The Nelson Mandela Foundation for Knowledge Building and the Advancement of Science and Technology in    Sub-Saharan Africa

Executive Summary

Background and Motivation

As Professor Salam, the 1979 Nobel Laureate in physics observed, “inadequate scientific infrastructure is a critical factor which creates strong barriers to the path of advancement in developing countries.” Indeed, endowments in human resources and scientific and technological advances are critical for economic growth and development. The role of science and technology for development is even more critical in the increasingly competitive and knowledge-driven world. Regrettably, the widening gap in achievement in science and technology between of Sub-Saharan African (SSA) countries and other regions of the world has been a major factor in the increasing disconnect and differences in economic and social well-being between SSA and the rest of the world.

The widening gap in achievement in SSA reflects the continuing deterioration of the institutions for higher learning in the face of growing demands, the poor state of scientific infrastructure, and the absence of incentives and facilities for continued education and life-long learning. Furthermore, poor governance and lack of investment in the education and research are significant factors for the deteriorating quality of education, poor achievement in science and technology, increased inequality in access and the weak linkages between tertiary institutions, government and industry. In contrast, most Asian countries made significant and sustained investment in science and technology, which may explain the diverging paths in economic performance, with stagnating economies in SSA and robust economic advances in South East Asia. While R&D resources declined from 0.57 to 0.47 percent of GDP between 1970 and 1997 in SSA, it increased from the 0.33 to 1.27 percent in East Asia, reflecting the rising level of resources allocated to higher education, most notably in support of centers of excellence. This has enabled institutions of science and technology to flourish at national and regional levels, and production of over 10,000 world-class engineers every year. 

The declining share of SSA in the world production and exports reflect the widening gap between SSA and the rest of the developing world in science and technology. By the late 1990s, less than 2.5 percent of the total population of SSA countries had attended any form of tertiary education, and for most countries, less than 0.05 percent of their populations had attended tertiary technical education. Regarding trade performance, the share of SSA in the exports of manufactures of the developing world fell from 2.6 percent in 1985 to 0.8 percent in 1998. In contrast, the share of developing countries in East Asia rose from 57 to 69 percent. Where the production of manufactured exports draw on high technology, the share of SSA fell from 1.3 to 0 percent, while that of the East Asia rose from 81 to 85.5 percent. While 16 SSA countries have no Internet host at all, 98 percent of households in Singapore have one. At the same time, almost half of SSA population live on just US$0.65 a day (in purchasing power parity terms); and in spite of its magnitude and depth, poverty has been growing steadily, causing the Africa share of the poor to account for over 30 percent of the world’s poor in the 1990s. In terms of 1992 US dollar PPP, per capita GDP declined from $4258 in 1970 to less than $4182 in the late 1990s, reflecting the stagnation of SSA’s economies during most of the 80s and 90s, while populations were rising rapidly. Life expectancy, which was already low, has fallen significantly, reflecting the high incidence of HIV/AIDS.

Recently, leaders from international institutions and African policymakers have called for support for and promotion of excellence in tertiary education in SSA. In March 2000, James D. Wolfensohn, the President of the World Bank declared that “It was impossible to have a complete education without an appropriate and strong higher education system … you have to have centers of excellence and learning and training if you are going to advance the issue of poverty and development in developing countries”. Similarly, in June 2000, Justin Malewezi, the Vice President of Malawi stressed the importance of science and technology for SSA’s development, and called for the creation of centers of excellence in scientific fields. These calls are signs of a fundamental change in the understanding of the process of sustainable development of SSA, as Professor Salam pointed out “An essential prerequisite to a country’s technological progress is early recognition of necessity of a good education system.” 

Against this background of worsening standards of living, increasing knowledge gap, and a growing recognition of the centrality of knowledge, science and technology in development, an SSA-led Initiative proposes the establishment of the private and independent Nelson Mandela Foundation for Knowledge Building and the Advancement of Science and Technology in Sub-Saharan Africa to provide the leadership needed for addressing the growing knowledge gap, and playing both direct and catalytic roles in improving learning and the application of science and technology. The support for this Initiative has been overwhelming in SSA, among African leaders, and in the international community. It is being supported by a large number of international institutions that have found the Initiative timely, particularly in the context of the renewed efforts on reducing poverty. The Initiative will advance the NEPAD scientific and development agenda at the continental level. President Mandela has agreed to be the first Chair of the Board of Directors of the Foundation. 

Objectives of the Foundation

The Foundation will support the creation of institutions with the incentive structures for (i) promoting excellence in the creation, dissemination and application of knowledge particularly in the areas of science and technology, management and economics (ii) facilitating increased information flows across Sub-Saharan African countries and with other areas of the world, and (iii) facilitating continuing education and learning. The Foundation and its institutions will operate with transparency and accountability, with emphasis on research, coordination among the learning institutions, and collaboration between learning institutions and decision makers in the public and private sectors. Access to the Foundation’s facilities will be through competitive processes. The two pillars of the efforts of the Foundation will be:

· Creation of an African Institute of Science and Technology (AIST) to promote excellence in higher education and research and development in science, engineering and technology, and management and economics, with a view to improving the living standards in SSA, through economic diversification, increased productivity and higher economic growth. 

· Strengthening human resources through knowledge creation and dissemination, and establishment of the infrastructure and incentive structures for continuing learning most notably using the Sub-Saharan African Learning Network (SSALN), a vehicle to be established by the Foundation.

The Instruments for Achieving the Objectives

The first pillar of the Foundation focuses on the promotion of a strong higher education system, research, science and technology in SSA through the creation of centers of excellence to which admission is based on a continent-wide competitive process. More specifically, the Foundation will support the creation of the African Institute of Science and Technology (AIST), drawing on the Indian model that has succeeded in creating world-class higher learning institutions in science and technology. The AIST will be a world-class institution, concentrating on the following: 

(i) offering instruction in engineering and applied sciences comparable to the very best in the world; 

(ii) carrying out applied and basic research, developing collaborative links with other academic and research institutions in SSA and abroad, and developing close collaboration with industry; 

(iii) enhancing the transfers of technology to Sub-Saharan Africa, including through collaboration and exchanges with other international centers of excellence and disseminating the information and promoting its use for continuous education and application in government and industry; 

(iv) providing the leadership in the promotion of excellence in education in SSA through investment in programs for faculty development both for its own staff and for teachers of other higher learning institutions in SSA, and collaboration with national and regional institutions in developing curricula; 

(v) creating and expanding access and opportunities for education for disadvantaged students; and 

(vi) working with regional and national learning institutions to promote excellence.

The Foundation will promote excellence in education through the establishment of  African Institutes of Science and Technology (AIST) across Sub-Saharan Africa, drawing on the Indian IIT model. The AIST will concentrate on undergraduate and graduate education and post-graduate research in sciences and engineering, and management and economics. For a good geographical coverage, the centers will be distributed evenly throughout the continent, one each in the west, central, southern and eastern regions. (see Figure 1, page 7). A number of core disciplines will be delivered by all the four centers, but given the broad and large field of science and engineering, each regional center will specialize in undergraduate and graduate teaching, post-graduate and research, and industrial outreach in certain disciplines. The Foundation will start with the first AIST in the Eastern Region. The decentralization plan will be phased, and implemented as demand for access increases, and the AIST philosophy and culture of excellence are disseminated and grounded across Sub-Saharan African countries. The Board of Directors of the Foundation will determine the time frame and sequence for decentralization.

The second pillar of the Foundation will promote continuing education and learning, and knowledge flows across SSA countries through wider use of technologies. The last World Bank report on higher education emphasizes the growing importance of “lifelong-learning” as a key dimension of change in education and training. The establishment of the SSALN and an information-driven beltway linking African-based higher learning institutions will facilitate continuing education and knowledge dissemination and enhance the collaboration between the AISTs and other academic institutions, private industry and public policymakers. 

The information beltway will facilitate information flows between higher learning institutions, particularly between the AIST and national institutions of higher learning and thus expand learning opportunities to a broad range of students. It will support the objectives of the first pillar, especially in diffusion and assimilation of model technologies and the integration between the AIST and its regional centers, and national institutions. It will strengthen the infrastructure for continuing learning, reduce its costs and improve access. With less than 2.5 percent of civil servants having attended higher education, the access to the continuing education will strengthen capacity and improve the performance of public administration.

The Board of Directors of the Foundation will have a number of key responsibilities, including providing strategic direction and oversight to the AIST, managing the assets of the Foundation, leading the resource mobilization efforts, and liaising with African leaders, policymakers, and private entrepreneurs, particularly in the management of human resources and the translation of scientific knowledge and research outcomes into policies, actions and business applications. 

The Board will be supported by and Executive Secretariat responsible for the operations of the Foundation, and advised by a multidisciplinary African Scientific Committee (see organizational chart of the Foundation in page 8), consisting of scientists from a wide range of disciplines, including engineering, biology, chemistry, medicine, mathematics, physics, finance and economics. In addition to advising the Board on scientific, technical and management matters, the Scientific Committee will also play a leadership and catalytic role in establishing collaboration between African scientists in the Diaspora and Africa-based scientists, to enhance transfers of knowledge and promote the diffusion and assimilation of technology.

Financing of the Foundation’s Activities

The Endowment Fund: To support the AIST and the SSALN, the Foundation will establish an Endowment Fund for Excellence (EFE) and seek contributions to this EF from private and public sources worldwide. This funding mechanism will mitigate the risks inherent with governance and unpredictability of resources flows, largely attributed to fiscal constraints the narrow fiscal base in most SSA’s low-income countries. The institutions will also be less vulnerable to one country’s political circumstances. The Foundation will aim for and endowment with the earnings sufficient to cover operations and maintenance expenses.

This mode of financing of education by endowment is one of the strengths of US higher education where earnings from endowments largely cover operational expenses. For instance, Harvard University’s endowment was about US$19.3 billion in June 2002. The University used US$770 million in endowment dollars to help finance the University’s US$2.4 billion FY03 budget. The Foundation will adopt the best practices in this system to manage its endowment. It will also take advantage of some of the technical assistance programs of development agencies such as the UNDP’s Transfer of Knowledge Through Expatriate Nationals (TOKTEN), enabling the Foundation to draw on the 30,000 Africans holders of Ph.D. living outside of Africa.

It is understood that, in this endowment approach, the long-term financial sustainability will depend not only on the Foundation’s success in managing the assets of the Endowment Fund, but principally on its success in meeting its objectives of developing a world-class institution in science and technology and promoting excellence in African education. The management of the EFE and other Foundation’s institutions, assets and programs in a transparent and accountable manner, and progress in meeting the Foundation’s objectives will enhance the ability of the Foundation to continue to attract contributions from SSA, development agencies and private foundations outside the continent.

Fees: Students of AISTs and users of the SSALN will contribute to the cost of the operations of these institutions. However, no qualified student will be denied a place in the AIST due to inability to pay fees. The Foundation will have a separate fund to provide financial assistance to needy students.

Development impact

The creation of AIST will be a catalyst to the revitalization of national education systems, including primary and secondary institutions. Competition for admission to AIST institutions will enhance performance of the students at secondary and undergraduate levels. Similarly, by instituting a competitive process in the promotion of excellence continent-wide and producing world-class engineers and scientists, the Foundation will create incentives for the emulation of best practice and thus enhance human resource development at a larger scale. The promotion of research at the continent-wide level will involve pulling resources together, and thus limit the costs for a given country, especially for the very small low-income countries, and increase the benefits for all. In addition, the smaller countries that lack the human and financial resources to sustain performing higher learning institutions will greatly benefit from the continental approach. To enhance the development impact, the Foundation will emphasize linkages with industries and promote the diffusion and assimilation of technology and appropriate technologies relevant to the development of SSA.

Implementation and Timeline

The initiative draws on the Indian IIT model, and is being supported by the Government of India, which will provide support to the Lead Implementation Team. An official launch of the foundation is planned for the first half of 2004 followed immediately by implementation, with the SSALN expected to be operational by 2006, and the first AIST’s enrollment in September 2007.
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Organizational Chart of the Nelson Mandela Foundation
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