Sarpong 2002).
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On top of this, during the past decade HIV/AIDS has eroded the human capital endowment in agriculture as a whole and in AET specifically.  At the farm level the loss of one or both parents to AIDS often means that besides less labor, younger members of the family do not have access to the knowledge, skills and experience needed for farming, livestock production and household management.  For a growing number of survivors, access to agricultural skills (including improved farming practices, farm management and marketing) is critical.  But just as the need for such services becomes more acute, the response capacity of agricultural institutions to carry out ARD programs has been undermined by rising morbidity and mortality among their technical staff.  A survey of Ministries of Agriculture found that absenteeism caused by illness and time spent attending funerals was seriously affecting their ability to deliver programs (USAID 2003:4, 14; Topouzis 2000:4, 6).
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Agricultural institutions have also been depleted by local and external brain drain.  Low salaries and meager promotion opportunities in the public service have prompted an exodus of senior academics to the private sector and overseas jobs.  “Most of the faculties of agriculture and forestry in East and Central Africa are under financial stress, poorly organized and losing senior staff to NGOs and the private sector” (Eicher 1999:36).  UNCTAD estimates that roughly 30% of all African university trained professionals live outside the continent (InterAcademy Council 2004:180).  African governments must create opportunities for attracting high-level local skills, must offer working conditions capable of promoting professional excellence, and must find ways to pay salary levels that retain national experts (Dione 1997:613-614).
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In short, agricultural education has become the weakest link in the traditional research-extension-education triad.  National research and training institutes “badly lack indigenous capacities in crucial fields such as economic analysis, agricultural engineering, ecology, natural resources and environmental sciences (World Bank 2005:14; Dione 1997:616). These fields are vital for the staffing of private sector agricultural enterprise, especially agribusiness and post-harvest processing.

Issues in Agricultural Education and Training
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The purpose of AET is to enable rural producers to realize higher returns on their labor and investments.  This can be done directly through farmer training.  It can also be achieved indirectly by educating extension staff, by developing researchers, or by building the technical capacities of producer organizations and input suppliers.  Essentially, AET has three primary target audiences: farmers (subsistence and commercial), extensionists and farmer services personnel (public and private), and tertiary level teachers and researchers.  These audiences are reached through different levels and types of AET, ranging from informal farmer training to middle level agricultural colleges that prepare farm managers and extension specialists to post-graduate faculties of agriculture where researchers are trained. 
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The outputs of AET institutions often are not well attuned to these labor market opportunities and service needs.  AET institutions tend to be isolated from their labor markets, to lack communications with employers, and to have inadequate linkages with the spheres of agricultural research and extension.  In many parts of Africa, AET has limited relevance to the needs of farmers or to prevailing farming situations. Although the practice of agriculture is a multidisciplinary activity often guided by indigenous knowledge, agricultural education is frequently structured around primary disciplines derived from formal science. As a result, AET often fails to embrace agricultural economics, agro-processing, environmental management and agro-business, even though much value-added occurs not on farm but between the farm and the market. AET’s market isolation also stems from the fragmented organizational framework for research, extension and training.  Responsibilities are often divided among several ministries that lack mechanisms for coordination (Willet 1998; Atchoarena and Gasperini 2003:19, 263, 267).
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AET institutions also suffer problems of inputs that lead to inadequate quality of education and training.
  Students are mostly male, likely to come from urban areas, and be unfamiliar with and uninterested in agricultural pursuits. University systems have seen massive expansion of enrollments despite declining resources, leading to educational quality declines.  
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In educational content, standards and curricula tend to be developed apart from end-users and have little relevance to the needs of farmers and service providers. Curricula often focus only on technical aspects of production and lack content on marketing, agribusiness, environment, and entrepreneurship skills that are increasingly in demand. Moreover, teaching processes under-emphasize learning from indigenous knowledge and the teaching of practical skills.  Too few in-service courses are offered for upgrading practitioners.  Teaching materials and equipment tend to be out of date and in short supply because of shrinking budgets.  This curtails access to current information that might foster productivity gains.
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Teaching staff are often poorly trained. Many are former civil servants from ministries of agriculture with little preparation for teaching. The lack of opportunities for study abroad frequently leads to an inbreeding of teaching staff They have few opportunities to upgrade their knowledge or to build linkages to professional groups and stakeholders.  Teaching staff also tend to be poorly paid and un-motivated, creating conditions conducive to brain drain.  
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Financing is a chronic problem.  Institutions have often expanded enrollments as budgets decline. This increases the need for academic staff and their hiring crowds out funding for vital non-salary spending (e.g. teaching materials, textbooks, equipment, and the like).  Funding contributions from non-public sources (e.g., the private sector) are rare.  Small countries are challenged because they may lack the resources to support the needed array of education and training programs for their agricultural sectors.
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Management of the AET sub-sector is often too centralized, controlling, rigid and unresponsive to changes. Institutional management tends to lack freedom to act and accountability for results (Maguire 2000; Kwarteng et. al. 1997; Atchoarena and Gasperini 2003:263).  

AET, the World Bank and Regional Initiatives
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The need to invest more in building capacities for agricultural education and training has been acknowledged in a series of current World Bank strategy documents.  The recent Bank-wide policy on agriculture, Directions in Development: Agricultural Growth and the Poor: An Agenda for Development, notes that many studies have shown high economic returns to improving farmers’ information and skills to enable more efficient use of technologies.  Rapidly changing market conditions require a major shift in the content of agricultural education from a production 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 agriculture” (World Bank 2004: 13-14).  The document highlights several impediments to greater investment in human capital, including the absence of AET goals in country agriculture sector development strategies.  It recommends that the Bank should “re-engage in agricultural education and capacity building” (World Bank  2005:14).
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In the Africa Region, the Bank’s 2000 strategy, Can Africa Claim the 21st Century?, calls for major investments to accelerate agricultural growth and rural development, including expansion of skills and human capital (World Bank 2000:195-196). The strengthening of agricultural services, research and education features prominently in the subsequent 2002 document, From Action to Impact: The Africa Region’s Rural Strategy, which proposes a 50% net increase in agricultural scientists (World Bank 2002:38).  It also advocates for greater attention to women farmers and argues that new approaches to extension are needed which decentralize resources and responsibilities to local governments and communities, outsource extension services to NGOs and private groups, and improve linkages among farmers, educators, researchers and extension agents (World Bank 2002:22).   Likewise, the Bank’s 2003 policy statement, Reaching the Rural Poor, underscores the importance of agricultural education and training for rural economic growth (World Bank 2003:153).  Although not always explicit, all the above recommendations have large implications for the provision of post-secondary agricultural education and training.  

 AUTONUM  
In concert with the Bank’s regional efforts, African governments have proposed a Comprehensive Africa Agriculture Development Program (CAADP) under the auspices of their New Partnership for African Development (NEPAD). Launched in November 2002, CAADP states clearly that achievement of the targeted increase in agricultural output by 6 percent a year over the next 20 years will call for larger investments in agricultural research, extension and education systems. To this end, CAADP stresses the need to revitalize degree programs to capitalize on the rich academic resources in African universities (NEPAD 2002:67, 87).  To pursue its CAADP objectives, NEPAD has designed a Framework for African Agricultural Productivity - FAAP (NEPAD, 2004).
  The FAAP 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 component of the FAAP is Building Africa’s Scientific and Institutional Capacity (BASIC) in agriculture and natural resources at the post-secondary level.  
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 To support FAAP, and as its main vehicle for carrying forward the strategies noted above, the Bank has put forward an African Agriculture Productivity Program (AAPP).  The AAPP was endorsed by the Bank’s Regional Operations Committee in March 2005. Project preparations are presently under way for a West Africa Agricultural Productivity Program (WAAPP), and a similar operation for Southern Africa is scheduled to follow.  Both operations anticipate significant investment in post-secondary agricultural education.
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It is noteworthy that although the above regional initiatives recognize the general importance of agricultural education and training, they offer little specificity on what should be done and how it might be put into effect.  


Analytical Proposal
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To address this need, the Bank is undertaking a regional needs assessment of AET during 2005/2006.  This task will comprise seven sequential activities, as follows:

a) Initial consultations with stakeholders.  To ensure that the study is properly focused, stakeholders (from both Africa and development partners) need to articulate issues about which they are concerned at the start of the analytical process. 

b) Further review of donor experience.  A start has been made in this area, with information obtained on German, French and U.S. bilateral assistance.  Others need to be canvassed, including the European Union, African Development Bank, and especially the FAO. 

c) Thematic studies on AET:

· Analysis of Africa in the context of global experience – How has AET contributed to productivity gains elsewhere (e.g. India, Brazil)?  How did AET curricula change as agricultural growth accelerated (Malaysia, Chile, Philippines)? Which good practices would appear most pertinent for Africa (e.g., Denmark, USA)?  What AET innovations are emerging in Africa?  What does Africa need to do within AET to compete better in the global agricultural economy?  

· Regional training capacities as an AET option – When does it become efficient to use regional training approaches?  What are their strengths and weaknesses?  What are their relative costs and potential rates of return on investment?  What constitutes a regional center of excellence and how many are in existence?  What obstacles hinder better use of regional training resources?  What is the best division of responsibility between regional and national training programs?

· Developing agricultural knowledge systems in Africa – Drawing on the conceptual framework of a national innovation system, how might national and regional agricultural knowledge systems be strengthened and tied in more directly with agricultural education? Are key capacities missing?  What might be proper ICT applications for this endeavor?  How can indigenous knowledge be incorporated?

c) Country Studies.  A typology of agricultural knowledge systems in Africa would be constructed, drawing on the completed thematic study of agricultural knowledge systems.
  Countries illustrative of each group in the typology would be selected for in-depth analysis of their agricultural knowledge systems.  Efforts would be made to describe how agricultural knowledge is acquired and shared, and what institutional arrangements have been put in place for doing so. What is the current market demand for skilled agricultural personnel?  What is the supply response?  Attention would be given to public investment patterns in these systems, cost-effectiveness of public investment in different forms and levels of AET (i.e., skill mix) and how these interventions might be better coordinated across the various ministries and public agencies involved.

d) Synthesis of the findings.  The findings will be brought together in an overview report with tentative strategic recommendations.

e) Final consultations with stakeholders.  The findings will be reviewed by stakeholder representatives, and revisions made in the synthesis report. 

f) Dissemination.  The conclusions and recommendations will be shared with African regional agricultural education organizations, and publicized through World Bank Institute programming, workshops, publications, website, conference papers, and internal staff training.

Emerging Messages
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 What should be done?  At this point, the following messages seem worth considering for inclusion in the eventual report.  They will certainly be reinforced or modified as the results of the various studies become available.

· Governments and donors should strive for better balance when investing in the agricultural knowledge triangle of education, research and extension, where agricultural education is often under-resourced.

· Short cycle study programs (e.g., certificate, diploma, advanced diploma) with a practical orientation are needed to produce the greater diversity of skills sought by the labor market.

· Post-secondary agricultural education needs to complement its existing disciplinary programs with inter-disciplinary offerings that address the rising needs for specialists in agri-business, post-harvest processing, marketing, policy analysis, trade promotion, and environmental management.

· Specific incentives are necessary to increase the number of women who study and work in the field of agriculture and rural development.

· Development partners should join with the governments of smaller countries in multi-country collaboration to produce agricultural graduates in important specialized disciplines for which there is a limited national employment demand.

· The governance mechanisms of post-secondary agricultural education institutions need to be re-structured to incorporate representative public and private sector employers so as to increase institutional responsiveness to changing labor market demands.

· Because it is foremost a teaching and learning activity, all institutions providing agricultural education at the post-secondary level should be managed by the Ministry of Education.  This will strengthen their ties with the wider education system and its resources for pedagogical development.

· Because a growing number of their students come from urban backgrounds, agricultural education programs ought to incorporate adequate practical training opportunities, including fieldwork, rural community internships, and training attachments to public and private organizations that serve rural people.  For the same reason, rural development practitioners and researchers should be drawn upon as teaching resources.

· In-service education programs are needed for rural development workers and distance learning methods should be considered as a means of providing them.

Questions for Discussion
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The Bank is committed to seeking the views of key stakeholders with regard to the focus and content of its future support for post-secondary agricultural education and training.  To this end, we wish to invite your comments on all aspects of this study, and especially to seek your informed opinion on the following issues:

1.
What is the single most important message that this study might convey to African governments and development partners with regard to post-secondary agricultural education?

2.
What are the three or four most critical current deficiencies in existing national systems of post-secondary agricultural education and training, and what is necessary to correct them?  Please provide concrete examples.

3.
Is there a role for multi-country or sub-regional provision of post-secondary agricultural education and training?  If so, what is it and which institutions are best placed to led this initiative?

4. Can you identify countries and institutions where post-secondary agricultural education and training are working relatively well?  What are the factors that create success?  What are the main characteristics of these successful approaches?


5. What are the critical lessons learned from the past initiatives, i.e., what mistakes should be avoided?

Comments of all types are most welcome and can be transmitted to:

William Saint

Lead Education Specialist

Africa Region

The World Bank

Email:   wsaint@worldbank.org

Fax:  1-202-473-8107
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� Lead Education Specialist, Africa Region.  This paper is presented at the invitation of the Working Group for International Cooperation in Skills Development and is intended to inform discussion and solicit feedback by participants at the conference on Skills Development for Rural People: A Renewed Challenge, held in Rome on November 10-11, 2005.  The findings, interpretations and conclusions expressed here are those of the author alone, and do not necessarily reflect the views of the Board of Executive Directors of the World Bank or of the governments they represent.


�  A recent PhD graduate in animal production can expect to earn just $450 per month at the Ministry of Agriculture in Kenya, including housing allowance.


� Note:  The literature frequently refers to problems of inputs, but few if any of the statements offer quantified evidence for the assertions.


�  Previously called Multi-country African Agricultural Productivity Program (MAPP) 


� Among the variables that could be used to generate this typology are:  type of agricultural markets, research output, graduate output, numbers of research stations, range of farmer services, information access, agricultural exports, productivity levels, supply or demand orientation in farmer services, intensity of development assistance, types of farmer organizations, links with CGIAR system, types of policy incentives, and others.
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