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Introduction 
 
1.  We live in a world that faces huge challenges related to the choice of a development 
model based on the premise that development is a process of structural change involving a series 
of historic steps that developing countries have to take in order to make this transition from a 
traditional society to a more modern one and to reach the levels of mass consumption of 
developed countries. This model assumes that industrialization will be the main driver of growth. 
Consequently , development is measured essentially by levels of production and consumption, 
using indicators such as gross domestic product (GDP) and per capita income, and ignoring other 
relevant information such as social equity, redistribution of wealth, environmental sustainability 
and other indicators of the improvement of a people’s living conditions and welfare. 
 
2. It is in this context that concepts such as the knowledge economy, defined as an economy 
where “the generation and the exploitation of knowledge have come to play the predominant part 
in the creation of wealth”2, took root and became the paradigm of most of the interventions in the 
field of science, technology and innovation (STI).  
 
3. However, it is clear that with the financial, energy and environmental cris es that the 
world as a whole is facing nowadays, a paradigm shift will have to occur, in particular in 
economies that are extremely vulnerable to global trends and issues such as those in Africa. 
 
4. The challenges we face are rooted in the fragmented and restricted analysis on which we 
base our decisions, in the predatory nature of today’s  globalization process , and in the fact that 
local problems need more and more global solutions. 
 
5. In order to address the causes of the present crises, it is important to look at knowledge in 
a different way, not only as a driver of the economy , but also as the main driver of the 
empowerment of people in different societies. The concept of knowledge societies, defined as 
societies that have a culture of science and use knowledge to act, is therefore a better one to use 
when discussing STI and development.  Unfortunately , however, it is still only part of the 
discourse and is rarely integrated and used in the design of policies, programmes and 
interventions.  
 
6. In the past fe w decades, there has been considerable effort to improve the economies of 
the different subregions of the African continent. However, judging by the various development 
indicators, we can see that African development has been asymmetrical and in many cases  has 
had little impact on the reduction of poverty in the continent.  Africa remains the poorest and 
most marginalized continent in the world. It is interesting to see that although Africa has 14 per 
cent of the world ’s population, it contributes only 2 per cent of the world GDP. This contribution 
is also very uneven between countries and subregions, with South Africa alone contributing up to 
25 per cent of Africa’s GDP3. 
 
7. Several initiatives such as the adoption of the Monrovia Strategy in July 1979 and the 
Lagos Plan of Action (LPA) for the Economic Development of Africa in 1980–2000 and the 

                                                 
2 DTI, 1998, Our Competitive Future: Building the Knowledge Driven Economy, Department of Trade and Industry, London. 
3 ITU 2007 – Telecommunication/ICT Markets and Trends. 
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Final Act of Lagos in April 1980 are examples of the commitment of African leaders to  self-
reliance and sustainable development in the continent. But the reality is that, in sub-Saharan 
Africa, not only has  the number of poor people increased, but the poor are getting even poorer4. 
Although gains have been achieved in education, particularly in primary education, the quality of 
education and access to upper levels of education remain a challenge for the majority of 
Africans. 
 
8. The average GDP growth has been around 5 per cent per year, with huge differences 
from country to country, even  within the same subregion . Access to public services and 
commodities is also still asymmetric al, in particular between urban and rural communities. Data 
presented in the Little Book of African Development Indicators (2008)5 show a growth disparity 
between countries and subregions of the continent. What is more problematic is that 5 per cent 
GDP growth does not reduce significantly the huge economic gap between the countries in the 
medium-term. This growth also needs to be sustained over a very long period of time to eradicate 
poverty, thus posing extra challenges to Governments. 
 
9. Therefore, if Africa has to continue to develop and to  improve living conditions for all its 
citizens, specific policies, programmes and actions have to be established to foster environmental 
and economic sustainability. 
 
10. Serious and continuous investment in human resources development, and research and 
development capacities are necessary to build strong innovation systems that will spur 
development at local and national levels. The knowledge society and the globalization 
phenomenon pose challenges to developing nations: 
 

a ) The availability in national markets  of skilled labour that is able to apply new 
knowledge and technologies. This labour force needs to have the capacity of self-learning and 
the countries must create an environment that promotes and offers continuous learning 
opportunities; 
 

b ) The identification of potential products and services that a country can offer with 
comparative advantages and the transformation of that potential into real development 
opportunities for the people of the country; 
 

c ) Good governance practices that promote democracy and an active participation of 
the citizens in the decision-making processes; 
 

d ) Solid economic and financial systems based on  new models that promote 
entrepreneurship and development; and  
 

e ) Social and cultural characteristics that promote innovation based on local and 
global knowledge. 

 

                                                 
4 United Nations (2005) -   The Millennium Development Goals Report 
5 World Bank (2008) – The Little Book of Africa Development Indicators 
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11. Although many African countries have developed STI policies and massive  ICT 
programmes, the reality is that human resources development is one of the areas where Africa 
has taken a short-term view and one that is  highly dependent on external support from partner 
countries. Furthermore, the implementation of existing policies and programmes is still a major 
challenge. As mentioned in the Africa Science and Technology Consolidated Plan of Action of 
the New Partnership for Africa’s Development, the continent has systematically failed to invest 
in science, technology and innovation as sources of economic growth and long -term sustainable 
development, clearly shown in the failing of Governments to invest the agreed 1 per cent GDP in 
research and development. 
 
Alternative concepts of development and the role of science, technology and innovation 
 
12. The Brundtland Report of 1987 added three important new aspects to the concept of 
sustainable development. 
 
13. The first was the introduction an ethical and political dimension which  recognizes that 
development is a process of social change, implying transformations in the social and economic 
relationships between people, countries and continents. 
 
14. The second was the inclusion in the economic analysis of the costs  and benefits of 
variables related to the environment and political participation, and a better equilibrium between 
the use of resources and access to those resources. 
 
15. The third was the balance between quality of growth and the destruction and degradation 
of natural resources and disturbances in the ecological processes at local level but with global 
implications. 
 
16. However, several authors critique this concept o f sustainable development, pointing out 
that it does not take into consideration the international context , which affects the distribution of 
power between nations and regions. In addition, it does not consider the differences in  access to 
knowledge and technology; unfair trade relations: the power of multinationals to undermine the 
development of technologies that are not in their best interests; the belief that market forces can 
change the development parameters , and most importantly, the idea that improved quality of life 
means reaching the consumption levels of the industrialized countries.66  
 
17. Accordingly, alternative models are being discussed such as the concept of sustainable 
societies, which supports a  paradigm shift from the knowledge economy to kno wledge societies, 
implying a radical shift in the investments in education, technology and production. Africa could 
use its considerable  natural resources to support that shift. 
 
18. What this alternative concept defends is that development should be considered in the 
light of the diversity of sustainable societies, with economic and technological options that are 
differentiated, that are geared towards a harmonious development of nations while maintaining 
their relationship with nature , that clarify the ethical boundaries in the relationship between 

                                                 
6 Granados, Felix (2009) – personal note on development models 
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nations and their people, and that place the common good at the forefront of development 
interventions. 
 
19. It is clear, therefore, that more then one development model is needed, and that nations 
and regions should choose models that are interlinked and interdependent and that reflect locally 
relevant and culturally appropriate visions of the world. 
 
20. These development models should be people-centred and inclusive , and should be  based 
on local realities that take advantage of local knowledge and innovation capacities. They should 
start from the country’s potential to solve both local and global problems, and strive to create a 
culture of ingenuity, science and technology. These models should also capture the complexity 
of development challenges and the dynamics of our natural environment. This means that we 
have to embrace the values, behaviours and lifestyles required for a sustainable future and in that 
process strengthen two critical drivers for development: ethics and empowerment. We have to 
build up the conviction and commitment to pursue a better development path; and to use 
diversity to sustain growth.  This poses a clear challenge to science, for it requires us to 
strengthen our scientific and technical skills and develop the social support to apply them7. 
 
21. For Africa, this poses an even bigger challenge due to the levels of poverty, lack of 
education and resources and the peripheral place it has today in global decision-making 
processes. Yet, this is the ideal time for change and for a paradigm shift, since the market model 
is failing, thus giving  the alternative models a better chance to succeed. 
 
22. In this context , STI, as a driver of change, has several roles to play. Clearly, as 
knowledge is associated with a deep understanding of phenomena and the context in which they 
occur, if  leaders are  courageous enough to set aside their individual elitist interests and work on 
behalf of their peoples, the development paths chosen would  better respond to the aspirations of 
the people and would be more aligned with a common long-term vision for their development. 
Science brings the knowledge needed to understand the complexity of the issues faced by society 
and the alternative solutions needed to address not only the short-term challenges, but most 
importantly to anticipate future challenges and prepare for them, thus reducing  society’s 
vulnerability and increasing its  sense of autonomy. 
 
23. Technology is usually associated with a transformative power that may influence how 
society is structured, and may redefine power relations and  participation in and distribution of 
benefits. Different technologies have different transformative powers, but good examples  of  
technologies with the ability to change  social, economic and cultural relationships are  the 
information and communications technologies (phones, Internet, radio, television and others). 
Another important aspect of technology is adoptability. This characteristic is fundamental since 
if technology is easy to adopt, wider benefits would be achieved and fewer resources would be 
needed for adoption strategies. 
 

                                                 
7 Brito, Lidia (2005) Education for Sustainable Development and the Role of Higher  Education and Research: A Southern View – Proceeding of 
the  UNU/UNESCO International Conference: Sustaining the Future- Globalization and Education for Sustainable Development, Nagoya, Japan 
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24. The combination of these two aspects of technology - ease of adoption and high 
transformative power - lays the foundation for innovation. Technological choices can therefore 
shape and influence the development of society and allow for more sustainable medium- and 
long-term solutions. 
 
25. To spur innovation in a more coherent and consistent manner, Governments have 
developed national innovation systems. Narrowly defined, a system of innovation includes 
organizations and institutions involved in exploring the potential for innovation through the 
production, transfer, utilization and recreation of knowledge and associated technologies, such as 
researc h and development departments, technological institutes and universities8. The broader 
definition includes all parts and aspects of the economic structure and the institutional set-up 
affecting learning and exploration, such as the production, marketing and  financial systems . 
Thus, it includes the agents involved in the innovation process, their actions and interactions, and 
the formal and informal rules that regulate their practices and behaviours. The greatest policy 
challenge is to devise ways in which science  organized by the public sector can be integrated into 
the complex matrix of individuals and institutions engaged in the innovation process. Four 
different kinds of institutions  should be involved in this process: the public sector, the for-profit 
p rivate sector, the not-for-profit private sector (NGOs), and the informal sector9. 
 
26. The challenge faced by Governments is to be able to involve these different actors and 
not only to reshape their relationship with each other, but more importantly to strengthen their 
role as shapers of new educational, social and economic processes. As shown in  figure 1, 
presently educational processes run parallel to social and economic processes, creating a drift 
that does not allow for an integrated approach towards development. This drift does not also 
allow for a common vision that would enable the nation to use its  social energies to promote and 
accelerate development by building the necessary pillars to sustain innovation. Accordingly, 
innovation system are  here conceived of as the set of agents involved in and the rules of 
engagement governing innovation as well as the practices and organizational structures  on the 
subject. 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
8 Brouwer, Roland and Lídia Brito (2008) - Technological change down under: the case of Mozambique (Essay for the ResIST Project – 
submitted for publication) 
9 Brouwer, Roland and Lídia Brito (2008) - Technological change down under: the case of Mozambique (Essay for the ResIST Project) 
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Fig.1 The transformative power of STI in shaping new educational, social and economic 
practices10 
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27. But the reality in most African countries is that STI policies and programmes have had 
little impact in transforming societies, and the processes of reinventing  these policies and 
programmes usually follow international trends. Furthermore, as commented by Mouton et al11, 
there is a tendency for many countries to imitate science, technology and innovation policy 
approaches and paradigms from elsewhere. In the same study, it is mentioned that policy 
documents in many countries aim to emulate and adopt the concept of “national systems of 
innovation” instead of creating local science systems. Mouton et al. also argue that this approach 
is highly inappropriate , given the early developmental state of local science systems. The study 
which analyzed the 14 countries of the Southern African Development Community (SADC) 
region, showed also that STI policies are very similar in content, owing probably to the fact that 
they are developed in a globalizing world where national boundaries and national goals are 
increasingly subsumed under international interests.  
 
28. In order for STI to play a role in a people -centered development model, it is important 
that scientific development at national, regional and continental level change focus. Brito 
(2008)12 argued that researchers and research and development institutions should look at 
knowledge as a public good that is produced or re-created through networks that involve several 
actors in society, thereby supporting the strengthening of ethics in society, impacting governance 
and promoting effective responses to the challenges and aspirations of the people (see figure 2). 

Fig. 2 Relationship between knowledge for public good, ethics and effective responses  

                                                 
10 Brito, Lidia (2008) - Is the Mozambican research system ready for our development challenges? Presentation at the symposium “Science in 
Africa”, Maputo 
11 Mouton, et. al.- 2008- Science and technology SADC  
12 Brito, , Lidia (2008) -  Is the Mozambican research system ready for our development challenges? Presentation at the symposium “Science in 
Africa”, Maputo 
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29. For that reason, Mouton et al.13 argue that it is not appropriate to discuss African research 
in terms of fundamental, applied or action -oriented research, because given the stage of 
development and the size of the research systems  in the continent, African researchers and 
institutions will have to continue implementing all kinds of research programmes for a long time 
in order to serve better the needs of society. Furthermore, networks that link research centres to 
other development actors such as educational institutions, the media, government agencies, 
industries and civil society organizations are also key elements for a lively innovation system 
that is able to capture and mobilize the knowledge that exists in society and at the same time 
introduce new knowledge and technology into society. 
 
30. Another key factor has to do with how can capacity-building in science and technology 
contribute to long-term solutions for stability and prosperity in developing countries. This issue 
can be addressed from several dimensions: 
 

a ) Common vi sion: It is important for a country to define clearly its development 
priorities based on its most appropriate development model. By building consensus it ensures 
that these priorities will be followed.  This aspect is linked to good governance practices and to 
new economic and financial models. 
 

b ) Integration of policies: Science and technology policies need to be integrated 
with educational, research and development policies, so that the critical mass for development is 
readily available at different levels  and social strata. These policies need to be aligned with the 
development model and its  related  vision , in order to foster innovation and creative thinking; and 
create an environment where good ideas and alternative solutions can flourish. It also implies 

                                                 
13 Mouton, et. al.- 2008- Science and technology SADC  
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that Governments would cease being  only regulators, and would also become facilitators of 
development; and  
 

c ) Content and access: Knowledge has to be made accessible to the  people and 
respond to their needs. The poor, who are economic outcasts, are also excluded from the 
educational system. According to a World Bank report,14 “Africa’s youth follow two paths in 
their transitions to working life: many go to work directly, with little benefit of formal schooling, 
while others join the work force after a time in the formal school system. The estimated school 
life expectancy ranges from 2.9 years for the Niger (2002) and 4.4 for the Democratic Republic 
of the Congo (1999), to 11.7 for Mauritius (2002) and 12.4 for South Africa (2001). with a few 
exceptions, the estimated school life expectancy is higher for males.” 

 
31. These young people live in remote areas where costs impede the building of schools and 
the hiring of teachers; they don’t have the money to buy books, pencils and pay  for tutors and 
school fees; they don’t have access to electricity so that they can only read between sunrise and 
sunset. Finally, the few skills and abilities on offer do not meet their needs and aspirations, 
perpetuating the cycle of poverty. The impact of this exclusion goes way beyond the issues of 
jobs and income. Studies have shown that child mortality is correlated to maternal literacy. 
Children of mothers who know how to read and write are healthier and live longer, just as  four 
years of schooling have been reported to increase farmers ’ productivity.  
 
32. In order to build science and technology capacity in Africa, we need to go beyond the 
formal education system, since most people cannot afford many years of schooling. We need 
also to ensure that the content meets the needs of the people and that it is accessible to all, in the 
time they need it. To spur local innovation , we need to tap into the existing local knowledge and 
introduce  new knowledge. This implies a reflection on the role and forms of communication as 
well as on the  nature of the information that should be transmitted.  
 
33. In this context, three major conclusions can be drawn. First, the content of the 
educational system itself has to be adapted. It should teach skills, knowledge and attitudes that 
equip the pupils  for a life immediately after school, giving them intervention capacity, instead of 
focussing primarily on the preparation for higher education.  
 
34. Second, strategies such as lifelong education are needed to enable people to acquire skills 
and knowledge  corresponding to their specific needs and capacities and their stage in life .  Meta 
skills such as the ability to learn quickly, to extract accurate and clear information from multiple 
or obscure sources, to ask the right questions in a structured manner, to understand the context of 
things, to reason in a practical and common-sense manner, to quickly analyse  situations and to 
quickly adapt to the social context and expectations , are fundamental skills for young people to 
reach their potential and to contribute to the development of their societies. 
 
35. Finally, knowledge has to be made accessible outside the context of formal education and 
schools so that people can access the information they need at the moment they need it. This last 
challenge is the most difficult one as science education tends to be seen as being very difficult to 

                                                 
14 World Bank (2008) African Development Indicators - Youth and Employment in Africa: The Potential, the Problem, the Promise 
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offer outside the school. It also requires a good knowledge management system at the national 
level that support dissemination and appropriation at all levels. 
 
36. Tailoring these elements  - type of knowledge, its access through and outside the 
education system, and development of a knowledge management system - to the needs and 
capacities of the people is at the core of people-centred education, and is particularly important 
in science and technology capacity-building programmes . 
 
37. African countries and the African Union have therefore an enormous task ahead of them 
to build capacity in STI, as it means not only redesign ing and rethinking the education systems, 
but also supporting  knowledge access in more informal contexts. The use of various media and  
open and distance learning methodologies is  part of the solution to this challenge. 
 
38. Another crucial challenge for Africa is to develop a systematic and accurate system for 
producing new STI indicators, because the current indicators are very sparse and fragmented, 
and most of the time inaccurate. One of the first recommendations to the New Partnership for 
Africa’s Development in the field of science and technology was to map the STI capacity and 
stage of development in every single African country. Unfortunately, this task as been postponed 
several times, and very few countries have a good system to measure STI indicators. It is 
therefore particularly difficult to give a good overview of STI in Africa in all fields and to 
measure the advancements and impacts of STI policies and programmes in the different 
countries and subregions of the continent. 
 
39. A more detailed look at basic research and development indicators in the SADC 
subregion shows  the same disparity found in the economic growth of the different countries (see 
table 1), showing that only South Africa is investing close to the agreed target of 1 per cent of 
GDP in science and technology . Furthermore, it is difficult to link economic growth (Angola is 
growing at an average of 18 per cent GDP/year) with capacity and direct investment in research 
and development. But at the same time, it can be argued that strong investment in research and 
development attracts the higher education students  and researchers from the subregion and 
elsewhere, as in the case in South Africa. 
 
40. Looking at knowledge production in terms of ISI-journals , South Africa produced 80 per 
cent of the SADC articles, while the rest of SADC countries only 20 per cent. In addition South 
Africa, Tanzania, Zimbabwe and Botswana are the other countries that produced  the most 
articles15 (see fig . 3).  
 
 
 
 
 
 
 

                                                 
15 Mouton, J. et al. 2008 SARUA study on science and technology in SADC countries  
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Fig. 3 Research and development indicators for SADC countries (Mouton et al. 2008 –  SARUA 

study on science and technology in SADC countries) 
 

Country GERD/ 
Percentag
e of GDP 

Headcount 
of 

academic 
staff 

FTE 
academic 

staff 

Headcount of 
researchers in 
public sector  

Total number 
of FTE 

researchers 

Number of 
FTE 

researchers 
per million 
pop ulation 

Angola N/a 736 
(1998)  

147 Est. 20 (2002) 167 8 

Botswana 0.4 
(2004) 

827 
(2006)  

165 Est. 100 265 139 

Democratic 
Republic of 
Congo 

0.4 
(2004) 

9092 1818 664 (2004) 2500 38 

Lesotho 0.1 
(2004) 

223 
(2002)  

45 24 
(Khalil, 2000) 

69 33 

Madagascar 0.12 
(2000) 

900 180 260 440 23 

Malawi N/a 747 
(2007)  

149 Est. 240 
(1999)  

389 29 

Mauritius 0.29 
(1997) 

Est. 500 100 Est. 80 180 150 

Mozambiqu
e 

0.6 
(2002) 

2109 
(2004)  

421 468/ FTE 374 
(2002) 

795 38 

Namibia N/a 86 
(2006)  

17 Est. 67 
(1998) 

84 42 

South 
Africa 

0.87 
(2004/5) 

18270 3506 
(2004/5) 

2823 
(2005) 

6329 135 

Swaziland N/a 328 60 n/a 60 55 
Tanzania 0.35 2735 

(2005)  
547 Est. 500 1047 27 

Zambia 0.1 
(2004) 

815 
(2004)  

163 Est. 100 263 23 

Zimbabwe - 1100 220 300 520 42 

 
41. As Mouton et al. point out, although the number of publications has been increasing in all 
countries, the reality is that the total output of some SADC countries is much less than the output 
from an active laboratory  or Science centre in other regions of the world. 
 
42. These indicators show that the investment in most SADC countries is much below the 
agreed target of 1 per cent of GDP and that Governments will have to commit seriously to 
research and development if the picture is to change. 
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Information and communication technologies development and challenges for the future 
development of Africa 
 
43. If we look to indicators related to information and communication technologies (ICTs), 
with their high transformative power and strong adoption characteristics, we will see that Africa 
is lagging behind once again (see figures 4 and 5).  Both figures show also that the divide is not 
only between Africa and other regions of the world, but also between countries and between 
urban and rural areas of Africa.  
 
Fig. 3 Total article output in ISI journals by SADC countries for the period 2001 – 200716 
 

 
 
 
 
 
 
 
 

 
Fig. 4. 17 Main (fixed) telephone lines growth limited to urban areas and South and North Africa  

                                                 
16 Mouton, J. et al. 2008 SARUA study on science and technology in SADC countries  
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Distribution of main (fixed) telephone lines by region (top left), main (fixed) telephone lines per 
100 inhabit ants by region, 1996-2006 (top right), main (fixed) telephone lines in urban and rural 

areas in Tunisia (bottom left) and distribution of main (fixed) telephone lines in Africa, 2006 
(bottom right) 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
44. The International Telecommunication Union report on telecommunication/ICT markets 
and trends in Africa (2007) states that: “With regards to access to information and 
communications technologies (ICTs), Africa is lacking in investment-intensive infrastructure, 
such as main (fixed) telephone lines and fixed broadband”. Their data show that in 2006 less 
than two per cent of the world fixed lines were located in Africa, and less than 0.4 per cent of the 
world Internet subscribers were located in Africa . African Internet users accounted only for 3.8 
per cent of world users and Africa accounted for 7.2 per cent of world mobile users. The high 
rate of mobile penetration indicates that Africa ’s  future in ICTs lies probably in wireless, and 
that there is clearly the potential for growth.18 
 
45. These indicators pose huge challenges for Africa’s future development, since these 
technologies are important not only for governance purposes, but also for business and 
educational proposes. 
 
 

                                                                                                                                                             
17 ITU – 2007 - Telecommunication/ICT Markets and Trends in Africa. 
18 ITU – 2007 - Telecommunication/ICT Markets and Trends in Africa. 
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Figure 5.19 Growth trends of Mobile telephony: Mobile cellular subscribers by region, 2001-2006 
(top left), mobile cellular subscribers in Africa by subregion, 2001-2006 (top right), 15 largest 
African markets in terms of total (fixed and mobile) telephone subscribers per 100 inhabitants as 
a cumulative percentage, 2006 (bottom left), and revenues from mobile cellular services as a 
percentage of total telecommunications revenues per region (bottom right) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
46. This is why the African Information Society Initiative, which calls for the formulation 
and development of a national information and communication infrastructure plan in every 
African country, is so important. As mentioned in its Resolution 812 (XXXI): Implementation of 
the African Information Society Initiative (May 1996) “This plan should be driven by national 
development challenges such as debt management, food security, health, education, population, 
unemployment, job creation, industrialization, land reclamation, water, tourism, trade, etc. The 
emphasis is on the need to support decision-making at all levels and provide information and 
communication infrastructure for government, business and society to enlighten the process of 
development. Secondly, the initiative proposes cooperation, linkage and partnership between 
African countries to share the success of accumulated implementation experiences and stimulate 
regional development in various information and communication fields”20. 

                                                 
19International Telecommunication Union  – 2007 - Telecommunication/ICT Markets and Trends in Africa.  
20 UNECA (2008) – AISI a Decade’s Perspective. 
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47. Mobile telephony clearly shows a rate of penetration that was never seen with fixed lines, 
which is why several authors attribute miraculous powers to cellular phones as an important tool 
for poverty reduction and reducing the digital divide among the different strata of society. As 
mentioned by Brouwer and Brito21 (2008), researchers such as Coyle (2005) argue that mobile 
phones will offer Africa the chance to leapfrog into a new technological era without building the 
large, expensive landline networks that were the backbone of previous telecommunication 
projects , becoming therefore the best ICT option for reducing the digital divide between and 
within countries. 
 
48. Unfortunately, the truth may be slightly different, unless conscious policies and 
programmes are in place. In a study carried out under the ResIST Project, Brouwer and Brito22 
(2008) showed that in the case of Mozambique (see figure 6), the infrastructure of mobile 
telephony is still concentrated in the most developed (urban and development corridors) areas of 
the country. Furthermore, as with many technologies, mobile telephony favours the more 
educated and urban population, against the poor and rural population.  
 

Fig. 6 23 Mobile telephony coverage for Mozambique in 2006 (Source: MCel 2007) 
 

 
 

 
49. This implies that policies that promote expansion to more remote and poor areas, based 
on services that are pro -poor, will create the incentives for companies to realize the existing 
potential in those areas. Although pre-paid systems have allowed for poorer people to have 

                                                 
21 Brouwer, R. and Lidia Brito (2008)- Cellular phones in Mozambique: Who has it and who doesn't (Essay for the ResIST Project)  
22

 Brouwer, R. and Lidia Brito (2008)- Cellular phones in Mozambique: Who has it and who doesn't (Essay for the ResIST Project.) 
23 MCel (2007) Demonstrações financeiras 31 de Dezembro 2006. MCel, Maputo. 
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access to a cellular phone, they still pay much more that more affluent people that can afford a 
contract. Furthermore, cellular telephony has been used formally to gather data (geoinformation 
on river flow, health status and other data for government agencies) and for commercial proposes 
such as entertainment information (shows, movies and lottery). However, it is informal gathering 
of data that serves the excluded and informal set of the economy (e.g. prices of agricultural 
produce that allow farmers and sellers to decide where to sell) that may allow the full 
transformative potential of cellular telephony to be unleashed. In Africa, the use of cellular 
telephony for banking services, public health information, meteorological data for agriculture 
and fishery is almost non-existent. 
 
50. The potential for change exists because most of the providers of cellular telephony are 
multinationals with strong corporate responsibility programmes that can be used to address the 
inequality in access by investing not only in research and development and capacity-building 
programmes at national level, but also in experimenting with new products that are pro -poor and 
pro -business. The role of Governments is crucial in this shift. 
  
51. Brouwer and Brito (2008) propose that Mozambique  should adopt policies to facilitate 
this shift  by building the nation’s  capacity for research and development,production and  design, 
in collaboration with users  and providers of both pro-poor and pro -business24 services, 
promoting , through cross-subsidies the expansion of the network to more remote areas, and 
removing  rate differences between contract and pre-paid packages. 
  
Spatial technologies and geoinformation as tools for better policy design in Africa 
 
52. As mentioned by Schwabe ,25 “geoinformation will be a critical component because of its 
ability to integrate data from disparate  sources (e.g. censuses, national surveys) and undertake 
analyses that enable priority areas to be identified at a sub-national level for government 
intervention in the provision of services and infrastructure”. 
 
53. Georeferencing allows for the integration of several data sets to produce correlations that 
are crucial for analysing patterns and feeding into  decision-making processes.  
 
54. As a result, these technologies can promote and develop links between national policy 
goals  and  sector interventions and programme activities, closing the cycle of policy-making, 
implementation and monitoring and evaluation, providing feedback, and linking output 
indicators to outcomes and impact indicators. 
 
55. This will upset the “business-as-usual” approach because it  could  force development 
agents that usually operate at project or programme level to  align their interventions with the 
national development approach by providing to all stakeholders a common reference for all 
sectors . 
 

                                                 
24 Brouwer, R. And Lídia Brito (2008) Technological Change down under: the case of Mozambique – Essay for the ResIST Project. 
25 Schwabe, C.  (2003) Geoinformation and NEPAD – invited paper for UNECA 3rd meeting of the CODI 
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56. Furthermore, due to the intrinsic visualization characteristics or special dimension of 
these technologies, the results of the analyses would be better perceived by the public in general 
and by the decision-makers.  
 
57. This characteristic will support the shift needed for the improvement of content and 
access to knowledge by the more excluded strata of society. For an illiterate person, it is easier to 
understand the knowledge contained in a map that in a text, table or graphic.  
 
58. These geospatial technologies, by integrating data and providing a common basis for 
analysis (the spatial dimension), promote the integration of policies and the reinforcement of the 
common vision for development that is  so necessary for the establishment of a knowledge 
society. 
 
59. Moreover, these technologies are strongly linked to social and environmental sciences , 
such that they can play an important role in development models and in policy debate. This 
aspect of these technologies is at the root of their transformative power and offers an opportunity 
for their policy integration. 
 
60. In order to produce needed geoinformation, it is important to define the core data sets as 
well as  the secondary data sets that have to be integrated, as explained in figure  726. 
 

Fig. 7 Fundamental data sets and their integration for geoinformation production 
 

 
 
61. To have this geoinformation, it is important to develop the capacity and infrastructure for 
the appropriation of spatial technologies. These technologies, although they have a high 
transformative power due to their ability to support the integration of data sets and their 
georeferencing are not as readily adopted as other ICTs.  
 
62. This is due not only to the huge amounts of investment in infrastructure and human 
resources  required for their development, but also due to the institutional setting of government 

                                                 
26 Schwabe, C.- Geoinformation, key to infrastructure development in Africa - Presentation at Map Africa Conference 
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agencies and the lack of long-term vision and commitment in Africa to integrate policies and 
approaches related to these technologies with development strategies. 
 
63. Nevertheless, given  the potential they bring to  development , Africa has to invest in these 
technologies , as clearly stated in the consolidated plan of action  of NEPAD, which  proposes the 
creation of the African Institute for Space Science. 
 
64. Unfortunately, although many initiatives are ta king place in Africa, they appear to be 
fragmented and restricted to few places in the continent. 
 
65. It is important that the African Information Society Initiative and African Union and the 
New Partnership for Africa’s Development continue to support the adoption of these 
technologies not only for their importance in data analysis, but more importantly for their impact 
in the policy arena and in the education of society in several areas of concern , such as natural 
disasters, public health and education. 
 
Conclusions and recommendations 
 
66. African STI development faces three  hard realities: 
 
a ) The lack of leadership that intrinsically understands and promotes knowledge for 
development through conscious and systematic investment in capacity-building, research and 
development infrastructure and a commitment to build up knowledge societies that share a 
common vision of development; 
 
b ) The emulation of national innovation systems from abroad that have very little to do with 
the African reality and that require a type of critical mass that it is non-existent in most of the 
continent. 
 
c ) The very few financial resources that are available for STI programmes and the fact that 
most of these resources are channelled through cooperation programmes , making it  more 
difficult for Africans to design and develop their national innovation systems more appropriately.    

 
67. Therefore, scientific development, innovation and the establishment of the knowledge 
economy in Africa, as a premise for development pose several major challenges to African 
countries, and to the African Union and the New Partnership for Africa’s Development and other 
partners: 

 
a ) Common vision of the role of STI in development in Africa, with a clear understanding 
of the stage of STI in Africa and the productio n of STI indicators for the continent; 
 
b ) Strategic thinking: prioritize and mobilize the social energy that exists in society and 
spurs innovation; 
 
c ) STI policies that are crosscutting, integrated and create a structural base for other 
policies such as health, education, economic and industrial development; 
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d ) Research is not just about Africa, but also for  Africa and by Africans; 
 
e ) Human capital: more and of the highest quality, displaying a  new ethical behaviour and 
attitude that is  relevant to the development agenda and with much more than mere technical 
skills ; and 
  
f) Commitment: Invest consistently and over the longterm the necessary resources to 
start building up knowledge societies through networks that link STI centres to other 
development actors such as industry, the media, schools  and  civil society. 

 
68. Without actions to face the above challenges , it will be extremely difficult for Africa to 
build the pillars that are crucial for the development of a knowledge society. The following 
elements are necessary for these actions to succeed: availability on national markets of skilled 
labour that is able to apply new knowledge and technologies; identification of potential products 
and services that a country can offer with a comparative  advantage; good governance practices 
that promote democracy and an active participation of the citizens in decision-making processes; 
solid economic and financial systems .based on new models of development that promote 
entrepreneurship and development, and  strengthen the social and cultural characteristics of the 
people; and promotion of innovation based on local and global knowledge. 
 
69. Several concrete steps should be taken in order to create the right environment for STI to 
play its role in development: 
 

§ Ensure the knowledge cycle in society (identification, production, transfer, 
appropriation and re -creation of knowledge) by building a critical mass in society 
through actions; 

 
§ In higher education with a new focus  on post-graduation and research; 
§ In science education that are useful for the people; 
§ That help establish the primary school network as the main network for 

national diffusion of knowledge and technology ; 
§ In  access to knowledge and technology outside the formal education 

systems through science and technology  communication programmes ; 
§ In institutional design and development by adopting institutional 

models that are based on knowledge management principles and are able 
to transform the institutional framework  to respond effectively to 
development demands; 

 
§ Build networ ks of excellence that ensure  knowledge production and 

identification of existing knowledge. This means that the centres should do more 
than just sharing ideas . They should  move toward a common research agenda, 
have more human capacity and resources, and build synergies for institutional 
sustainable growth within Africa and with other parts of the world. This would 
help develop: 
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§ A deep understanding of factors influencing global policymaking 
processes ; 

§ The capacity to contextualize policies at national and regional level; 
§ The capacity to critically analyse impacts;  
§ The capacity to develop alternative policies ;. 
 

§ Build bridges between development actors by mobilizing social energ ies 
around a common vision of development, and developing the social contract with 
science by supporting endogenous capacities and using diversity to sustain 
development. 

 
§ Develop crosscutting science policies that create  a structural base for the 

other policies: 
 

§ Strengthen science education at all levels ; 
§ Promote policy integration at the country, regional and continental level; 
§ Improve and scale  up research programmes in crucial areas for 

development; 
§ Spur innovation in the productive sector, including small and medium-size 

enterprises; 
§ Popularize science in society; and 
§ Develop mechanisms to measure and produce high-quality STI indicators . 
 

§ Choose niches strategically: develop more STI programmes with impact, build 
more capacity not only in policy areas , but also in technical fields . Focus on 
important areas for Africa in: 

 
§ Agriculture: focus on key cultures and develop strategic agro -industries 

that can respond to changes in market demands and conditions; 
§ Health: incorporate actors that are not yet included in policymaking; and 
§ Social/economic : develop alternative models for growth. 
 

§ Develop steering mechanisms  through peer-reviews , financial, institutional and 
research agendas. 

 
§ Build ownership and commitment: engage local stakeholders in the design, 

implementation and mobilization of resources by: 
 

§ Building centres of excellence ; 
§ Establishing partnerships with Governments, the productive sector and 

civil society; and  
§ Developing linkages between knowledge -technology and practical 

solutions to everyday problems .  
 

§ Ensure sustainability: from pilot to full-scale programmes  by : 
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§ Being able to intervene and maintain systems, and to connect production 
systems and knowledge management systems; and 

§ Developing local industry through the promotion of partnerships and 
access to knowledge. 

 
§ Build partnerships: establish stronger collaboration with other actors (avoid 

fragmentation and duplication) and bring potential partners together. 
 
§ Fair trade: negotiate better intellectual property rights and market conditions, 

and acquire the capacity to influence international power structures. 
 

 


