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Ad Hoc Expert Group Meeting on Science and Technology for Sustainable Development:  Towards a Green Revolution in Africa

I. ATTENDANCE AND ORGANIZATION
1. The Ad Hoc Expert Group meeting on Science and Technology for Sustainable Development in Africa was held in the United Nations Conference Centre (UNCC), Addis Ababa, Ethiopia, from 10 to 12 June 2003. The Meeting was formally opened by Mr. Josué Dioné, Director of the Sustainable Development Division of the Economic Commission for Africa (ECA) after brief welcome remarks by Mr. Alex Tindimubona, Coordinator of the Meeting.

2. The meeting was attended by Experts in science and technology policies of various African countries, the United States, India, and from various international and regional institutions, including the African Union (AU), the International Livestock Research Centre (ILRI), A Harvest Biotech Foundation International, COMESA, Sasakawa Global 2000, the West Africa Rice Development Association (WARDA) and UNDP. The meeting was also attended by the staff of the Sustainable Development Division (SDD) and other Divisions of ECA.  The list of participants is provided in Annex 1.

II. ACCOUNT OF PROCEEDINGS
A.  Opening of the Meeting (Agenda Item 1)

3. Mr. Josué Dioné welcomed the participants and placed the meeting in the context of sustainable development in Africa.  He stated that achieving the millennium development goals (MDGs) in Africa represents a daunting challenge, given the weak science and technology capacities of most African countries.  Meeting Africa’s development challenges in the areas of poverty eradication, food security, health, water and sanitation, and international competitiveness in the context of globalization, requires no less than a new scientific and technological regime in Africa.

4. Mr. Dioné recalled that the underlying principles of the sustainable development paradigm, which underpins development goals and strategies, demand policies that are, among other things, pro-environment, pro-poor and pro-innovation.  Simultaneous progress in many areas of science and technology policy, he said, should therefore be at the core of a viable strategy aiming at achieving broad-based economic growth and sustainable development in Africa.

5. Mr. Dioné informed the participants that, in this regard, ECA has undertaken a series of activities that focus on creating awareness as to the potential contribution of science and technology to economic and social development with environmental protection, and on reinforcing institutional, analytical and policy-making capacities of our member States.  Our Program for the biennium 2002-2003, he said, features work on emerging critical issues in Science and Technology for Africa’s sustainable Development, and includes the following activities:

· A study on “Emerging Critical Issues in Science and Technology for Food Security and Sustainable Development.”  

· A study on “Making Science and Technology work for the poor.”  

· A study on “Towards a Green Revolution in Africa: Harnessing Science and Technology for sustainable modernization of agriculture and rural transformation (SMART/AGRI).

· A case study on “Science, technology and innovation policy.” and

· The preparation of a program on Biotechnology for Sustainable Development.

6. Mr. Dioné continued by stating the main objectives of the meeting, namely:

a) Review emerging critical issues and ECA activities in science and technology for sustainable development in Africa;

b) Discuss science, technology and innovation policy in Africa;

c) Reflect on the potential, readiness and prospects of Africa to embark on a Green Revolution; and

d) Provide ECA with feedback, recommendations and advice on the way forward. 

7. Mr. Dioné emphasized the over-aching objective of the New Partnership for Africa’s Development (NEPAD), which is to eradicate poverty in Africa and to place African countries on a path of sustainable growth and development.  This clearly calls for “making science and technology work for the poor.”  It is also known that agricultural development is a prime condition to broad-base economic growth, food security and poverty reduction in Africa.  Poverty is predominantly rural, as some 70% of all poor Africans live in rural areas.  And, the income and livelihood of the bulk of the rural population depends primarily on agricultural enterprises, which employ directly or indirectly 90% of the rural labor force.  Hence, for the majority of African households today, triggering a Green Revolution to boost productivity and competitiveness holds the key to improving overall income and food security.  The NEPAD underscores the primacy of this challenge by featuring agriculture as the only productive sector among its areas of priority.

8. Mr. Dioné then kindly invited participants to pay a special attention to the theme “Towards a Green Revolution in Africa.”  The choice to focus on this theme is further grounded on a call made by UN Secretary General Kofi Annan in February 2003, urging African countries to promote a Green Revolution in Africa.  This call is an explicit challenge to all stakeholders and partners to deliver their part of the bargain.  ECA strongly believes that Africa can and must pursue and realize a Green Revolution, which has been delayed for too long in the continent.  To do so, the key challenge lays in Africa understanding the scientific and technological fundamentals of the Green Revolution, why it was delayed in Africa, and how it can be designed, triggered and implemented in the African context.  He also invited participants to critically review a paper that ECA commissioned on the subject.  Moreover, he added, the meeting will have the benefit of a Guest Lecture from the work of the United Nations’ Millennium Project’s Hunger Task Force on the topic of “A Doubly Green Revolution in Africa”, which can provide a strong source of inspiration and guidance in the deliberations of the meeting.

9. Mr. Dioné concluded by stressing that input, feedback and advice from participants on the activities and outputs submitted to their review offers a key peer review mechanism, a filter and a focusing lens to distil out the best practices for ECA and Africa to move forward on the ideas at stake.  Some of these activities are fairly complete, others in progress.  He asked participants to judge them as they are, and make feasible recommendations that ECA and Member States can implement in policy and program development strategies, to capacitate Africa to harness advances in science and technology for sustainable development.

B. Organizational Matters (Agenda Item 2)

i) 
Organizational matters

10. In order for the participants to know more about one another before electing their bureau, the coordinator of the meeting requested the participants to introduce themselves after which he called for nominations for the posts of Chairperson and Rapporteur.

Chairperson:

Prof. Anthony E. Ikpi

Rapporteur:

Prof. Refaat Chaabouni
ii) Adoption of the Agenda and Programme of Work

11. The meeting adopted the Agenda and Programme of Work with slight modifications.

Session 1:
Making Science and Technology Work for the Poor

12. Mr Akin Adubifa, an international consultant in science and technology policies, made a presentation on the theme of the session.  He stated that there are several reasons why a focus on science and technology to benefit the poor in Africa is both appropriate and timely.  Most important among them is that the number of people living below the poverty threshold in sub-Saharan Africa is still growing, from 242 million to 300 million during the 1990s.  Secondly, science and technology is the most important, readily available means of empowering the poor.

13. In African countries, behaviors and practices are influenced by local customs and values that are deeply rooted in traditional beliefs and superstitions; these are not easily displaced by science or modern approaches arising from new knowledge.  The presentation discussed initiatives on how technology should be used to facilitate development.  It highlighted the role that private sector and non-governmental organizations could play.  It also discussed what technologies to promote and what types of national educational structure and science curricula would facilitate the achievement of national objectives.

14. The presentation focused on the important role of popularization and democratization of science and technology in achieving the objectives of the Green Revolution, especially in facilitating the dissemination of new knowledge and best practices.  Experiences from other developing regions have shown that local communities and rural populations are able to make effective contributions to the policy process and technological planning when their level of awareness and understanding of elementary science within their environment has been consciously raised.

15. The presentation summarized the key issues for Africa and identified some of the emerging opportunities that are particularly suitable for African stakeholders.  Initiatives in public understanding of science would consist of finding the means to deliver scientific information to lay people in a manner that makes it attractive and enjoyable, as well as training scientists on how to communicate with society more effectively.  African societies cannot use technology appropriately and efficiently until they increase their awareness and understanding of science and its applications.

16. Finally, the presentation outlined roles for professional associations, non-governmental organizations, donors, and the United Nations system.  It proposed a Framework for Action that includes the allocation of responsibilities, empowerment of implementing institutions, and mechanisms of resource mobilization for science and technology.

17. In the discussions that followed it was stressed that it is important to compare the general standard of living in Africa, which remains a major concern, with that of the rest of the world and determine the speed at which Africa should move in order to close the gap.  Population increase in Africa has been attributed more to the poor segment of the population, hence resulting in an increase in the percentage of the poor.

18. In pursuing the goal of popularization of Science and Technology in Africa, it is imperative to take stock of centers of excellence and their activities. The African Science and Technology Institutions established following the Vienna Conference of 1979 and the Lagos Plan of Action of 1980 were not viable in the long run because Africa relied excessively on external expertise and resources and not sufficiently on expertise and resources within the continent. Regarding ECA-sponsored institutions in science and technology African countries have not devoted the amount of resources that was deemed necessary to sustain them.  Two of the African Science and Technology institutions established under the initiative of ECA, namely ARCT and ARCEDEM, are still relevant to member States in terms of their mandate and need to be supported.  As a recommendation to reviving these institutions, it is proposed exploring Public Private Sector Partnership (PPP).

19. There is a need to understand why previous initiatives and interventions for the advancement of Science and Technology in Africa failed and what lessons can be learnt to avoid repeating mistakes made.  

20. Africans should own their development programmes and, in so doing, would be in a better position to direct and guide development effort.  These development programmes should meet the needs and aspirations of the people who should be empowered to contribute meaningfully to the development process.  Debt swap for science and technology development could prove to be a win-win situation for both debtors and creditors and African countries should try to revive a previous initiative promoted by the African Academy of Science. 

21. Governments should tap into the large pool of expatriate nationals to contribute to national development.  The TOKTEN programme is very helpful in promoting the transfer of knowledge through the use of expatriate nationals. 

22. The contribution of donors remains an important instrument for advancing Science and Technology on the continent.  Even more crucial is the understanding and appreciation of political leaders of the role of Science and Technology in development in order to enable them take the necessary actions for their promotion.  GMOs and ICTs are fields in Science and Technology where political leaders need to be well informed.

23. In dealing with donors Africans should be more assertive in terms of their needs and should not allow to be dictated to.  

24. People and institutions need to place demands on the political leadership and engage them in policy dialogue in order to get more resources.

25. Given the diversity within the continent in terms of problems and priorities, it would be prudent to develop country specific strategies before developing a global strategy for Africa.  To this effect it is recommended to establish a committee of national experts supported by international experts to define specific country needs and requirements and to draw up concrete work programmes for implementation at the national level.

26. The poor quality and inappropriate curriculum is not the only factor contributing to the weakness in Science and Technology education in Africa.  The problem lies in the whole education system: low incentives, lack of infrastructure and resources are causing low moral of educators hence resulting in increasing brain drain.  Africa’s good researchers and scholars in Western institutions could still be encouraged to contribute to the development of the continent. 

27. The meeting discussed NEPAD’s Science and Technology Agenda and how the proposed structure would link with Science and Technology Institutions already established in African countries.

28. The meeting was informed about the work of the Forum for Agricultural Research in Africa (FARA).  FARA is based on the principle of Africans taking leadership of their development agenda taking into account short, medium and long-term objectives with the active engagement of regional and sub-regional organizations.  Short-term activities involve identifying and scaling up interventions that have worked in the past.  The FARA initiative promotes a basket-funding model for donor interventions, which will allow Africans to decide on their priorities.  The initiative also pursues the question of how Africans in the Diaspora could contribute to the realization of development goals.  FARA promotes communication at all levels ranging from political leaders to the grassroots.  Finally FARA is implementing agricultural projects conceived within the framework of NEPAD and priorities already identified:  agriculture driven economic growth; science and technology development; markets linkages; and research promotion.  A possible FARA and ECA partnership to promote intra-regional biotechnology transfer that would contribute to food security was proposed.

29. Regarding the negative impact that culture is said to have on the promotion of Science and Technology development in Africa, it was observed that education and culture can be harmonized to have the desired impact on development.

30. Development assistance should complement and not be the main driving force for Africa’s development.  For Science and Technology development to yield dividends in Africa, large-scale farmers should be targeted and steps taken to ensure a trickle down effect to the poor, rather than only targeting poor farmers.  Ensuring access to markets should be seen as an integral part of agricultural development on the continent.

31. Actions to be taken in the short, medium and long-term need careful thought.  An important short-term activity should be the assessment of the situation on the ground in terms of what is being done and what more needs to be done.  This assessment should provide a good basis for the necessary follow-up interventions. 

Session 2:
Science, Technology and Innovation

32. Mr Alhassan, former Director of the Council for Scientific and Industrial Research of Ghana (CSIR), made a presentation outlining the progress regarding ECA commissioned study on Ghana’s experience in science, technology and innovation (STI). After stating the critical importance of S&T to reverse the dismal performance of African countries to reduce poverty and increase per capita food supply, Mr. Alhassan reviewed the study approach and went on to discuss some of the issues that were starting to emerge from the study. 

33. Structured questionnaires had been administered to a range of stakeholders that have a role in the STI process in Ghana. These included a cross-section of universities and polytechnics, research institutes, industries, NGOs, banks, donors and development partners, government ministries and presidential initiatives, technology access facilitators, and technology regulators. About a third of the questionnaires have been completed. While efforts are being made to retrieve the remaining questionnaires, some important issues have started to become apparent.  These included the following: 

· It was felt that there was an unfair application of value added tax (VAT) on intermediary goods or other locally sourced raw materials used by manufactures, while [competing] imported goods have no VAT.

· High lending rates, energy problems and poor land policy discourage innovation.

· The role of the National Development Planning Commission (NDPC), has not been clearly identified within the government. Consequently, its role as a development planning institution is not taken seriously by other ministries. 

· In the research institutes and university, S&T is hampered by low salaries and aging staff.

·  In the planning for S&T, priorities are set, but the identification and securing of financial resources to support the work is rarely done while in house R&D back up system is lacking.

· Cross-ministerial harmony in policy formulation is lacking.

34. A question was asked about the state of S&T policies in Ghana and whether there was any guidance that was being developed to serve as incentives to attract the youth, particularly in IT, that seems most popular and where a latent talent amongst the youth may exist.  It was also asked what was being done at the lower levels of education to enhance S&T.

35. Ghana has had an S&T policy for a very long time and the Ministry of Environment, Science & Technology (MEST) is now developing the policy. Documents identifying key issues and sectors have been sent up to Cabinet level with the hope that legislation would result. But they have been held up there, perhaps because the role of the newly created Ministry of Communication and Technology vis-à-vis MEST has to be sorted out first. Also, institutions under the coordination of the CSIR are not given enough resources and money to carry out the work. For example, although IT has been recognized as an important contributor to economic growth, there is lack of resources to import IT equipment.  External donors, such as India, have had to support the infrastructure projects.  NGOs involvement have also brought IT to rural and urban areas alike.

36. There is an effort to promote science at the secondary school system level by setting up Science Resource Centres that can service about 10 schools in each district. Centres bring in students to undertake science practicals.  But lack of facilities is creating problems. 

37. A question was asked as to whether there was any policy that gives incentive or reward for innovation/invention.  Prof. Alhassan indicated that there was some recognition of individual contributions by means of national awards.  The Academy of Science for Ghana also gives awards for innovation.  In universities, best science theses are given awards.  However, these awards are few and far between and not entrenched as policy.  One shortcoming is the weak protection of intellectual property rights. Even if innovation may not have international stature, its value to local situations remains and incentives for such development should be protected.

38. An enquiry was made as to how STI is being used to enhance agriculture and how R&D is being diffused in Ghana’s rural communities.  Also the issue of whether there is any program to link STI to industry was asked.  In response, it was noted that agriculture represents about 60% of CSIR’s activities.  The work of CSIR has led to the development of new varieties of cereals, tubers and fruits that have had wide market appeal. Productivity and production has increased. Outside CSIR, extension services have been important component of S&T, but presently their approach is under review. A new Research Extension Liaison Office has been created to link farmer with research institution. Also, there is now a recognition within the extension service to fit technology with the economic reality of farmers. That is, inputs must be affordable and the problems of fluctuating and secular depreciation of crop prices must be addressed.

39. The private sector’s role in the S&T process is also very important, but their involvement comes only when technology is made profitable to them. For example, the Pineapple Growers Association adopted tissue culture techniques after learning the ease and profitability of propagation. The demand has been so high that supply cannot keep up with the demand. The shortage of planting materials has created interest in learning biotechnology techniques by members. S&T must always go to the private sector and prove its usefulness. 

40. It was pointed out that issues related to regional integration (as formulated in NEPAD) must be addressed and that the questionnaire was weak in this respect.

41. It was explained that this will be taken on board because several developments had taken place which support regional integration.  A Ministry for NEPAD and Regional Cooperation has been created.  This ministry will link up with Research Institutions in countries while integration protocols of free movement of goods and people that are not been adhered to will be rigidly pursued.  The Presidential Initiatives on Cassava and other products will be tailored at supporting regional integration.

Session 3:
The Doubly Green Revolution in Africa

42. Dr. Florence Wambugu, Executive Director of A Harvest Biotech Foundation International and a member of the United Nations Millennium Hunger Task Force, made a presentation on behalf of this Task Force. Speaking on “ Eliminating Hunger in Tropical Africa”, she said that hunger and poverty persist amid a world of plenty while the environment continues to deteriorate. The tropics, where more than 95 % of the poor and hungry reside, are the most affected.  The world’s 800 million hungry are found in marginal areas (50 per cent) landless rural areas (22 per cent), among urban poor (20 per cent) and people depending on natural resources (8 per cent).

43. The presenter also said that Sub-Saharan Africa (SSA) suffers the most from poverty and hunger. Twenty five per cent of the population in this region are hungry. The number of hungry people is increasing while it is decreasing in other regions.  It is the region where agricultural productivity is the lowest when compared to Asia, Latin America and the Middle East. It has not benefited from the green revolution as much as these other regions because both the adoption rate of improved crop varieties and resulting contribution to yield increase fall far below those recorded for these regions.

44. She outlined six critical policies to break out of the poverty trap in Africa. These are to (i) invest in human development; (ii) raise agricultural productivity in the smallholder farming systems; (iii) reach an adequate threshold of infrastructure; (iv) create a sound environment for investment in manufacturing destined to export; (v) empower the poor; and (vi) protect and enhance eco-systems.

45. To be successful in implementing the above policies and kick-start a doubly Green Revolution, the Hunger Task Force is using a community-based programme in African hunger hotspots. This programme relies on the Task Force’s three pillars which are related to (i) improvement of nutritional status of children between 6 and 12 years of age through school feeding scheme with locally-produced food; (ii) making rural markets work for the poor with locally-determined priorities including strengthening farmer organizations’ capacities; and (iii) increasing agricultural productivity in lands bypassed by the Green Revolution. The efforts to increase this productivity will be channelled through restoration of soil fertility, improvement of small-scale water management, improvement of germplasm and seed supply systems, diversification of small farms with high-value products, strengthening of research and revitalization of extension.  

46. The presenter finally expressed the view of the Task Force that business as usual will only delay progress in achieving the hunger millennium goal in Africa. She indicated with this concept, the goal will be achieved in 2050 instead of 2015 as required. To be successful, the Task Force has rejected the underlying concept and has designed a business plan expected to reach the targets on time. She also indicated that the commitment of the rich countries would be needed for the successful implementation of the plan.

47. During the ensuing discussions, the meeting asserted the following:

· It will take some time  (about two years) before the business plan mentioned by the speaker can be implemented. This is so because a process is required which involves many steps including linking with NEPAD and carrying out studies among others.

· Public sector will have to fund agriculture research in Africa as it is done in the West.  

· Marketing strategies are to be thought through from the beginning of technology development in Africa, not later. By the same token, extension must be thought through seriously at the beginning of the technology development process to avoid loss of resources; well-trained professionals must carry it out. One should also know early at the technology development stage how this technology is going to impact the poor. 

· Policies that support only cash crops should be revised in favor of priority food crops.

· Organic farming will not solve Africa’s food problem. It can only cause poverty and famine to persist and create havoc the way it did in China before this country adopted the utilization of chemical fertilizer.

· Genetic modification can make a difference where yields reach a plateau or are decreasing. 

· Africa needs an agenda or strategy to harness any technology that meets its needs, be it conventional or emerging, and it should even leapfrog if necessary.

· No GM crop has ever been shown to cause damage to environment. Thus, Africa must not be unduly influenced by the external GM food politics. The continent should make safe use of biotechnology to increase its agricultural productivity. 

Session 4:
Towards a Green Revolution in Africa 

48. The report presented by Dr. Dezi Ngambeki proposed a strategy for Sustainable Modernization of Agriculture and Rural Transformation/African Green Revolution initiative (SMART/AGRI) through the promotion of Science and Technology.  The report hypothesized that the delayed Africa Green Revolution can be triggered by concerted and synchronized efforts.

49. Before proposing SMART/AGRI, the presenter reviewed the history of modernization of agriculture in Africa.  He also highlighted the shortcomings and the significant perspectives of five major agricultural development approaches that were used in different African countries.  He also emphasized the economics of the available land, vegetation and water resources.

50. According to the speaker, in spite of 50 years of agricultural research and development in Africa, unlike in Asia and South America, the Green Revolution in Africa has either been missed or delayed.  He argued that the delays of Green Revolution in Africa were partly caused by the subsistence, complex farming systems, inadequate land reforms, climatic changes and frequent droughts, political elite paying little attention to the promotion of science and technology and ill-conceived public agricultural development projects. 

51. On the other hand, there have been some initiatives that suggest the possibility of Green Revolution happening in some parts of Africa. There was successful diffusion of improved crop technologies of Corn, Cotton, Rice, Sorghum and Groundnuts between 1969 and 1991 in a few countries of Africa.

52. Another significant initiative was the successful irrigation projects in some African countries.  In addition, advanced crop technologies were developed at International Agricultural Research Centers and at some National Research Programmes.  There are also some examples of redesigned traditional farming systems that have become more productive and sustainable. 

53. In proposing the strategy of a SMART/AGRI, the presenter said that it should be designed to have technological and socio-political perspectives. 

54. The technological perspective has four components: 1) the biological technologies, which range from the conventional elite single selections from local germplasm to more advanced applications of biotechnology and gene technology to produce improved varieties; 2) the improved crop management technologies, including a combination of organic and inorganic soil fertility amendments plus management practices; 3) the bio-physical technologies, varying from tools to simple irrigation; and 4) the post-harvest handling processes and marketing technologies. Each component of the technologies has three phases. These are the technology generation and development phase that is done at basic research on station; the on-farm adaptive research for evaluation/testing phase and the dissemination phase.

55. The socio-political perspective of the African Green Revolution Initiative includes the community part and the government part. The community part involves the participatory planning, technology development and technical assessments used to redesign the farming systems and prime the communities for a Green Revolution. The government part mobilizes governments and donors commitment and support in terms of providing human, material and financial resources. There is also logistical support needed in terms of infrastructure (roads), institutional capacities and favourable political environment. There is also a need to develop the required conditions for partnerships and for networking between departments, organizations, districts, countries, donors, development organizations and international agencies.

56. Regarding the political ingredients, the presenter said that these include:  a) mobilisation of state governments for long-term commitment and support in terms of the right policies to put in place; b) making sizeable investments in agricultural modernization; c) creation of partnerships (between State and State, State and Donors) and; d) networking to share both responsibilities and benefits of a Green Revolution.

57. Finally, the presenter suggested a strategic implementation plan, which can cause African Green Revolution Initiative to show significant results at pilot sites in three selected countries in three years and further results at promotion sites in six selected countries in five years.

58. Regarding the role of ECA and other UN Agencies, he recommended that ECA start to promote to African Governments and to donors the concept of African Green Revolution Initiative.  It should sell the idea and help to launch its pilot phase in the next two years.  The other UN Agencies should also promote and support the African Green Revolution Initiative in particular and promote science and technology in Africa in general. 

59. The presentation was well received by the Expert Group Meeting, which noted that there are many improved agricultural technologies like quality protein maize and improved sorghum varieties available at international and national research centers that can be combined with organic and/or inorganic fertilizers and small-scale irrigation.  The meeting unanimously endorsed the need for Africa to have a Green Revolution Initiative and argued that ECA should support field operations on pilot basis to demonstrate the potential benefits of available methodologies and technologies and the adoption of best practices for replication in other countries.  Thus scaling up the success stories in so as to cause an African Green Revolution.

Session 5:
Experiences from Institutions

WARDA

60. Mr. Augustin Munyemana from Ibandan, Nigeria, presented the West Africa Rice Development Association (WARDA) experience in technology transfer and dissemination. He started his presentation by defining WARDA, its mandate and activities. He said that WARDA is a regional and international organization with the mandate to promote rice production in Africa through research, training and partnership. The activities of WARDA, he said, are divided into three programmes: (i) Rain-fed Rice Programme; (ii) Irrigated -Rice Programme; and (iii) Rice Policy and Development Programme. Currently, WARDA covers 17 countries in West Africa but it has a plan to extend its coverage to East Africa and Southern Africa. It was also mentioned that while the main research center is in Cote d’Ivoire, WARDA has stations in Ibadan, Nigeria and Saint Louis in Senegal.

61. The aims of the technology transfer and dissemination in WARDA are: (i) speeding up the uptake of technologies developed by WRADA by end-users, and (ii) getting feedback from end-users to scientists (breeders, agronomists and policy analysis). The presenter further said that the strategies used for technology transfer and dissemination in WARDA are (a) Participatory Varietal Selection (PVS); (b) Participatory Technology Development (PTD); and (c) Community Based Seed System (CBSS). The presenter elaborated on these strategies as follows:

(a)
The aim of the PVS is to shorten the period of varietal screening by getting farmers’ appreciation of varieties at an early stage of development. This eliminates earlier lines that have less chance of acceptability by farmers and reduce the bulk that line breeders have to manipulate at the late stage of the screening process. 

PVS targets a small number of farmers in specific location - five to ten farmers by locations. A pool of variety lines (10-15) is installed. Multilocation trial system is used. Community evaluation is emphasized through field days.

(b)
The aim of the PTD is to work with end-users in the process of adapting the technology to local environment and incorporating complimentary technologies and indigenous knowledge. The idea behind is that a variety is not a final product and is an element of a system in which it must fit. It has to be adapted and repacked to fit the local conditions.

Key sites approach is used in this strategy. One hundred to two hundred farmers per key site are targeted. On-farm trial with a holistic approach combining crop and resources management system is the main approach used. Comparative observations between local varieties and modern varieties and between local practice and modern practices are observed simultaneously. Farmers’ input in active planning, execution and evaluation is emphasized. Indigenous Knowledge is also incorporated in technology components. On-job training for farmers and extension agents for capacity building is provided. Field days, technology groups meeting and feedback meetings are the main forums for participation and input contribution.

( c)
The objective of CBSS is to enhance the capacity of the community to produce seed of good quality in desirable quantity using available resources and knowledge. While the emphasis is put on community, technical support to seed growers is provided. The emphasis is put on training community members in techniques of seed multiplication, seed growing and conservation.

Five to ten communities are selected in each key site. Training sessions are organized. Field days and community visits are the main channels for information exchange between different communities, other farmers, extension agents and other development agents.

62. Finally the presenter mentioned the following points as lessons learnt from WARDA’s activities:

· The participatory approaches have been very effective in spreading WARDA varieties, especially the New Rice for Africa;

· End-users’ feedback has helped breeders and other scientists to fine- tune the technologies, to focus their breeding activities and to shorten the period of screening and varieties release;

· Farmers are very enthusiastic once the ideas and inputs are taken into account in technology development;

· However, as the project is funded by donors, the shortness of the project based activities does not allow the activities to be internalized. Funding is from 1 to 3 years only.

· Evaluation of impact is always difficult since it cannot be done within the same phase of the project.

· Approaches are applied to rice-based systems and can be applied to any other cropping system.

SASAKAWA GLOBAL 2000

63. Mr Marco Quinones of Sasakawa Global 2000 made a presentation on a “framework towards prosperity of African agriculture” and the challenges for a Green Revolution in Africa.  He stated that the current state of underdevelopment in African agriculture is largely the result of political neglect and inadequate and/or inappropriate donor-led development paradigms that either discriminate against agriculture or do not address its needs adequately.

64. Agriculture development must be central to any rural development, food security and poverty reduction program. Technologies to increase agricultural productivity exist. But lack of political will (national & international) to create the conditions to transform agriculture – rather than the suitability of available technologies or biophysical limitations distinguishes the Green Revolution in Asia from the African current agricultural malaise.

65. For agricultural intensification to proceed, soil fertility must be restored. Increased use of chemical fertilizers is needed for soil fertility restoration. For farmers to invest capital and labor in enhancing soil fertility, profits must be attractive and predictable. 

66. After low soil fertility, water availability is the second most-serious limiting biological constraint for agricultural production in Africa. Most economic studies on large-scale irrigation projects conclude that they are too expensive, ineffective, thus, not cost-effective. Small-scale irrigation systems in Africa must be developed, such as rain water harvesting techniques, shallow lift pumping along rivers, lakes and streams, tubewell exploitation of shallow underground aquifers that have natural recharge and rain water harvesting.  Tanks can be placed directly in the farm and runoff rainwater diverted to pass through a sedimentation pond before entering the tank(s).

67. The entire farm enterprise must be considered. Food, cash crops, livestock, value added processing, need all to be recognized in agricultural development strategies.  Commercial food production and processing must be profitable.

68. One size policy fits all does not work for agricultural intensification.  Entry points vary for different nations and also at sub national level. Governments must give priority attention to develop and intensify production on high production environments first, to ensure national food security, but also, because over time, prosperity on the high production environments will generate the resources needed to pay for the development of the marginal environments.

69. Important technologies for Africa include:  conservation tillage (CT), quality protein maize (QPM), Nerica rice (NR), and biotechnology products. 

70. Building institutions and human capacities that enhance agricultural production are central to improving food security in Africa.  Agricultural productivity and the development of markets must be placed as core strategies for poverty reduction. Rural health is another important issue.

71. Short, medium and long-term action plans need to be put in place and entry points identified.

72. Governments need to set a limited number of priorities, action plans and milestones.  Success stories can be used as entry points to scale up. 

73. Strong support must be given from governments and donors to the agriculture knowledge base (science) and its application (technology).  Governments need to harmonize and integrate all on-going rural development projects (including NGOs) and exploit synergies and complementarities.  For the near/mid-term, agricultural research and extension in Africa must continue to be financed and managed as a public good, but must be de-centralized to make it demand-driven.

74. Food-based safety nets programs, such as primary school lunch programs and food-for-work schemes can enhance food security and simultaneously expand domestic markets, providing purchases from domestic production. Free aid should be discouraged except in extreme events to save lives.  Donors will have to underwrite a major portion of such safety net programs.

75. Healthy farmers are needed for agriculture to prosper. Public health and education of the rural sectors cannot be neglected. However, it is through agricultural growth that the necessary resources to attend these basic needs will be generated.

76. The presenter concluded that Africa can absolutely generate and sustain a green revolution under present development challenges provided that Governments are committed, policies are in place and resources are allocated.

Indian Gandhi Institute of Development Research

77. Mr Janaiah, a visiting Fellow at the Indira Gandhi Institute of Development Research – an organization based in Mumbai, made a presentation on “Can Africa Learn Any Lessons from Asia’s Green Revolution (GR)?”  He first discussed the trends in rice yield for irrigated and rainfed ecosystems in Asia from 1967 to 1999, showing that the yield for rice increased substantially over the period, from 1.45 t/h to 2.12 t/h on rainfed land and from 3.16 t/h to 5.80 t/h on irrigated land on average for various Asian countries.  He also pointed out that the rate of yield increase was now decreasing and reaching a plateau in some cases (negative yield in Indonesia during the last decade).  He also compared the costs of producing one ton of rice in different environments and with different varieties:  traditional varieties (TV) = $149; modern varieties (MV), rainfed = $137; modern varieties (MV), irrigated, = $115.

78. Mr Janaiah went on to identify the key factors for the success of the GR.  The literature on GR studies in Asia indicates that demand-driven, acute food shortages, a straightforward goal  - increasing food supplies -, public sector agricultural R&D, technology development, technology transfer, infrastructure development, irrigation, rural roads and transport facilities, policy support, input pricing (subsidized input supply), output pricing (procurement of grains from surplus region and distribution of grains in the deficit region), all contributed to the success of the GR.

79. The presenter discussed the differences in the structure of rice ecosystems between Asia and Africa and said that the main difference is that Africa is relying heavily on rainfed agriculture while Asia is relying on irrigated agriculture.  He then discussed yield differences between traditional varieties (TV) and modern varieties (MV) in rainfed and in irrigated environments.

80. A short-term strategy to transfer Asia’s experience to Africa is to pool available technologies and expertise through both bilateral and multilateral networks and to carry out evaluation for location-specificity.  Technology is essential but policy support (input supply, marketing, etc.) is necessary to make the available technology closer to the end-users. A long-term strategy would be to establish agricultural R&D institutions and agricultural Universities and invest more in infrastructure development, including particularly irrigation.

ICRISAT

81. Dr. Mary Mgonja, a Plant Breeder from ICRISAT, Zimbabwe, reported on a project to improve sorghum and millet in the Southern Africa Region.  Sorghum and millet are crops grown in drought prone regions.  In Southern Africa over 20 million smallholder farmers in 14 countries are affected by drought.

82. Dr. Mgonja reported that the sorghum and millet improvement project (SMIP) run by ICRISAT in the SADC region has been in operation for 20 years, funded by USAID.  It is built on evolving partnerships, networking, capacity building and institutional innovations.

83. SMIP’s objectives are to:

· Help strengthen national research capacities through training and the provision of plant genetic material.

· In partnership with national research programs, develop new technologies to improve the productivity of sorghum and pearl millet cropping systems.

· Promote technology exchange and stimulate adoption.

84. Successful outputs include delivery of post-graduate training courses from short-term to advanced degree programs; germplasm collection and sharing through ICRISAT gene banks; release of 48 sorghum early maturing and drought-resistant varieties in the region; yield increases ranging from 30%-200% over traditional varieties; and adoption rates of up to 50% of all farmers.

85. The project has explored strategies ranging from participatory technology development, from public-private partnerships with seed companies and NGOs to enhancing markets and food processing technologies.  It works through establishment of task networks to address each challenge and/or innovation.

86. The presenter supported and endorsed the methodology of Prof. Dezi Ngambeki for causing a Green Revolution in Africa, saying the ICRISAT/SADC project already exemplified many elements of this methodology, applied to just two commodities in one region.  These elements and approaches could be replicated and scaled up to cause a Green Revolution in Africa.

87. Appreciating the value of long-term (20 years USAID) donor commitment and support, Dr. Mgonja, however, warned of the need to ensure sustainability of programs once the donor support ended.  In the SMIP case, this is being attempted by institutionalizing the program in the structures of the National Agricultural Research Systems (NARS), while the international partners provide technical assistance.

88. Dr. Mgonja drew lessons for a way forward towards a Green Revolution in Africa: use available technologies; harness public-private partnerships; inculcate regional approaches; develop task networks; emphasize capacity building; and start small and demonstrate successes for replication, rather than making grandiose plans which are not implemented.

Session 7:
Conclusions and Recommendations

89. The Ad-Hoc Experts Group on Science and Technology for Sustainable Development unanimously endorsed the need for Africa to have a Green Revolution Initiative.

90. African governments must consider agriculture modernization as a top priority for achieving socio-economic development and poverty reduction.  To achieve this, ECA-SDD should present a road map to member States and stakeholders towards realization of the GR in Africa.   The Ad Hoc Expert Group agreed on a road map comprised of short and medium/long term strategies / recommendations 

SHORT TERM STRATEGIES AND RECOMMENDATIONS

1. ECA, in collaboration with National Governments and/or NEPAD, should identify priority commodities (crops and livestock) with high domestic consumption and commercial potential to be used in promoting the Green Revolution.  ECA should use the assessment to recommend a fast track process to all African countries for implementing a model road map.
2. ECA, in collaboration with bilateral/multilateral networks, national and international research institutions, should develop an inventory of available and suitable technologies (products, processes and methodologies) that relate to the selected commodities and promote their use in implementing the GR program. 

3. ECA should urge governments to:

· Link technology with agricultural input supply (such as seed, fertilizer and credit) and market access 

· Provide policy support for input supply, product market outlets, and price support and /or subsidies for input to support production in the initial phases.  

·  Accelerate the harmonization of sub-regional and regional trade by guaranteeing market access for the selected commodities.

MEDIUM / LONG TERM RECOMMENDATIONS

1. Member states should take steps to strengthen their national research infra- structure and human resources in agriculture and allied sciences.  They should also provide more support for R&D. 

2. National governments should enhance capacity building and utilization by providing incentives for the youths to study and take up careers in science and technology and trained personnel to remain in Africa. They should also encourage the development of knowledge / skills in emerging frontiers of science such as IT, biotechnology and bio-informatics.

3. Public and private institutions should promote networking among themselves for mutual development of science and technology in Africa.

4. National governments should allocate more resources for the development of infrastructure especially irrigation, rural roads and market facilities such as post harvest handling, processing and storage.

5. AU, ECA and ADB should convene a forum for Ministers and Permanent Secretaries of Agriculture, Finance and Trade to discuss the road map to a GR in Africa and get their political will and support.  ECA should initiate this activity. 

91. Alternatively:

· First, ECA could work through NEPAD to get this forum convened; or 

· Second, the meeting could be convened at the sub-regional political level through the regional economic communities such as: ECOWAS, ECCAS, UMA, SADC, COMESA, IGAD and CEN-SAD.

92. In addition, ECA should seek the support of all Heads of State through NEPAD and/or through two or three Heads of State on the GR road map.

FOLLOW UP ACTIVITIES 
1. ECA should support a field-oriented program on pilot basis to demonstrate potential benefits of the available technologies and methods.  In this connection, the Expert Group recommends the adoption of proven best practices for replication in other counties.

2. ECA should convene a donor/investors conference on the Green Revolution.

3. ECA should sensitize Stakeholders on Green Revolution.

93. In order for these activities to be implemented on time by ECA, the Experts Group strongly suggests that the Commission should seek extra-budgetary funds.

Session 9:
Closing of the meeting

94. The Ad hoc Expert Group Meeting was closed by Mr. Josué Dioné, Director, Sustainable Development Division, on behalf of the Executive Secretary of ECA.

95. Mr. Dioné expressed his gratitude that the Experts had exceeded ECA’s expectations in helping sharpen ideas on the Green Revolution, which ECA only initiated recently.

96. In particular, they had strengthened ECA’s view that Africa needs a Green Revolution.  Such a Green Revolution requires going back to the fundamentals.  Beyond macroeconomics, a Green Revolution can only happen when governments and development partners get to focus on what happens down at farmer level and on the ground.  Farmers need policy support, capacity, knowledge and incentives in order to generate a demand response to Green Revolution technologies.

97. Mr. Dioné stated that the Experts had made feasible and reasonable recommendations, which ECA/SDD would lobby to get implemented.  Indeed, ECA was slightly ahead, having put the African Green Revolution on the agenda of a UN ECOSOC Roundtable to be held in Geneva early in July 2003.  This would keep the debate on the African Green Revolution alive, building on the February 2003 call by UNSG Kofi Annan for African Governments and partners to promote a Green Revolution in Africa.

98. Similarly, ECA would strive to reach NEPAD and other partners in order to promote the recommendations of the Expert Group Meeting.

99. Regarding science and technology, ECA/SDD is focusing on those areas relevant to sustainable development.  In addition to science, technology and innovation policy, biotechnology and the African Green Revolution have now been put on the SDD work plan for the 2004-2005 biennium. They also have been highlighted in the ECA prospectus - a tool to be used to mobilize resources for implementing SDD projects in science and technology.  

100. Mr. Dioné called upon the experts to keep in touch with ECA, as opportunities might soon arise for their involvement in the promotion of the Green Revolution.

101. In conclusion, Mr. Dioné thanked the experts for the sacrifice of their valuable time, hoping rewards will come in terms of follow up, feed back and future engagements as Africa move along the road map to a Green Revolution.  

102. He thanked the Chairperson, Rapporteur, Organizers, staff and the officers of the UN Conference Centre for making the meeting a success.

103. On behalf of the ECA Executive Secretary, Mr. Dioné declared the Ad hoc Expert Group Meeting officially closed.

	List of Participants



	ICRISAT -
	
	Dr. Mary Mgonja

Plant Breeder

ICRISAT 

Matopos Research Station

P.O. Box 776

Balawayo, Zimbabwe

Tel:  263 83 8311/14

Fax:  263-83-8253

E-mail:  m.mgonja@cgiar.org


	HBFI
	
	Dr. Florence Wambugu

Executive Director

A Harvest Biotech Foundation International

215 Mimosa Vale, Runda

P.O. Box 642

Village Market-0621

Nairobi, Kenya

Tel: 254-20-5211671/521652 

Fax:  254-20521721

E-mail:  fwambugu@ahbfi.or.ke

	Aims Agribusiness Consultants
	
	Prof. Dezi Ngambeki

Agricultural Researcher

NARO KAWANDA

P.O. Box 11321

Kampala, Uganda

Tel: 256-4 1-267987

Fax:  256-41-345597

E-mail:  dezingambeki@yahoo.com


	University of Ghana
	
	Dr. Ramatu Al-Hassan

Agricultural Economist

Dep't of Agricultural Economics and Agribusiness

University of Ghana

Legon

Accra, Ghana

Tel:  233 21 501488

Fax:  233-21-501489

E-mail:  ramatu@ghana.com


	IITA
	
	Dr. Augustin Munyemana

Participatory Technology Development Scientist

WARDA Station

IITA

Oyo Road, PMB 5320

Ibadan, Nigeria

Tel. 234 2 241 2626 

Fax. 234 2 241 2111

E-mail:   a.munyemana@cgiar.org


	University of Ibadan
	
	Prof. Anthony Ikpi

Head of Department

University of Ibadan

Department of Agricultural Economics 

Ibadan, Nigeria

Tel:  234-802 333 7431

Fax:  (234-2)810-5088/810-6870

E-mail:  aikpi@attbi.com 



	IGIDR
	
	Dr. Aldas Janaiah

Visiting Fellow

Indira Gandhi Institute of Development Research (IGIDR)

Filmcity Road; Goregoan – (EAST)

Mumbai-400 065

India

Tel :  91-22 28400919

Fax:  91-22840 2752

E-mail:  ajanaiah@igidr.ac.in/ajanaiah@yahoo.com 



	Freelance Consultant
	
	Prof. Walter Sandow Alhassan

Freelance Consultant

P.O. Box CT 5988

Cantonments, Accra, Ghana

Fax:  322 21 777655

E-mail:  walteralhassan@hotmail.com 



	
	
	Dr. O. Akin Adubifa

Consultant

89-08 213th Street

Queens Village

NY 11427

New York, USA

Tel: 718 740-8746

Fax:  718 468 6583

E-mail:  Aadu3@aol.com 



	INRST


	
	Prof. Najia Kbir Ariguib

INRST

4 Rue Jeunesse

Zip Code 2033

Megrine – Tunisia

Tel:  216 71 434273

Fax:  216 71 295280

E-mail:  ariguib@planet.tn 



	COMESA
	
	Mr. Patrice Kandolo

Agricultural Expert

COMESA

Ben Bella Road

P.O. Box 30051

Lusaka 10101, Zambia

Fax:  (260-1)22 51 07

E-mail:  pkandolo@comesa.int/patricekandolo2002@yahoo.co.uk



	ENIT
	
	Prof. Mohamed Refaat Chaabouni

University Professor

Ecole Nationale d'Ingénieurs (ENIT)

1002 BP 37 

Tunis, Tunisia

Tel:  216-98334107

Fax:  216-71872729

E-mail:  Refaat.chaabouni@enit.rnu.tn 



	AU
	
	Mr. Atef W. Ghabrial 

Senior Policy Officer

Human Resources and Science & Technology

African Union (AU)

P.O. Box 200010

Addis Ababa

Tel:  251-1-517700

Fax:  251-1-517844



	PATTEC
	
	Dr. John P. Kabayo

Coordinator

PATTEC 

African Union

P.O. Box 200032

Addis Ababa

Tel:  251-1-516467

Fax:  251-1-505928

E-mail:  jpk.pattec@telecom.net.et 



	
	
	Dr. Berhanu G/Medhin

Scientist

International Livestock Research Center (ILRI)

P.O. Box 5689

Addis Ababa

Tel:  251-1-463215

Fax : 251-1-461252

E-mail:  b.gebremedhin@cgiar.org



	UNDP
	
	Mr. Getachew Asamenew

Programme Manager for Food Security and Agriculture Development

United Nations Development Programme (UNDP)

Addis Ababa

E-mail:  getachew.Asamnew@undp.org


	
	
	Mr. Girma Hailu

Assistant  Resident Representative 

United Nations Development Programme (UNDP)

P.O.Box 5580

Addis Ababa

E-mail:  girma.Hailu@undp.org 



	SASAKAWA Global 2000
	
	Dr. Marco Quinones

Sasakawa Global 2000

c/o Ministry of Agriculture, Agricultural Extension Department

P.O. Box 12771

Addis Ababa

Tel:  251-1-500584

Fax:  251-1-528567

E-mail:  m.quinones@cgnet.com


	
	
	Mr. Takele Gebre

Sasakawa Global 2000

c/o Ministry of Agriculture, Agricultural Extension Department

P.O. Box 12771

Addis Ababa

Tel:  251-1-626421

Fax:  251-1-528507

E-mail:  sg2000@telecom.net.et 



	ESTC
	
	Mr. Osman Ali

Expert, S & T Popularisation Department

Ethiopian Science and Technology Commission

Addis Ababa, Ethiopia

Tel. 251-1-511344

Fax: 251-1 514400

E-mail:  osmana12002@yahoo.com
Mr. Girma Gebretsadik

Team Leader MWED

Ethiopian Science and Technology Commission

Addis Ababa, Ethiopia

Tel: 251-1-534947

E-mail: girma_gebre@yahoo.com


	QSAE
	
	Mr. Endale Mekonnen

Head, Information Division

Quality and Standards Authority of Ethiopia (QSAE)

P.O. Box 80543

Addis Ababa, Ethiopia                                           

E-mail:  Amelmest@telecom.net.et 



	
	
	ECA SECRETARIAT


Mr. Josué Dioné


Director, SDD


P.O.Box 3001


Addis Ababa, Ethiopia


Tel.:

251-1-517200


Fax:

251-1-514416


E-mail: 
jdione@uneca.org

Mr. Alex Tindimubona


Senior Scientific Affairs Officer, SDD


P.O.Box 3001


Addis Ababa, Ethiopia


Tel.:

251-1-517200


Fax:

251-1-514416


E-mail:
atindimubona@uneca.org


Mr. Jacques L. Hamel


Scientific Affairs Officer, SDD


P.O.Box 3001


Addis Ababa, Ethiopia


Tel.:

251-1-517200


Fax:

251-1-514416


E-mail:
jhamel@uneca.org

Mr. Abdoulaye Niang


Senior Economic Affairs Officer, SDD


P.O.Box 3001


Addis Ababa, Ethiopia

Tel.:

251-1-517200


Fax:

251-1-514416


E-mail:
aniang@uneca.org


Mr. Don Oben


Economic Affairs Officer, SDD


P.O.Box 3001


Addis Ababa, Ethiopia


Tel.:

251-1-515749


Fax:

251-1-510350


E-mail:
doben@uneca.org


Mr. Kodjo Abassa


Economic Affairs Officer


P.O.Box 3001


Addis Ababa, Ethiopia


Tel.:

251-1-517200


Fax:

251-1-514416


E-mail:
kabassa@uneca.org

Mr. Kwadwo A. Tutu


Economic Affairs Officer, SDD


P.O.Box 3001


Addis Ababa, Ethiopia


Tel.:

251-1-517200


Fax:

251-1-514416


E-mail:
ktutu@uneca.org


Ms. Isatou Gaye


Environmental Affairs Officer, SDD


P.O.Box 3001


Addis Ababa, Ethiopia


Tel.:

251-1-517200


Fax:

251-1-514416


E-mail:
gaye.uneca@un.org





Mr. Keith Forbes


Environmental and Development Officer, SDD


P.O.Box 3001


Addis Ababa, Ethiopia


Tel.:

251-1-517200


Fax:

251-1-514416


E-mail:
kforbes@uneca.org


Mr. P. Niyimbona


Economic Affairs Officer, SDD


P.O.Box 3001


Addis Ababa, Ethiopia


Tel.:

251-1-517200


Fax:

251-1-514416


E-mail:
pniyimbona@uneca.org


Mr. Kava Katjomuise


Associate Economic Affairs Officer, SDD


P.O.Box 3001


Addis Ababa, Ethiopia


Tel.:

251-1-517200


Fax:

251-1-514416


E-mail:
Kkatjomuise@uneca.org

Mr. Assefa Belai


Demographer


P.O.Box 3001


Addis Ababa, Ethiopia


Tel.: 

251-1-517200


Fax:

251-1-514416


E-mail: 
abelai@uneca.org


Mr. M. Kourouma


Development Management Division


P.O.Box 3001


Addis Ababa, Ethiopia


Tel.: 

251-1-517200


Fax:

251-1-514416


E-mail: 



�





�














[image: image2.wmf]