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1. EXECUTIVE SUMMARY
The "Declaration on Science” by the World Conference on Science (Budapest, 1999) noted that new technologies have brought unprecedented opportunities and challenges for social and economic development. Although Science and Technology has a universal character and offers universal opportunities, it is supported or constrained by local cultures, which are shaped by human values and practices. Formulation of Science and Technology policies, therefore, need to take into account the nature of the immediate environment in order to effectively deliver the benefits of science to society. 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 by modern approaches arising from new knowledge.  There is a close and mutually dependent relationship between culture and tradition on one hand, and science and technology on the other. African culture, in general, has been slow to offer an environment conducive to scientific progress and technological change.

African Governments are beginning to recognize science and technology as a powerful tool for national development, and they are willing to embrace its potential; yet, under a recent World Bank/IMF-led initiative, African countries are developing new poverty reduction strategies that are not taking advantage of the power of science and technology as a development tool. Such inconsistencies have often characterized policy formulation and have led to unsatisfactory performance of development initiatives in the continent. The challenge, now, is to review and reform these policies, and develop new strategies that promote a science and technology culture.


There are several reasons why a focus on science and technology culture 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 for empowering the poor.   


A review of experiences in the promotion of an enabling culture for science and technology development and application in both developed and developing countries reveals that there are common characteristics and common concerns among the countries of the developing regions of Asia/Pacific, the Caribbean, and sub-Saharan Africa. It also reveals that the absence of clear science and technology policies and plans in Africa remains a significant obstacle to the efforts to make technology work effectively for the poor, and to attract the participation of all stakeholders. Until lately, many countries did not even consider science and technology crucial to their development efforts.


The rapid growth and unprecedented influence of new technologies, especially the information and communication technologies including the Internet, is raising global awareness of the power of technology as a whole, and it is now compelling for African countries to invest in these or risk widening the gap between them and the rest of the world. It is this realization that should bring science and technology, and the strategies for making them work for development, to the top of the African agenda. The key issue should be the empowerment of individuals and groups, (especially farmers, women, entrepreneurs, the youth, etc.) who desperately need scientific knowledge and technological know-how to be able to find local solutions to such pressing problems as illiteracy, food security and nutrition, high unemployment, prevention and treatment of HIV/AIDS, drought,  water supply, and public health and hygiene.

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 their messages. Several instruments are available, particularly through formal and informal education:  media presentations by experts and practitioners to interpret for the general public the scientific and technical aspects of such issues of concern as farming methods, community healthcare, etc.; broadcasts of relevant science and technology messages for daily living, highlighting the implications of science and technology to matters of daily routine; exhibitions, fairs, and science competitions, all of which present opportunities for the public to see, ask questions about products and processes, and appreciate the usefulness of science.


These initiatives must seek to answer questions about how technology should be used to facilitate development, what role the private sector and the non-governmental sector should play, what technologies should be promoted, and what type of educational structure and curricula would facilitate the achievement of national objectives. The strategies of delivery would include a restructuring of science education, a focus on the utility of scientific culture, the use of familiar materials and processes, and teaching through indigenous science and technology practices, including in indigenous languages.

Responsibility for action in making science and technology work in Africa need to be divided between national governments, scientists and academic institutions, professional associations, the media, and non-governmental organizations. The critical role of donors and developed countries needs to be re-visited, especially as their support for science and technology appears to be diminishing. It is recommended that more donor resources be channeled towards public activities for science popularization, strengthening mechanisms of dissemination of scientific knowledge and technological practices, and promoting scientific literacy at all levels.


It is recommended that a committee of national experts (supported by international development practitioners) be initially constituted to fashion out a strategy and a set of programs that would be suitable and appropriate to implement under the nation’s social and economic circumstances. Programs so developed would need to be based in a strong focal point institution with an oversight arrangement that is as close as possible to the office of the Head of Government. Other institutions that are relevant to the implementation of these programs would also need to be strengthened in order to play useful and efficient complementary roles. All these would require new and additional sources of funding. It is, therefore, recommended that innovative mechanisms, especially debt swaps, be explored to mobilize such new resources.


As stakeholders collaborate to bring synergy to the implementation of programs to popularize science, the following table summarizes the activities and policy instruments that can be implemented to make science and technology work for the poor in Africa. 

ACTIVITIES FOR POPULARIZATION OF SCIENCE AND TECHNOLOGY

	PROGRAM
	KEY ROLE PLAYERS
	IMMEDIATE  OBJECTIVES
	IMPLEMENTATION SRATEGIES
	IMPLEMENTING ORGANISATIONS

	Policy Reform
	Government
	Increased capacity for policy formulation and implementation
	Seminars on S&T relevance; policy analysis workshops
	Inter-ministerial committees, media, universities, professional associations.

	Adult Education
	Parents
	Enhance capacity to motivate children; create awareness
	Adult education; training in S&T components in daily experiences
	Adult education institutions, media, NGOs, Women’s groups.

	Training of Teachers
	Teachers
	Enhance public understanding of S&T culture; improve schools curriculum
	Reform teacher education through in-service training
	Ministry of Education; Professional associations

	Students Education
	Students
	Motivate interest in mathematics; encourage careers in science
	Classroom instruction, extra-curriculum activities, science clubs
	Accredited schools, qualified teachers, private sector, professional associations, clubs

	Communication
	Scientists
	Acquire skills for communicating science with government and public; increase interaction with society
	Strengthen internal networking; increase role of scientific organizations and academies; establish collaboration with media
	Professional associations, media, academies, communication specialists.

	Science Journalism
	The media
	Increase interest in S&T issues; improve coverage and analysis of science reporting
	Train media staff, establish links with institutions, widen coverage of science, and allocate more air time.
	Media executives and practitioners, scientists, professional associations.

	Public activities (Fairs, Lectures, Exhibitions, etc.)
	Government, NGOs, Universities
	Interpret science for public understanding
	Include science events in national festivals and public celebrations.
	Schools, Libraries, Professional associations, Clubs

	Science Competitions
	Teachers, students, parents, NGOs
	To sharpen interest of students and the youth in S&T
	Organize inter-school events with prizes and incentives for participation
	Government, schools, private sector.

	Research
	Science policy institutions, Ministry of Education
	To improve the effectiveness of programs and provide technical support.
	Collection and analysis of data to monitor performance and introduce new methods
	Educational institutions, Donors, Consultants

	Monitoring and Evaluation
	Government
	To provide feedback for improving efficiency and for policy reform
	Establish independent commission of experts from public and private sectors.
	The Commission, schools, professional associations, consultants.


2. INTRODUCTION

The importance of Science and Technology to modern societies, and the role of a technologically educated population in promoting social and economic development, has long been recognized. The complex relationship between the economy, society and the environment and scientific knowledge requires a multi-disciplinary approach to develop science and technology, and calls for skilled communication to be able to address technological issues. Yet, it is the weakness of developing countries to make science and technology a veritable part of their daily lives that belies their continued underdevelopment. For a variety of reasons, African countries have not sufficiently addressed the acquisition of scientific and technological knowledge. They must now refocus their initiatives with a strategy that begins with the popularization of science and its application to development in concrete and deliberate terms.

The 1999 World Conference on Science noted that “technologies based on new methods of communication, information handling and computation have brought unprecedented opportunities and challenges for scientific endeavors as well as for society at large.”  Although science and technology has a universal character it is supported or constrained by local cultures, which are shaped by human values and practices. Policies, therefore, need to take into account the nature of the local environment in order to effectively deliver the benefits of science to society. In all countries, behaviors and practices are influenced by local customs and values. In Africa, these behaviors and practices are so deeply rooted in traditional beliefs and superstitions that they are not easily displaced by science or by modern approaches based on new knowledge. Herein lies the challenge for African nations and their governments: how to find new and timely means of developing their countries and reducing the chronic poverty, without provoking a severe collision between ancestral traditions and beliefs, on one hand, and scientific knowledge and modernity, on the other.

Science and Technology for Sustainable Development

There are several reasons why a focus on S&T for the poor is most appropriate at this time:

· Historical data shows that poverty has been worsening in Africa. According to the UNDP 2002 Human Development Report, the number of people living in extreme poverty in sub-Saharan Africa grew from 242 million to 300 million during the 1990s.

· The recent World Bank-led initiative to prepare Poverty Reduction Strategy Papers (PRSPs), has opened up an opportunity for developing countries to reconsider their current approaches to poverty reduction, and to reform their policies in light of new knowledge and practices that have succeeded elsewhere. Although the framework for the strategies only implicitly recognizes science and technology, attempts at implementation are showing (as in the case of Uganda) that a strong capacity in the application of S&T would greatly enhance the performance of a country’s poverty reduction strategy.

· The role and extent of external assistance to science and technology is more critical now than ever before, partly because the volume of resources that would be required has greatly increased, and partly because results to date offer significant lessons that should greatly increase the effectiveness of such aid. 

· New opportunities are arising to make a new focus on the poor compelling. For example, new information and communication technologies, including the Internet, are facilitating the participation of more people in global knowledge dissemination and in providing access to the poor. In addition, new governance arrangements are leading to more open and democratic African societies.

· Deregulation policies are gradually opening up markets, offering better conditions for trade in those commodities that form the bedrock of rural agriculture.

· Many African nations are now beginning to recognize the imperative of technology as an engine of growth, and they appear willing to embrace its potential.

· The New Partnership for African Development (NEPAD) that was recently established by the African Union is a demonstration of the continent’s determination to re-energize its development efforts. As a priority within its program implementation, NEPAD has established a Science and Technology Commission that is charged with mobilizing the talent and energy of African scholars to bring science to their societies.

African decision makers have generally faced two tracks in the allocation of resources for S&T activities. Available information shows an inconsistent approach by some of the countries as they struggle with the dilemma of either building a basic S&T infrastructure, or pursuing strategic research in selected cutting-edge technologies.( African countries need the capacity to explore the socio-economic implications of new technologies, especially to predict their impact on society, to identify emerging opportunities, and to serve as an early-warning system that can forecast technological threats. But new approaches are needed which would shift the direction of scientific development from the current programs that are elitist and conservative, to new initiatives that are inclusive and populist, and which would be of more direct benefit to the poor.

On the basis of the review of experiences in Africa and elsewhere, and the urgency of finding new and appropriate strategies that can succeed better than the previous ones in addressing the needs of the African poor, a Framework for Action is proposed in Chapter 4, for consideration and adaptation at country levels. Chapter 5 presents a list of recommendations addressed to African countries, donors, and the United Nations system.

3.  POPULARIZATION OF SCIENCE AND TECHNOLOGY: REVIEW OF  

     EXPERIENCES TO DATE

An understanding of science and technology is an essential pre-requisite for making wise choices in the acquisition and utilization of knowledge resources, which are to be fully deployed towards human development and welfare. Attempts to bring the benefits of science to society require a certain threshold of capacity to understand science and its implications, and to recognize the daily opportunities to make science work for people.

A nation’s strategic orientation towards science and technology is also a key indicator of its development potential for modernization, economic growth, social welfare, etc., as it underpins the priorities for resource allocation and national action to be taken. The challenge to develop strategies that promote a science-technology culture has taken on greater significance because the popularization of science and technology takes place in a wide variety of practices. It also generally seeks to:

(i) encourage society at large to share in the fruits of science;

(ii) make careers in scientific fields more attractive, accessible and beneficial to a wider sector of society, especially women;

(iii) demystify scientific phenomena  through the application of science and technology to everyday problems;  

(iv) sensitize the population at every level to the daily occurrences and applications of science; 

(v) promote a view of science as “fun” and enjoyable, especially to encourage active participation by children; and

(vi) use science and technology in addressing the present crises that are the daily concerns of the population.( 

3.1   Public Understanding of Science in Developed Countries
The case of the United Kingdom serves as an example of how developed countries in general approach the issue of popularizing science. The UK has a long history of science popularization, and has over the years become a political and academic issue. A review and analysis of trends in the UK’s policy on public understanding of science over some twenty years reveal the maturity of science and how the advantage of a high rate of literacy made it possible for the media to play a major positive role. In the UK, as in many other developed countries, the thrust of the initiative is to make scientists more responsive to the needs of the media and the public.

The key institution responsible for the promotion of science has been the Royal Society - Britain’s premier scientific institution. A 1985 report reviewed the state of science popularization and led to the conclusion by the Royal Society that the nation as a whole simply did not value science (Durant, 2002). The report also led to the formation of the Committee on the Public Understanding of Science, which is administered by the Royal Society in cooperation with other prestigious scientific institutions. The Committee regularly sets up popularization projects like book prize, study grants, and media training for scientists.

A 1988 survey to measure scientific knowledge and attitudes among the people showed a poor score by the public. Although a large number of people claimed to be interested in science their levels of knowledge were poor. Since then Public Understanding of Science has become a matter of government policy, with the stated objective of achieving a cultural change that fosters “better communication, interaction and mutual understanding between the scientific community, industry and government departments”. One of the means of achieving this goal was the improvement of the skills of scientists in communicating with the public. Since 1994, the government has annually sponsored a Science, Engineering and Technology Activity Week to bring science to the attention of the public.

The public-understanding-of-science movement in the UK has had an uneasy relationship with the mass media, which it sees as a powerful force but prejudiced against science. The movement believes that there is too little science in the media, and complains of poor quality science reporting. But the media argues that there is a great deal of science in British newspapers, (up to some five per cent of newsprint), given that newspapers are traditionally organs of domestic politics, and that the pace of science and its approach to understanding society does not compel priorities in the allocation of additional news space.

3.2  Review of Experiences From Developing Countries

A number of issues, as well as programs to address them, are found to be common among the nations of the developing regions of Asia/Pacific, the Caribbean, and Africa. Weak science and technology capacity is a characteristic of the countries of these regions. And among them, sub-Saharan Africa is the most technologically backward. A brief summary of the main concerns and the activities towards the popularization of science in these regions is presented below. 

The Asia/Pacific Region

The region is employing both formal and informal education to address the popularization of science. The use of the media and information technology for this purpose is also growing. But the main question that the region seems to be grappling with is what content to popularize. Countries are looking at the possible impact of relevant science and technology knowledge on the community’s own culture and daily life. Some are also examining how to use the media (television and radio) to provide informal science and technology education for the entire population.

Successful experiences from programs focused on science, technology and mathematics education have included:

· training of trainers, with monographs developed specifically for that purpose;

· training of laboratory technicians by distance education through workshops and Open University systems (especially in India, Pakistan, Sri Lanka and Bangladesh);

· improvement of the participation and achievement of girls in science and technology education; and 

· formulation of strategies that promote science and technology culture.

The policy instruments that have been variously adopted to address popularization of science in the region have included:

· Science exhibitions (Singapore, Sri Lanka, Malaysia)

· Annual Science Week or School Science Day (Sri Lanka, Bangladesh)

· Science enrichment programs to complement teaching (Singapore)

· Science promotions through festivals, etc. (Malaysia, Singapore, Bangladesh)

· Awards to young scientists and journalists (Malaysia)

· Training in science and technology communication (India)

· Non-formal science education

The Caribbean Region

A review of the situation in nine countries of the Caribbean shows that the countries face similar problems and that they have taken a common approach to focus on primary and secondary education as the main instrument for the development of science and technology. Although the intensity of activities in these countries varies widely, certain strands and characteristics are present:

First, the perception that science is a difficult subject continues to blunt the efforts to popularize it. Secondly, the lack of trained and qualified teachers to implement an upgraded science curriculum in the schools has become an obstacle. And, notably, a serious impediment is the conflict between scientific knowledge versus beliefs in folk stories and local traditions.

There are encouraging signs, however, as several types of initiatives are beginning to  take root and succeed. For example:

· some of the countries are now encouraging the inclusion of practical science in their school curriculum

· parents are taking more interest in science education for their children

· health and environmental issues are bringing out the relevance and need for scientific solutions, and are forging greater interest in science

· opportunities of science-related employment are increasing, and visits by schools to industries are also leading more students to seek science-based jobs and careers.

The Sub-Saharan Africa Region

The thrust of the discussions in African countries for the popularization of science has usually been to promote culture, create technological awareness, and develop both traditional and foreign technologies side by side. There has been considerable rhetoric, but inadequate action in the provision of supportive structures and services. Much of the policy-making is borrowed from abroad and hardly a consequence of local policy studies. Such policies often seek to adapt similar ones developed elsewhere, perhaps under different circumstances.

The review of the performances of African countries revealed that many countries do not consider popularization of science as crucial to their development efforts. Yet, it is their weak capacity  (with respect to human resources in fields such as science and technology) that has kept them from achieving their stated objectives. Responsibility for popularization is often assigned to a national council that is under-funded, or that lacks the requisite skills and adequate numbers of trained professional staff. In Ethiopia, for example, the Popularization Research Council studied the issue for several years in order to formulate an approach, before the body was transformed under the Structural Adjustment Program into a department of the country’s Science and Technology Commission, under a new mandate. 

The national approaches towards popularization of science and technology in Africa carry certain common threads. For one, they formulate national policy documents and plans that are too broad to allow effective prioritization, and that can hardly be implemented as proposed. They generally seek to: 

· strengthen scientific and technological education at all levels

· establish a system for the popularization of science and technology

· provide incentives for the encouragement of young scientists

· promote the publication of scientific books, and S&T journals and newsletters

· encourage the private sector to participate in popularization activities.

Very few countries, (e.g. Ethiopia and Uganda) have made explicit policy provisions for the participation of women and of rural populations as beneficiaries of science and technology. 

3.3  The Key Issues for Africa

There are many issues involved in popularizing science and technology in Africa, and they follow different thematic lines that do not necessarily carry the same priorities in every country. But certain issues that cut across essentially all countries are being addressed with positive initiatives, albeit with modest levels of success. Elements of Science and Technology are to be found in the following program areas through which the countries seek to empower individuals and groups: 

· HIV/AIDS prevention and treatment 

· Nutrition and food security

· Water supply for rural and remote locations

· Community hygiene and healthcare

· Family planning and population control

· Small scale agriculture

· Cottage and small scale industries

· Informal sector employment creation

· Upgrading women’s skills and opportunities.

Some Obstacles

Many countries are taking the traditional route of formal education to try to meet the challenge of popularization, but this has proved inadequate. Sometimes, local culture gets in the way. The most critical obstacle is the competing demand for limited resources. By comparison with developed countries, a number of additional factors can be identified that account for the widening of the gap between them and sub-Saharan Africa.

A. Poor Quality of Curriculum in Formal Education:

There are weaknesses and deficiencies in the science education curricula and their delivery in the education system. First, the schools enrollments are low, particularly for girls and rural populations. A significant percentage of youths thus lack access to the feeble science and technology programs that are provided for in the curricula. 

B. Low Standard of Formal Education:

The teaching of science and technology requires a special form of instructional communication. Schoolteachers are not adequately trained in such skills. For example, they are seldom able to show the correlation between science and everyday living. Hence the general public does not become enlightened consumers or “intelligent users” of their natural environment. 

C. Unsuitable Delivery of Non-Formal Education:

The major weakness here lies in the sources of knowledge and information. The nature of what is available, the form in which it is available, and the ability to use it productively are the main concerns that must be addressed. The non-formal approaches often miss the underlying principles of science, as they tend to concentrate on a shallow interpretation of scientific applications without the requisite knowledge base. There is need to consider new instruments such as media presentations by experts and practitioners, and regular broadcasts of science and technology messages that are relevant to routine activities.  

D. Cultural Environment: 

In many of Africa’s rural and tribal communities the explanatory theories that shape their understanding of their environment stem from cultural beliefs and traditions, as well as age-old superstitions. These influences are not easily displaced by science or its popularization programs.

Conditions for Popularization

Certain minimum conditions must be present in a community before popularization of science can have a chance of success. First, appropriate forms of scientific and technological activities must be available that can be interpreted to become part of daily routine. Secondly, there should be significant expansion in the volume and diversity of the scientific and technological information that is appropriate and available for the campaign. And thirdly, there should be adequate repackaging of existing knowledge to make its introduction compatible and appropriate with local traditions and practices.

It is necessary to promote interaction with Science and Technology at all levels by liberalizing its context and the means of its delivery. Popularization processes must be able to identify and articulate the purposes for which the people may wish to apply S&T in their daily lives, and select appropriate demonstrations to bring such S&T meaning into these purposes.

4. MAKING SCIENCE AND TECHNOLOGY WORK FOR THE POOR:

A FRAMEWORK FOR ACTION

The rapid growth and unprecedented influence of new technologies, especially the information and communication technologies, including the Internet, is raising global awareness to the power of technology as a whole. African countries have to invest in these technologies or risk widening the gap between them and the rest of the world. It is this realization that should bring science and technology development, and the strategies for making them work in Africa, to the top of the African agenda.

Stakeholders in African development need to appreciate the imperative of giving greater attention to pro-poor policies. They should also recognize that strategies that specifically target the poor are more beneficial to national development.  Although external influences and global economic climate have often defined the limits of African possibilities, the performance of African countries even within those limits has been poor. Stakeholders now have to come up with new policies that recognize that development should be participatory, start from the grassroots, and provide equitable benefits for the whole society. Such visions, however, would require both internal and external leadership that is truly committed to reducing the pains of African development, especially with respect to the heavy debt burden, poverty and governance. A review of past experiences and the lessons there from can be instructive for future planning.

4.1  Responsibility for Action:

The first question is who should have the responsibility for making science and technology work for the poor in Africa? A variety of stakeholders have important roles to play. They include:

· National Governments: to provide leadership in shaping the framework and the agenda for a new strategy for the application of science and technology to poverty reduction, rural development, and job creation; promote the establishment of appropriate organizational structure and use of experts; and demonstrate significant political commitment.

· Scientists and academic institutions: to assemble useful knowledge from all sources, and   reorganize its presentation in order to articulate science into forms that are useable and understandable by society.

· Professional associations: to establish presence in individual schools, and find appropriate means to introduce scientific concepts into the curricula.

· The media, whose role can be pivotal in the efforts to reach the public: to create awareness, enlighten the poor with respect to cultural and traditional practices that undermine development, and generally provide a platform through which the popularization of science can flourish.

· Non-Governmental Organizations: to use their comparative advantage to assist in  providing services in health, education and social welfare to rural and isolated communities. 

· Donors, whose dwindling support for science and technology needs to be re-invigorated. Their past emphasis on capacity building needs to be revised to include capacity for developing the content of sustainable development. Donors should also support public activities, and strengthen mechanisms for disseminating scientific knowledge and technological practice, as well as promoting scientific writing and publication.

4.2  Programs to Implement  Popularization of Science
Initiatives in public understanding of science would consist largely of finding the means to deliver scientific information to lay people, and training scientists on how to get their messages across. Instruments that capture the interest and imagination of the general public are usually effective in popularizing science and simple application of technology. 

Program Objectives
The science and technology popularization programs should seek to:

1. Encourage creativity and innovation in everyday scientific and technological activities, and provide incentives for participation.

2. Provide opportunities for the people (especially the youth) to appreciate science and technology and participate in its development.

3. Demonstrate the linkages between basic and applied science and technology, and showcase their role in development.

4. Give visibility to successful projects and research results that impact on society’s progress and development.

5. Honor and recognize scientists and technologists who make significant contributions in their fields.

The special opportunities presented by new information and communication technologies must be recognized and embraced. Appropriate use of these technologies can facilitate major and rapid changes to empower poor and otherwise disadvantaged peoples, and to significantly reduce poverty.  Telecentres in rural areas provide telephone access that reduces isolation, and can be used to improve the delivery of a wide variety of social services. But their application in poverty reduction has to be broad-based. There may also initially be a need for technical intermediaries who can make the ICT experience useful and attractive for the poor and the illiterate. While these technologies can be used to provide economic opportunities for the poor, they also reduce the vulnerability of society to natural disasters and powerlessness.

Applicable Instruments
The instruments of delivery would necessarily include the following categories: 


Programs



Examples of Activities
1.  Television and Radio 

- Media training for scientists

- Capacity enhancement for media executives and     

   practitioners

- Awards to young scientists and journalists

2.   Primary and Secondary Schools 
 - Schools Science Day

                                                 - Science quizzes

 - Inter-school science competitions

3.   Shows and Exhibitions  

 - Science Fairs

 - Science and Technology Expositions

 - Agricultural shows

 - Annual Science Week

 - Science and Technology Activity Week

4.   Science Enrichment 

 - Study tours

 - Grants for experimentation and innovation

 - Poster competitions

5.  Cultural Events


 - Festivals to promote science

             - Demonstration of science in culture and tradition       

6.   Non-Formal Education

 - Adult education classes

                                                 - ICT-facilitated Distance Education programs 

             - Science magazines and newsletters

7.   Public Acknowledgment

  - Book Prizes

  - Awards named for science and technology role models       

  - Public lectures

  - National Merit Awards in the sciences

A variety of stakeholders would collaborate to play complementary roles that bring synergy to the implementation of programs that popularize science.  In order to institutionalize the process, a committee of national experts, supported by international development practitioners, would need to reform government approach and programs. Such a committee would: 

(i) take stock of existing policies and programs in science and technology education, and review the nature and extent of popularization of science in the country.

(ii) review the skills enhancement programs to establish their adequacy in meeting the current and longer-term needs of society.

(iii) review the institutional arrangements and mechanisms for effecting public understanding of science and its role in national development.

(iv) identify the constraints that plague the processes of understanding of science and technology, and suggest practical and achievable means of overcoming them. 

(v) articulate what is in it for the public (e.g. science as a great cultural achievement, and scientific knowledge to explain everyday problems) 
Implementing Institutions

Many African countries do not yet have the necessary institutions to implement a campaign for scientific development and popularization. And where such institutions exist, they lack the manpower and expertise to effectively carry out their mandate. They almost always lack adequate funding for their ambitious proposals.((
A strong program for the popularization of science needs to be located in a similarly strong institution that carries a clear mandate for this purpose and, more importantly, that has direct access to the highest authorities in the land. Such a focal point institution has to be both regulatory and advisory, under an oversight arrangement that is as close as possible to the President or Prime Minister.(  The institution, whether it is a Ministry, or a National Council, or a national committee created specifically for this purpose, must be invested with enough authority to be able to command the respect and cooperation of relevant institutions, both public and private. The government should clearly demonstrate its political will to carry out such a program through appropriate funding and political patronage.

Other institutions that would be involved in the science popularization campaign, and that should also receive special support to strengthen their capacity include: 

1. National S&T research organizations - to be able to translate their research results into subsequent action and in a form understandable by the public. 

2. Policy research groups and networks - to be able to communicate their findings and recommendations to policy makers, and establish collaboration with the public and the private sector.

3. The S&T units of sectoral ministries - to be able to articulate the S&T elements and implications inherent in their programs, and ensure that they are consistent with the context of national policy. 

4. Schools’ boards that oversee curriculum development and monitor performance of schools - to be able to evaluate the scientific content of learning materials, and ensure that programs are effective in meeting the objectives of popularization.

5. Economic departments and units that are charged with rural development and poverty reduction - to be able to identify opportunities of bringing S&T to improve the delivery of their services, and to promote employment creation. 

6. Other policy making departments of government - to be able to undertake participatory review of S&T capacities and needs of the country, and utilize the findings of policy research and analysis to underpin subsequent policy formulation and implementation.

Mobilization of Resources for the Programs

One approach for raising substantial resources specifically for this purpose is to explore the swapping of a fraction of the national debt for the agreed purpose of investing the local currency equivalent in the implementation of programs to develop science and technology. This requires a conscientious “debt swap” negotiation between the debtor and creditor governments. Experience so far shows that such swaps have not always amounted to large portions of the actual debt obligation; nevertheless, the converted amount could be a significant boost for the resources available for the science popularization program. 

4.3  The Role of Professional Bodies

Relevant professional bodies in science and engineering  would include regional academies of science (e.g. the African Academy of Sciences), national academies of science and of engineering, and national societies for science subjects. Such bodies elsewhere have been known to play important roles in organizing and promoting the efficient development and practice of their professions. Their African counterparts should be mobilized for similar purpose, particularly to: 

· promote mechanisms for the appropriate  practice of their respective professions, especially in the delivery of their services;

· define the responsibilities of their members towards the public;

· regulate the conduct of their members to ensure that they fulfill their obligations to society and the profession;

· provide programs and demonstrations that encourage the youth to seek careers in scientific and technological fields;

· provide faithful and diligent advisory services to policy formulation and implementation; and

· play an honest broker in matters between government and the public, or in matters of conflicting interests between two or more parties.

The academies of science, in particular, need to become a beacon of aspiration and achievement, especially for young and talented scientists. So far, these academies in Africa have been elitist and conservative; they now need to be more inclusive in their membership, and more populist in their programs, if they are to play a significant role in national development.

4.4   The Role of Non-Governmental Organizations
Non-Governmental Organizations (NGOs) normally play the role of filling gaps in national development where government action is either inadequate or inefficient. Development is a collective responsibility and some activities are better or more effectively carried out by private rather than public initiative. Furthermore, NGOs have comparative advantage in certain areas of development, and they should seek to use these advantages to the fullest in African countries. The advantages would include:

· ability to respond to certain local needs more quickly or more thoroughly than government;

· flexibility in implementing development programs and in targeting beneficiary communities;

· ability to deliver services at grassroots level and implement programs in rural and isolated locations; and 

· clear program focus and specificity of field of intervention. This allows them to bring specialists in their field of work, and to introduce successful experiences and best practices from elsewhere.

Popularization of science is a field that would be most suitable for NGO participation in African countries where NGOs can suitably complement government initiatives. But, in order to make local NGOs effective in the campaign it would be necessary to identify those that are competent that have a commitment towards science popularization. These should be provided with technical and financial support to strengthen their capacity to carry out their  missions; 

4.5  The Role of Donors

Even as new information and communication technologies (ICTs) continue to demonstrate dramatic possibilities, the traditional interest among donors for science and technology development as a field has been dwindling. Experience in the Africa region shows that the skills and capacities that have been developed are not applied to their full potential because the external assistance was usually below threshold and was not sustained long enough to allow internalization of the expertise.(  This lesson needs to be taken seriously by donors if their new strategy of participatory development, with the huge amount of resources involved, is to yield better results. It is particularly essential, in a specific approach to bring S&T to the poor, that donors should anticipate the problems that often arise when external values and objectives come into conflict with local culture.

In order to provide the most useful assistance to the campaign for science popularization, donors should seek to establish stronger partnerships with local institutions and organizations. Much as they would wish to rapidly achieve visible results to justify their investment, donors should resist the temptation to deliver critical programs to communities that lack adequate capacity to assimilate the program content, and that have not been strengthened for that purpose. It is well known that some of the limitations of past development programs have been the failure to build organizational capacity at the community level, and the lack of “ownership” of projects by the beneficiaries. 

5. RECOMMENDATIONS

Recommendations to African Countries 

1. National governments should establish a committee of national experts to make a comprehensive study of the country’s infrastructure that would support the activities for popularizing science and technology. The committee should recommend appropriate institutional arrangements, articulate achievable national objectives, and propose a program of work for establishing national activities for this purpose. 

2. Each government should identify a focal-point institution with the mandate and authority to lead the implementation of the popularization program. Oversight of the institution should be as close as possible to the office of the Head of Government.

3. The government should mobilize resources to be dedicated to science and technology development, and apply some of this to support the science popularization program. It is recommended that the Debt Swap option be explored as a means of reducing the nation’s foreign currency debt obligations while boosting the resources available for science and technology development.

4. A country-by-country needs-analysis is recommended on the following critical areas:

· Improved teacher training and impact of formal education

· Research into relationship between S&T and local culture

· Functioning networks of scientists and scientific institutions 

· Research into new ways of improving science and technology communication among students, parents, teachers, and the community

· Application of information and communication technologies

· Appropriate use of the media

· Collaboration between NGOs and local institutions to enhance initiatives to popularize S&T  (e.g. distance education, information flow to the public, role for women)

5. It is recommended that national strategies should place some priority on:

· Restructuring science education

· Science and technology literacy and utilization of scientific culture

· Use of familiar materials and processes

· Teaching of science through indigenous science and technology

· Rationalization of indigenous and exogenous technologies

· Transfer of skills to national experts through study visits and workshops.

Professional Associations

It is recommended that these become more pro-active and utilize their professional standing to improve career development in the sciences. Several avenues are available to them for achieving this: 

· establish networks for knowledge sharing, technical collaboration, and dissemination of scientific materials to the public.

· mobilize the contribution of expatriate nationals through national agencies and donor-supported programs (e.g. the UNDP’s TOKTEN).

· facilitate the establishment of centers of excellence in scientific fields and promote the establishment of African Chairs of Technology in critical subjects such as food and nutrition, energy, women’s health, and mathematics.

The Non-Profit Sector

1. It is recommended that, in collaboration with government, a clearinghouse of program direction and information resources be established. This would provide NGOs with a comprehensive frame of reference and uniform access to technical support.

2. It is important for NGOs and other institutions participating in the science popularization program to maintain their integrity by complying with their objectives and approved functions, and also maintain accountability in their use of externally-sourced development aid. For this purpose, it is recommended that a suitable institution be allocated the watchdog function of monitoring performance and compliance.

3. Although the media in many countries is dominated by public radio and television, media executives and practitioners often have the opportunity to use independent initiatives to promote development programs. It is recommended that they seek collaboration with scientists and scientific institutions for mutual benefit in which scientists learn to communicate better with the media, and media practitioners learn more about science.

Technologies That Should be Promoted

The bulk of the African poor are women and rural dwellers. Because of their remote locations and poor infrastructure, they tend to concentrate on subsistence agriculture. It is, therefore, recommended that the initial technologies to be promoted  should be in food processing and agriculture. For countries that suffer perennially from drought, applicable technologies are available that help to recognize drought conditions, and raise preparedness for appropriate action. For areas that have poor land transport for moving their commodities to the market, technologies for the prevention or reduction for post-harvest losses should be especially promoted.

The results of research from agricultural institutions are bringing forth new products that improve the nutrition of the community or that present new avenues of income generation, especially from indigenous products and Africa’s neglected biota. These technologies need to be suitably packaged and disseminated for use by the rural population.

There have been successful implementation of biomass technologies in countries like Zambia, and these can be commercialized for wide dissemination. Other technologies that should be promoted in rural areas include the use of telecenters, but this would also require assistance from trained intermediaries to make them effective. 

Recommendations to Donors 
1. Noting that donor support for science and technology development in Africa has been dwindling in recent years, it is recommended that donors recognize the new opportunities that are arising from the unprecedented commitment of African nations through programs like NEPAD. Donors should commit themselves to collaboration on  broad-based science  popularization  programs in which the entire society is the beneficiary.

2. Donors have lately demonstrated considerable interest in the use of information and communication technologies (ICTs) to leapfrog development in Africa. Such donors should embrace the participatory development approach that strengthens the beneficiary communities to be able to put the new technologies to useful purpose. Donors should also use their comparative advantage to target women and the poor in rural and isolated locations.

3. Several initiatives for bridging the digital divide, including those proposed by past G-8 Summit meetings and the DOT Force, appear stalled in debate about their implementation. It is, therefore, recommended that developed countries should demonstrate their support for African development by establishing international partnerships to bring the benefits of ICTs to the poor, especially by improving access and connectivity. 

Recommendations to the United Nations System
1. It is recommended that United Nations agencies, working through the UNDP country offices, examine the new poverty reduction strategies of the countries, as well as subsequent programs of science popularization, in order to identify opportunities of linkage and synergy with their own country programs. 

2. The Economic Commission for Africa (ECA) does not have a comparative advantage in establishing a center for popularization of science in Africa, but it has a convening power that can link focal point institutions. It can also provide countries with a knowledge base of international experiences and best practices that is not usually available at the country level. It is recommended that the ECA assist African countries to introduce a dynamic science and technology approach into the NEPAD program in order to facilitate the application of technological tools in their development. 

3. Although only a few African presidents are known to have Science and Technology Advisers, it is recommended that the ECA should convene a meeting of Presidential Science Advisers (and their equivalents from other countries), to sensitize these strategic positions to the imperative and mechanisms of making science popularization a priority. Such a meeting should be linked to the recently-created Science and Technology Commission of NEPAD in order to bring synergy into regional and national activities, and to articulate a process for moving the approach to S&T development from “elitist” to “populist”, for the benefit of the entire society. 

4. It is timely and opportune for the ECA to use its convening power and its closeness to African governments to forge a working relationship between the S&T Commission of NEPAD and the national Science Advisers. The newly created commission will soon begin to chart its own course. Early indications do not suggest that its programs would be anchored in the activities and plans of national governments. And, yet, it would be crucial that national approaches are harmonized in order to give effect to the political aspirations of the African Union.
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( like biotechnology, satellite science, microchip development, etc. which are mostly addressed by developed countries but are equally important to developing countries.


( for example, the HIV-AIDS pandemic, population control, drought, food security, environmental protection, and community health systems.


(( The case of Ethiopia is instructive. Here, the S&T Popularization Department in the Ethiopian Science and Technology Commission is charged with very important responsibilities, but it reportedly has only two teams of two professional staff members each.





( An important success story is the case of China which, in the mid 1980s, placed its national council directly in the office of the Vice Premier who then personally chaired the weekly meetings of the council. Since then China’s S&T program has taken major initiatives that are visibly transforming the nation from mostly agrarian into an industrial giant.


( See Adubifa. O.A.(2001),  World Bank commissioned paper on  Science and Technology Capacity Building in Sub-Saharan Africa.
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