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Introduction

1. We live in a world that faces huge challengdated to the choice of a development
model based on the premise that development is@ps of structural change involving a series
of historic steps that developing countries havéat® in order to make this transition from a
traditional society to a more modern one and tcchethe levels of mass consumption of
developed countries. This model assumes that indlization will be the main driver of growth.
Consequently, development is measured essentigligvels of production and consumption,
using indicators such as gross domestic producP®)GDd per capita income, and ignoring other
relevant information such as social equity, reilistion of wealth, environmental sustainability
and other indicators of the improvement of a peepieing conditions and welfare.

2. It is in this context that concepts such asktimvledge economy, defined as an economy
where “the generation and the exploitation of kremigle have come to play the predominant part
in the creation of wealtf” took root and became the paradigm of most ofrttezventions in the
field of science, technology and innovation (STI).

3. However, it is clear that with the financial,eegy and environmental crises that the
world as a whole is facing nowadays, a paradignft still have to occur, in particular in
economies that are extremely vulnerable to glalesids and issues such as those in Africa.

4, The challenges we face are rooted in the fraggdeand restricted analysis on which we
base our decisions, in the predatory nature ofyfedglobalization process, and in the fact that
local problems need more and more global solutions.

5. In order to address the causes of the presisescit is important to look at knowledge in
a different way, not only as a driver of the ecogprhut also as the main driver of the
empowerment of people in different societies. Thacept of knowledge societies, defined as
societies that have a culture of science and ueelkdge to act, is therefore a better one to use
when discussing STI and development. Unfortunatetywever, it is still only part of the
discourse and is rarely integrated and used in dasign of policies, programmes and
interventions.

6. In the past few decades, there has been coabldezffort to improve the economies of
the different subregions of the African contingdtwever, judging by the various development
indicators, we can see that African developmentless) asymmetrical and in many cases has
had little impact on the reduction of poverty iretbontinent. Africa remains the poorest and
most marginalized continent in the world. It isergsting to see that although Africa has 14 per
cent of the world’s population, it contributes olyper cent of the world GDP. This contribution
is also very uneven between countries and subregiaith South Africa alone contributing up to
25 per cent of Africa’s GDP

7. Several initiatives such as the adoption of Manrovia Strategy in July 1979 and the
Lagos Plan of Action (LPA) for the Economic Develognt of Africa in 1980-2000 and the

2 DTI, 1998, Our Competitive Future: Building the Kmedge Driven Economy, Department of Trade and $trguLondon.
3 ITU 2007 - Telecommunication/ICT Markets and Trends



E/ECA/CODIST/1/2
Page 2

Final Act of Lagos in April 1980 are examples oé tbommitment of African leaders to self-
reliance and sustainable development in the camtirgut the reality is that, in sub-Saharan
Africa, not only has the number of poor people éased, but the poor are getting even p8orer
Although gains have been achieved in educatioricpiarly in primary education, the quality of
education and access to upper levels of educatomain a challenge for the majority of
Africans.

8. The average GDP growth has been around 5 perpegrnyear, with huge differences
from country to country, even within the same sghme. Access to public services and
commodities is also still asymmetrical, in partarubetween urban and rural communities. Data
presented in the Little Book of African Developmémdicators (2008)show a growth disparity
between countries and subregions of the continghtat is more problematic is that 5 per cent
GDP growth does not reduce significantly the hugenemic gap between the countries in the
medium-term. This growth also needs to be sustaiweda very long period of time to eradicate
poverty, thus posing extra challenges to Government

9. Therefore, if Africa has to continue to devesop to improve living conditions for all its
citizens, specific policies, programmes and actloege to be established to foster environmental
and economic sustainability.

10. Serious and continuous investment in humanuress development, and research and
development capacities are necessary to build gtimmovation systems that will spur

development at local and national levels. The keodgé society and the globalization

phenomenon pose challenges to developing nations:

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

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

c) Good governance practices that promote democrata@aractive participation of
the citizens in the decision-making processes;

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

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

4 United Nations (2005) - The Millennium Developrh&vals Report
5 World Bank (2008) — The Little Book of Africa Ddepment Indicators
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11.  Although many African countries have develop®dl policies and massive ICT
programmes, the reality is that human resourcesldpment is one of the areas where Africa
has taken a short-term view and one that is higelyendent on external support from partner
countries. Furthermore, the implementation of éxispolicies and programmes is still a major
challenge. As mentioned in the Africa Science ardhhology Consolidated Plan of Action of
the New Partnership for Africa’s Development, tlomtinent has systematically failed to invest
in science, technology and innovation as sourcexofomic growth and long-term sustainable
development, clearly shown in the failing of Goweents to invest the agreed 1 per cent GDP in
research and development.

Alternative concepts of development and the role afcience, technology and innovation

12. The Brundtland Report of 1987 added three itapbrnew aspects to the concept of
sustainable development.

13.  The first was the introduction an ethical amditigal dimension which recognizes that
development is a process of social change, implgriaigsformations in the social and economic
relationships between people, countries and canttine

14. The second was the inclusion in the economalyais of the costs and benefits of
variables related to the environment and politgaticipation, and a better equilibrium between
the use of resources and access to those resources.

15.  The third was the balance between quality ofvtin and the destruction and degradation
of natural resources and disturbances in the emalbgrocesses at local level but with global
implications.

16. However, several authors critique this conadustainable development, pointing out
that it does not take into consideration the irdéomal context, which affects the distribution of
power between nations and regions. In additiodpés not consider the differences in access to
knowledge and technology; unfair trade relatiohs: power of multinationals to undermine the
development of technologies that are not in thestlinterests; the belief that market forces can
change the development parameters, and most inmplgrttne idea that improved quality of life
means reaching the consumption levels of the inidlised countrie$.

17. Accordingly, alternative models are being désad such as the concept of sustainable
societies, which supports a paradigm shift fromkhewledge economy to knowledge societies,
implying a radical shift in the investments in edtion, technology and production. Africa could
use its considerable natural resources to suppatrshift.

18. What this alternative concept defends is tleatetbpment should be considered in the
light of the diversity of sustainable societiesthmeconomic and technological options that are
differentiated, that are geared towards a harmaendmyvelopment of nations while maintaining
their relationship with nature, that clarify thehiedl boundaries in the relationship between

6 Granados, Felix (2009) — personal note on devesspmodels
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nations and their people, and that place the comguawd at the forefront of development
interventions.

19. It is clear, therefore, that more then one kigreent model is needed, and that nations
and regions should choose models that are intedirdad interdependent and that reflect locally
relevant and culturally appropriate visions of tarid.

20.  These development models should be peopleetkntrd inclusive, and should be based
on local realities that take advantage of localvidedge and innovation capacities. They should
start from the country’s potential to solve bothdband global problems, and strive to create a
culture of ingenuity, science and technology. Theselels should also capture the complexity
of development challenges and the dynamics of atural environment. This means that we

have to embrace the values, behaviours and litestgquired for a sustainable future and in that
process strengthen two critical drivers for develept: ethics and empowerment. We have to
build up the conviction and commitment to pursuéedter development path; and to use

diversity to sustain growth. This poses a cleaallehge to science, for it requires us to

strengthen our scientific and technical skills aesielop the social support to apply tHem

21. For Africa, this poses an even bigger challedge to the levels of poverty, lack of

education and resources and the peripheral pladeast today in global decision-making

processes. Yet, this is the ideal time for changkfar a paradigm shift, since the market model
is failing, thus giving the alternative models dtéechance to succeed.

22. In this context, STI, as a driver of changes Isgveral roles to play. Clearly, as
knowledge is associated with a deep understandippenomena and the context in which they
occur, if leaders are courageous enough to sé¢ diseir individual elitist interests and work on
behalf of their peoples, the development pathsahegould better respond to the aspirations of
the people and would be more aligned with a comitong-term vision for their development.
Science brings the knowledge needed to undersktendamplexity of the issues faced by society
and the alternative solutions needed to addressomigt the short-term challenges, but most
importantly to anticipate future challenges andppre for them, thus reducing society’s
vulnerability and increasing its sense of autonomy.

23. Technology is usually associated with a tramsétive power that may influence how
society is structured, and may redefine power imdatand participation in and distribution of
benefits. Different technologies have differentngfarmative powers, but good examples of
technologies with the ability to change social, remoic and cultural relationships are the
information and communications technologies (phometernet, radio, television and others).
Another important aspect of technology is adoptigbiThis characteristic is fundamental since
if technology is easy to adopt, wider benefits wlobé achieved and fewer resources would be
needed for adoption strategies.

7 Brito, Lidia (2005) Education for Sustainable Dieyenent and the Role of Higher Education and Rebed Southern View — Proceeding of
the UNU/UNESCO International Conference: Sustajrire Future- Globalization and Education for Sustale Development, Nagoya, Japan
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24.  The combination of these two aspects of teduyyl- ease of adoption and high
transformative power - lays the foundation for imatoon. Technological choices can therefore
shape and influence the development of societyadiodv for more sustainable medium- and
long-term solutions.

25. To spur innovation in a more coherent and basi manner, Governments have
developed national innovation systems. Narrowlyirgef, a system of innovation includes
organizations and institutions involved in explgrithe potential for innovation through the
production, transfer, utilization and recreatiorkobwledge and associated technologies, such as
research and development departments, technologistiiutes and universiti&sThe broader
definition includes all parts and aspects of thenemic structure and the institutional set-up
affecting learning and exploration, such as thedpetion, marketing and financial systems .
Thus, it includes the agents involved in the inmraprocess, their actions and interactions, and
the formal and informal rules that regulate themgtices and behaviours. The greatest policy
challenge is to devise ways in which science omghby the public sector can be integrated into
the complex matrix of individuals and institutioesgaged in the innovation process. Four
different kinds of institutions should be involvedthis process: the public sector, the for-profit
private sector, the not-for-profit private sectd3Os), and the informal sector

26. The challenge faced by Governments is to be @binvolve these different actors and
not only to reshape their relationship with eadheot but more importantly to strengthen their
role as shapers of new educational, social and ogeionprocesses. As shown in figure 1,
presently educational processes run parallel téialsand economic processes, creating a drift
that does not allow for an integrated approach tdsvalevelopment. This drift does not also
allow for a common vision that would enable thdarato use its social energies to promote and
accelerate development by building the necessadlgrgito sustain innovation. Accordingly,
innovation system are here conceived of as theoketgents involved in and the rules of
engagement governing innovation as well as thetipescand organizational structures on the
subject.

8 Brouwer, Roland and Lidia Brito (2008) - Technokajichange down under: the case of Mozambique YHss#he ResIST Project —
submitted for publication)
° Brouwer, Roland and Lidia Brito (2008) - Technobkajichange down under: the case of Mozambique YHss#he ResIST Project)
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Fig.1 The transformative power of STI in shapinwreglucational, social and economic
practices’
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27. But the reality in most African countries istlSTI policies and programmes have had
little impact in transforming societies, and theoqasses of reinventing these policies and
programmes usually follow international trends.tRermore, as commented by Mouton ét,al
there is a tendency for many countries to imitatierse, technology and innovation policy
approaches and paradigms from elsewhere. In the stuody, it is mentioned that policy
documents in many countries aim to emulate and tati@p concept of “national systems of
innovation” instead of creating local science systeMouton et al. also argue that this approach
is highly inappropriate, given the early developmaéstate of local science systems. The study
which analyzed the 14 countries of the SoutherricAfr Development Community (SADC)
region, showed also that STI policies are very lsinin content, owing probably to the fact that
they are developed in a globalizing world whereiamatl boundaries and national goals are
increasingly subsumed under international interests

28. In order for STI to play a role in a peopleteegad development model, it is important

that scientific development at national, regional acontinental level change focus. Brito

(2008)* argued that researchers and research and deveibpnsitutions should look at

knowledge as a public good that is produced oreated through networks that involve several

actors in society, thereby supporting the strengtigeof ethics in society, impacting governance

and promoting effective responses to the challeagdsaspirations of the people (see figure 2).
Fig. 2 Relationship between knowledge for publiodjcethics and effective responses

10 Brito, Lidia (2008) - Is the Mozambican researgitem ready for our development challenges? Pratsemiat the symposium “Science in
Africa”, Maputo

1 Mouton, et. al.- 2008- Science and technology SADC

12 Brito, , Lidia (2008) - Is the Mozambican reseasgitem ready for our development challenges? Peg®nat the symposium “Science in
Africa”, Maputo



E/ECA/CODIST/1/2
Page 7

. Policies and programmes
. Accountability

. Technological and
environmental

. Social, economic,
political

# n A ___ W ___________ I
. Social contract

$ % . Culture of science

29. For that reason, Mouton et‘aBargue that it is not appropriate to discuss Africesearch

in terms of fundamental, applied or action-orientes$earch, because given the stage of
development and the size of the research systertiseicontinent African researchers and
institutions will have to continue implementing kihds of research programmes for a long time
in order to serve better the needs of society.hHeunore, networks that link research centres to
other development actors such as educational utistis, the media, government agencies,
industries and civil society organizations are ddeg elements for a lively innovation system
that is able to capture and mobilize the knowletlge 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 c#pduniilding in science and technology
contribute to long-term solutions for stability aptbsperity in developing countries. This issue
can be addressed from several dimensions:

a) Common vision: It is important for a country to define clearly dgvelopment
priorities based on its most appropriate develognmeodel. By building consensus it ensures
that these priorities will be followed. This aspeclinked to good governance practices and to
new economic and financial models.

b) Integration of policies: Science and technology policies need to be intedra
with educational, research and development policieshat the critical mass for development is
readily available at different levels and sociaatst. These policies need to be aligned with the
development model and its related vision, in otdeoster innovation and creative thinking; and
create an environment where good ideas and alieensblutions can flourish. It also implies

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

c) Content and accessKnowledge has to be made accessible to the people a
respond to their needs. The poor, who are econamicasts, are also excluded from the
educational system. According to a World Bank repbtAfrica’s youth follow two paths in
their transitions to working life: many go to wadkectly, with little benefit of formal schooling,
while others join the work force after a time iretformal school system. The estimated school
life expectancy ranges from 2.9 years for the N{@®02) and 4.4 for the Democratic Republic
of the Congo (1999), to 11.7 for Mauritius (2002gd 2.4 for South Africa (2001). with a few
exceptions, the estimated school life expectantygiser for males.”

31. These young people live in remote areas whasts gmpede the building of schools and
the hiring of teachers; they don’t have the morepuy books, pencils and pay for tutors and
school fees; they don’t have access to electramtyhat they can only read between sunrise and
sunset. Finally, the few skills and abilities orfeofdo not meet their needs and aspirations,
perpetuating the cycle of poverty. The impact a$ #xclusion goes way beyond the issues of
jobs and income. Studies have shown that child atitytis correlated to maternal literacy.
Children of mothers who know how to read and waite healthier and live longer, just as four
years of schooling have been reported to incresseefs’ productivity.

32. In order to build science and technology cépani Africa, we need to go beyond the
formal education system, since most people canfiotdamany years of schooling. We need
also to ensure that the content meets the nedtie gieople and that it is accessible to all, in the
time they need it. To spur local innovation, wedéetap into the existing local knowledge and
introduce new knowledge. This implies a reflectanthe role and forms of communication as
well as on the nature of the information that sdag transmitted.

33. In this context, three major conclusions can dsawn. First, the content of the
educational system itself has to be adapted. lldhi@ach skills, knowledge and attitudes that
equip the pupils for a life immediately after schaiving them intervention capacity, instead of
focussing primarily on the preparation for highdueation.

34. Second, strategies such as lifelong educatmneeded to enable people to acquire skills
and knowledge corresponding to their specific nesukcapacities and their stage in life. Meta

skills such as the ability to learn quickly, tomxt accurate and clear information from multiple

or obscure sources, to ask the right questionsstnuatured manner, to understand the context of
things, to reason in a practical and common-seresenar, to quickly analyse situations and to

quickly adapt to the social context and expectati@me fundamental skills for young people to

reach their potential and to contribute to the tlgwment of their societies.

35. Finally, knowledge has to be made accessiliddmithe context of formal education and
schools so that people can access the informdtmnrieed at the moment they need it. This last
challenge is the most difficult one as science ation tends to be seen as being very difficult to

4 World Bank (2008) African Development Indicatoréeuth and Employment in Africa: The Potential, fi@blem, the Promise



E/ECA/CODIST/1/2
Page 9

offer outside the school. It also requires a gondvledge management system at the national
level that support dissemination and appropriasiball levels.

36. Tailoring these elements - type of knowledds, access through and outside the
education system, and development of a knowledgeagement system - to the needs and
capacities of the people is at the core of peoptdared education, and is particularly important
in science and technology capacity-building progreas.

37.  African countries and the African Union havertifore an enormous task ahead of them
to build capacity in STI, as it means not only dring and rethinking the education systems,
but also supporting knowledge access in more irdbicontexts. The use of various media and
open and distance learning methodologies is paheoolution to this challenge.

38. Another crucial challenge for Africa is to dbmga systematic and accurate system for
producing new STI indicators, because the curnedicators are very sparse and fragmented,
and most of the time inaccurate. One of the fiessbmmendations to the New Partnership for
Africa’s Development in the field of science andheology was to map the STI capacity and
stage of development in every single African countmfortunately, this task as been postponed
several times, and very few countries have a gomtesy to measure STI indicators. It is
therefore particularly difficult to give a good aoview of STI in Africa in all fields and to
measure the advancements and impacts of STI poliare programmes in the different
countries and subregions of the continent.

39. A more detailed look at basic research and |dpueent indicators in the SADC
subregion shows the same disparity found in the@@wmic growth of the different countries (see
table 1), showing that only South Africa is invasticlose to the agreed target of 1 per cent of
GDP in science and technology. Furthermore, itiffécdlt to link economic growth (Angola is
growing at an average of 18 per cent GDP/year) wvdgacity and direct investment in research
and development. But at the same time, it can feeal that strong investment in research and
development attracts the higher education students researchers from the subregion and
elsewhere, as in the case in South Africa.

40. Looking at knowledge production in terms of-jJ@irnals, South Africa produced 80 per
cent of the SADC articles, while the rest of SAD&utries only 20 per cent. In addition South
Africa, Tanzania, Zimbabwe and Botswana are theerottountries that produced the most
articles® (see fig. 3).

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

Country GERD/ Headcount] FTE Headcount of | Total numbe Number of
Percentag of academic researchers in of FTE FTE
e of GDP | academic staff public sector researcherqy researchers
staff per million
population
Angola N/a 736 147 Est. 20 (2002) 167 8
(1998)
Botswana 0.4 827 165 Est. 100 265 139
(2004) (2006)
Democratic | 0.4 9092 1818 664 (2004) 2500 38
Republic of | (2004)
Congo
Lesotho 0.1 223 45 24 69 33
(2004) (2002) (Khalil, 2000)
Madagasca 0.12 900 180 260 440 23
(2000)
Malawi N/a 747 149 Est. 240 | 389 29
(2007) (1999)
Mauritius 0.29 Est. 500 100 Est. 80 180 150
(1997)
Mozambiqu| 0.6 2109 421 468/ FTE 374 | 795 38
e (2002) (2004) (2002)
Namibia N/a 86 17 Est. 67 | 84 42
(2006) (1998)
South 0.87 18270 3506 2823 6329 135
Africa (2004/5) (2004/5) (2005)
Swaziland N/a 328 60 n/a 60 55
Tanzania 0.35 2735 547 Est. 500 1047 27
(2005)
Zambia 0.1 815 163 Est. 100 263 23
(2004) (2004)
Zimbabwe | - 1100 220 300 520 42

41. As Mouton et al. point out, although the numdfgpublications has been increasing in all
countries, the reality is that the total outpusome SADC countries is much less than the output
from an active laboratory or Science centre in iothgions of the world.

42. These indicators show that the investment istiS®\DC countries is much below the
agreed target of 1 per cent of GDP and that Goventswill have to commit seriously to
research and development if the picture is to chang
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Information and communication technologies developmnt and challenges for the future
development of Africa

43. If we look to indicators related to informatiand communication technologies (ICTs),

with their high transformative power and strong tdm characteristics, we will see that Africa

is lagging behind once again (see figures 4 andB®}h figures show also that the divide is not
only between Africa and other regions of the wolldf also between countries and between
urban and rural areas of Africa.

Fig. 3Total article output in ISI journals by SADC coliag for the period 2001 — 2087

O Tanzania

B Zimbabwe

B Botswana

O Malawi

B Zambia

8% B Madagascar

B Namibia

0 Mozambique

8% B Mauritius

0O Democratic Republic of
Congo

8 Swaziland

0O Angola

B | esotho

11%

Fig. 4.*" Main (fixed) telephone lines growth limited to arbareas and South and North Africa

16 Mouton, J. et al. 2008 SARUA study science and technology in SADC countries
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Distribution of main (fixed) telephone lines by reg (top left), main (fixed) telephone lines per
100 inhabitants by region, 1996-2006 (top rightajm{(fixed) telephone lines in urban and rural
areas in Tunisia (bottom left) and distributiomadin (fixed) telephone lines in Africa, 2006

(bottom right)

Main (fixed) telephone lines per
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Source: TTU World Telecommunication/ICT Indicators (WTT) Database.

44.  The International Telecommunication Union répmr telecommunication/ICT markets

and trends in Africa (2007) states that: “With nelga to access to information and

communications technologies (ICTs), Africa is laxkiin investment-intensive infrastructure,

such as main (fixed) telephone lines and fixed taad”. Their data show that in 2006 less
than two per cent of the world fixed lines weredtad in Africa, and less than 0.4 per cent of the
world Internet subscribers were located in Afriddrican Internet users accounted only for 3.8
per cent of world users and Africa accounted f@r per cent of world mobile users. The high

rate of mobile penetration indicates that Africiisure in ICTs lies probably in wireless, and

that there is clearly the potential for growfth.

45, These indicators pose huge challenges for &&iduture development, since these
technologies are important not only for governamueposes, but also for business and
educational proposes.

7 1TU - 2007 - Telecommunication/ICT Markets and Ttein Africa.
187U - 2007 - Telecommunicatific T Markets and Trends in Africa.
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Figure 5'° Growth trends of Mobile telephony: Mobile cellukrbscribers by region, 2001-2006
(top left), mobile cellular subscribers in Africg bubregion, 2001-2006 (top right), 15 largest
African markets in terms of total (fixed and mobitelephone subscribers per 100 inhabitants as
a cumulative percentage, 2006 (bottom left), anetmaes from mobile cellular services as a
percentage of total telecommunications revenuesgggon (bottom right)

46. This is why the African Information Society tiative, which calls for the formulation
and development of a national information and comigation infrastructure plan in every
African country, is so important. As mentionedtsResolution 812 (XXXI): Implementation of
the African Information Society Initiative (May 18P “This plan should be driven by national
development challenges such as debt managemedtsémrity, health, education, population,
unemployment, job creation, industrialization, lasedlamation, water, tourism, trade, etc. The
emphasis is on the need to support decision-ma&irgjl levels and provide information and
communication infrastructure for government, bustnand society to enlighten the process of
development. Secondly, the initiative proposes eaaifon, linkage and partnership between
African countries to share the success of accuedlamplementation experiences and stimulate
regional development in various information and oamication fields®.

Binternational Telecommunication Unier2007 - Telecommunication/ICT Markets and Tremdafrica.
20 yNECA (2008) — AlISI a Decade’s Perspective
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47. Mobile telephony clearly shows a rate of peat&in that was never seen with fixed lines,
which is why several authors attribute miraculoow/@rs to cellular phones as an important tool
for poverty reduction and reducing the digital deviamong the different strata of society. As
mentioned by Brouwer and Brito(2008), researchers such as Coyle (2005) arguartbhile
phones will offer Africa the chance to leapfrogoist new technological era without building the
large, expensive landline networks that were theklbane of previous telecommunication
projects, becoming therefore the best ICT optionrémucing the digital divide between and
within countries.

48. Unfortunately, the truth may be slightly difet, unless conscious policies and
programmes are in place. In a study carried oueutite ResIST Project, Brouwer and Bfito
(2008) showed that in the case of Mozambique (s&p&e 6), the infrastructure of mobile
telephony is still concentrated in the most devetbfurban and development corridors) areas of
the country. Furthermore, as with many technolggiesbile telephony favours the more
educated and urban population, against the poorwatipopulation.

Fig. 63 Mobile telephony coverage for Mozambique in 2086urce: MCel 2007)

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

2 Brouwer, R. and Lidia Brito (2008)- Cellular pheria Mozambique: Who has it and who doesn't (Eésathe ResIST Project)
Brouwer, R. and Lidia Brito (2008)- Cellular phoriedVlozambique: Who has it and who doesn't (Eseaytfe ResIST Project.)
2 Mcel (2007) Demonstragoes financeiras 31 de Deze@®06. MCel, Maputo.
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access to a cellular phone, they still pay muchembat more affluent people that can afford a
contract. Furthermore, cellular telephony has hesad formally to gather data (geoinformation
on river flow, health status and other data foregoment agencies) and for commercial proposes
such as entertainment information (shows, movieslattery). However, it is informal gathering
of data that serves the excluded and informal eh@ economy (e.g. prices of agricultural
produce that allow farmers and sellers to decidere/hto sell) that may allow the full
transformative potential of cellular telephony te bnleashed. In Africa, the use of cellular
telephony for banking services, public health infation, meteorological data for agriculture
and fishery is almost non-existent.

50. The potential for change exists because most optbeiders of cellular telephony are
multinationals with strong corporate responsibifitsogrammes that can be used to address the
inequality in access by investing not only in reshaand development and capacity-building
programmes at national level, but alseikperimenting with new products that are pro-poat a
pro-business. The role of Governments is crucihis shift.

51. Brouwer and Brito (2008) propose that Mozambiqueutth adopt policies to facilitate
this shift by building the nation’s capacity forsearch and development,production and design,
in collaboration with users and providers of bottp-poor and pro-busine®s services,
promoting, through cross-subsidies the expansiothefnetwork to more remote areas, and
removing rate differences between contract ancppid-packages.

Spatial technologies and geoinformation as tools ffdvetter policy design in Africa

52.  As mentioned by Schwabe‘geoinformation will be a critical component besaof its
ability to integrate data from disparate sourceg.(eensuses, national surveys) and undertake
analyses that enable priority areas to be idedtifi a sub-national level for government
intervention in the provision of services and isfracture”.

53.  Georeferencing allows for the integration ofesal data sets to produce correlations that
are crucial for analysing patterns and feeding dt@oision-making processes.

54.  As aresult, these technologies can promotelaunélop links between national policy
goals and sector interventions and programme #esyiclosing the cycle of policy-making,
implementation and monitoring and evaluation, plong feedback, and linking output
indicators to outcomes and impact indicators.

55.  This will upset the “business-as-usual” apphdaecause it could force development
agents that usually operate at project or progratened to align their interventions with the

national development approach by providing to taksholders a common reference for all

sectors.

24 Brouwer, R. And Lidia Brito (2008) Technological &tge down under: the case of Mozambique — EssafiddResIST Project.
% Schwabe, C. (2003) Geoinformation and NEPAD -tet/paper for UNECA 3rd meeting of the CODI
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56. Furthermore, due to the intrinsic visualizatibraracteristics or special dimension of
these technologies, the results of the analysesdvw@mibetter perceived by the public in general
and by the decision-makers.

57. This characteristic will support the shift neédor the improvement of content and
access to knowledge by the more excluded stragaadéty. For an illiterate person, it is easier to
understand the knowledge contained in a map theatéxt, table or graphic.

58.  These geospatial technologies, by integrataitg end providing a common basis for
analysis (the spatial dimension), promote the iatiégn of policies and the reinforcement of the
common vision for development that is so necesgarthe establishment of a knowledge
society.

59. Moreover, these technologies are strongly Hirkesocial and environmental sciences,
such that they can play an important role in dgwalent models and in policy debate. This
aspect of these technologies is at the root of treisformative power and offers an opportunity
for their policy integration.

60. In order to produce needed geoinformatiors itriportant to define the core data sets as
well as the secondary data sets that have to egrated, as explained in figuré®7

Fig. 7 Fundamental data sets and their integrdtiogeoinformation production

61.  To have this geoinformation, it is importantigvelop the capacity and infrastructure for
the appropriation of spatial technologies. Theshrelogies, although they have a high
transformative power due to their ability to sugpgbe integration of data sets and their
georeferencing are not as readily adopted as ties.

62. This is due not only to the huge amounts oéstment in infrastructure and human
resources required for their development, but disoto the institutional setting of government

% Schwabe, C.- Geoinformation, key to infrastruclegelopment in Africa - Presentation at Map Afr@anference
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agencies and the lack of long-term vision and camiemt in Africa to integrate policies and
approaches related to these technologies with derwednt strategies.

63. Nevertheless, given the potential they brinddeelopment, Africa has to invest in these
technologies, as clearly stated in the consolidptad of action of NEPAD, which proposes the
creation of the African Institute for Space Science

64. Unfortunately, although many initiatives arkitg place in Africa, they appear to be
fragmented and restricted to few places in theigent.

65. It is important that the African Information&ety Initiative and African Union and the
New Partnership for Africa’s Development continaestipport the adoption of these
technologies not only for their importance in damalysis, but more importantly for their impact
in the policy arena and in the education of sodietseveral areas of concern, such as natural
disasters, public health and education.

Conclusions and recommendations
66. African STI development faces three hard rieatit

a) The lack of leadership that intrinsically understanand promotes knowledge for
development through conscious and systematic imegst in capacity-building, research and
development infrastructure and a commitment todbuip knowledge societies that share a
common vision of development;

b) The emulation of national innovation systems frdmoad that have very little to do with
the African reality and that require a type oficet mass that it is non-existent in most of the
continent.

c) The very few financial resources that are availdeSTI programmes and the fact that
most of these resources are channelled throughecatign programmes, making it more
difficult for Africans to design and develop theational innovation systems more appropriately.

67. Therefore, scientific development, innovatiord ahe establishment of the knowledge
economy in Africa, as a premise for developmentepssveral major challenges to African
countries, and to the African Union and the Newtiaship for Africa’s Development and other
partners:

a) Common vision of the role of STI in developmentAifiica, with a clear understanding
of the stage of STI in Africa and the productiorSdfl indicators for the continent;

b) Strategic thinkingprioritize and mobilize the social energythat exists in society and
spurs innovation;

c) STI policies that arerosscutting, integrated and create atructural base for other
policies such as health, education, economic ashastnial development;
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d) Research is not jusbout Africa, but alsdor Africa andby Africans;

e) Human capitalmore and of thehighest quality, displaying anew ethical behaviour and
attitude that is relevant to the development ageamth with much more than mere technical
skills; and

f) Commitment:Invest consistently and over the longtermthe necessary resources to
start building upknowledge societiesthrough networks that link STI centres to other
development actors such as industry, the mediao¢eland civil society.

68.  Without actions to face the above challengesill be extremely difficult for Africa to
build the pillars that are crucial for the develagm of a knowledge society. The following
elements are necessary for these actions to sucaeaithbility on national markets of skilled
labour that is able to apply new knowledge andneldyies; identification of potential products
and services that a country can offer with a corupag advantage; good governance practices
that promote democracy and an active participaifdahe citizens in decision-making processes;
solid economic and financial systems.based on newlets of development that promote
entrepreneurship and development, and strengtteesdcial and cultural characteristics of the
people; and promotion of innovation based on laca global knowledge.

69. Several concrete steps should be taken in ¢todmeate the right environment for STI to
play its role in development:

Ensure the knowledge cycle in societyfidentification, production, transfer,
appropriation and re-creation of knowledge) by dinty a critical mass in society
through actions;

In higher education with a new focus orpost-graduation and research;
In science education that araiseful for the people;

That help establish the primary school networkasthe main network for
national diffusion of knowledge and technology;

In access to knowledge and technologgutside the formal education
systems through science and technology communicptisgrammes;

In institutional design and development by adoptinginstitutional
models that are based on knowledge managemeniges@nd are able
to transform the institutional frameworko respond effectively to
development demands;

Build networks of excellence that ensure knowledge production and
identification of existing knowledge. This meanattthe centres should do more
than just sharing ideas. They should move towambramon research agenda,
have more human capacity and resources, and byildrgies for institutional
sustainable growth within Africa and with other tsaof the world. This would
help develop:



E/ECA/CODIST/1/2
Page 19

A deep understanding of factors influencing glohablicymaking
processes;

The capacity to contextualize policies at natiaral regional level,

The capacity to critically analyse impacts;

The capacity to develop alternative policies;.

Build bridges between development actordoy mobilizing social energies
around a common vision of development, and devetpfiie social contract with
science by supporting endogenous capacities amug udiversity to sustain
development.

Develop crosscutting science policies that create saructural base for the
other policies:

Strengthen science education at all levels;

Promote policy integration at the country, regicaiadl continental level;
Improve and scale up research programmes in cruaiahs for
development;

Spur innovation in the productive sector, includéamgall and medium-size
enterprises;

Popularize science in society; and

Develop mechanisms to measure and produce higlityg84all indicators.

Choose niches strategicallydevelop more STI programmes with impact, build
more capacity not only in policy areas, but alsoténhnical fields. Focus on
important areas for Africa in:

Agriculture: focus on key cultures and develop strategic aglostries
that can respond to changes in market demandscettitions;

Health: incorporate actors that are not yet included incgataking; and
Social/economicdevelop alternative models for growth.

Develop steering mechanismghroughpeer-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, thedpective sector and
civil society; and

Developing linkages between knowledge-technologyd apractical
solutions to everyday problems.

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

Developing local industry through the promotion mértnerships and
access to knowledge.

Build partnerships: establish stronger collaboration with other acttasoid
fragmentation and duplication) and bring poterpiattners together.

Fair trade: negotiate bettemtellectual property rights and market conditions,
and acquire the capacity to influence internatigmuater structures.



