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1 Introduction

This Policy Brnef 1s intended to
serve as a gmde With it, the Food
Secunty and Sustainable Develop-
ment Division (FSSDD) of ECA
can sensitize policy-makers, devel-
opment planners and stakeholders
on the African continent and else-
where to emerging issues and chal-
lenges 1n science and technology
(S&T) that need to be addressed to
accelerate socioeconomic develop-
ment i Afnica It 1s also intended
to share 1deas on S&T pohcies with
a wider audience engaged in devel-
opment activities, including schol-
ars, admistrators, NGOs and 1n-
ternational orgamizahions

The Policy Brief provides infor-
mation about recent and planned
ECA activities and initiatives 1n
science and technology
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2 ECA’s new vision

Between a third and a half of
sub-Saharan Africa 15 experiencing
serious problems of hunger and
unsustainability Many of these
problems stem from the popula-
tlon—enwronment—agrlculture mn-
teraction, or what 1s called ‘the
nexus’ A growing population re-
quires increases 1n food production,
which put more pressure on the
resource base and the environ-
ment As more people are pushed
into marginal land and as more
unsustainable agricultural tech-
nologies and prachces are used,
lower agricultural productivity and
more poverty result As poverty
usually brings about higher popu-
lation growth, which puts still
more pressure on the environment,
whole areas seem to be trapped in
a vicious circle of high population
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growth, low agricultural produc-
tivity, and a deteriorating environ-
ment Poverty and the inappropn-
ate use of technology are both the
cause and the consequence of this
viclous circle

On the other hand, countries
that have shown remarkable devel-
opment progress and are in a vir-
tuous circle—a sustainable devel-
opment path—are those that have
been able to use sustainable tech-
nology and technological practices
extensively In particular, the cross-
cutting role of scrence and tech-
nology has been facilitated through
inshitutional and admimstrative
arrangements that have allowed all
key stakeholders to participate 1n
formulating and 1mplementing
S&T policy This means that the
S&T function must not be just an-
other mimistry or division, 1t must
be situated so centrally that 1t
reaches and 15 reached by all stake-
holders and 1s allowed to perform
its role of midwife in the develop-
ment process | herefore, ECA 1n-
tends to strengthen the cross-cut-
ting aspects of science and tech-
nology and giwve the function a




more central role in the institubion

The S&T function within ECA 1s only a small part
of the S&T function within the UN system Science
and technology within ECA will endeavour to catalyse
the activihes of other UN agencies whose mandates
have S&T implications for the benefit of ECA Mem-
ber States In particular, the S&T activities of 1LO,
UNCTAD, UNDP, UNEPR, UNESCO, UNIDO and
UNSTD must be catalysed for this purpose

With the target audience being development plan-
ners, policy-makers and representatives of stakehold-
ers from the private sector, ECA wishes to achieve
these objectives through a number of activities the
conduct of studies, the formulation of appropriate
policies and strategies, the elaboration of plans of
action, advisory services, the organization of execu-
hive dialogues and conferences, and backup for ECA-
sponsored institutions Achieving synergy between
food secunty and sustainable development will be the
goal on the one hand, and applying appropnate sci-
ence and technology to these nexus issues will be that
on the other

As a first step for developing ECA’s new wision 1n
science and technology, an Expert Group on Science
and Technology in Africa was formed and met on 9-
12 February 1998 (See hst of experts on page 1)

Members of the Expert Group agreed to form a
Network of Science and Technology Policy-Makers
and Policy-Making Institutions (ESTNET) with the
aim of fostering access to information and greatly
enhancing communication The network was officially
launched with the participants as 1ts imtial members
A Steering Committee was also constituted with
representative(s) from each subregion and from two
major subregional organizations Professor Refaat
Chaaboun1 (Northern Africa), Dr Samuel Muchena
(Southern Afnica ), Dr Beyene Kebede (Eastern Af-
nca), Dr David Mbah (Central Africa), Dr Banp
Opyelaran-Oyeyinka (Western Africa), Dr Ndiaga
Mbaye (CORAF), and Dr Ousmane Kane (ARCT)

[t has been felt that the achievement of the new
vision would be greatly faciitated f ECA could draw
on high-level expertise, mainly from Africa but
complemented by world-class experts from outside
the continent Eight experts have been selected to
form an Adwisory Board on Science and Technology,
which will meet once or twice a year to advise ECA m
matters related to S&T policies and management 1n

Afnca The board met on 18-19 May 1n Addis Ababa
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and looked 1nto prionty 1ssues, including 1dentifying
1ssues that were discussed at an Executive Dhalogue
of Ministers responsible for science and technology,
which took place on 18-19 June 1998 in Addis Ababa
The members of the advisory board are Professor
Daniel Adzer Bekoe, Dr Beyene Kebede, Professor
Refait Chaabouni, Dr Dawd Anthony Harcourt, Pro-
fessor Lydia Makhubu, Dr Akuro David Mbah, Dr
Ndiaga Mbaye, Dr Omo Ohiokpehar and Dr Banp
Opyelaran-Oyeyinka

3 ECA support for science and
technology

Until recently, ECA has provided support to Mem-
ber States m science and technology in the following
areas

assisting Member States 1n formulating and
implementing the regional, socioeconomic and
intersectoral aspects of S& T policies 1n Africa,

+ bringing the socioeconomic aspects of science and
technology to the forefront of policies,

¢ promoting a better articulahon of these policies
with the overall development policies of Member
States, including better links between sectors, going
beyond policies that stress high-level training and
public sector research only,

+ launching or supporting policy dialogue and
mitiatives 1n science and technology 1n Member
States for better S&T management,

+ inthhating and executing carefully designed and
cost-effective science and technology projects to
meet the challenges of technological change and
globalization, 1n partnership with the private
sector,

+ effectively promoting support policies for the
technological advancement of Member States and

¢+ participating 1n collaborative activities with UN
headquarters 1n New York, ECA-sponsored
inshitutions, other UN agencies, and other regional
and subregional organizations

Activities in these areas fall under three main cat-
egories




+ parliamentary services, usually in the form of
documentation, servicing of regular conferences,
speciahized working groups and meetings In 1999,
ECA will orgamize a meeting of the Committee
on Natural Resources and Science and Technology,

+ operational activibes, usually n the form of
advisory services through missions to Member
States, and group traimming workshops and seminars,

+ published matenals, wusually non-recurrent
publications In 1997, ECA completed a study, ‘A
Potential of Biotechnology for Food Security 1n
Afnca’ In 1998, 1t 1s conducting a study, ‘“The Role
and Potential of Indigenous Technology for the
Promotion of Sustainable Food Security and
Development’, and in 1999, 1t will carry out a study,
‘A Compendium of Science and Technology
Applications to Food Secunity and Sustainable
Development’
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¢+ the specific, selected commodity

¢ storage, processing and preservation
* nfrastructure and support services
* sustainability

* women and technology

4 Why 1s a Science and Technology
policy needed ?

ECA s making 1ts current efforts 1n science and
technology mainly in the following directions

+ define the new programme focus, \dentify FSSDD
activities and disseminate this information to a
diversified target audience

+ support the development of the African Regional
Science and Technology Strategy and other
regional and subregional activities, which will help

idenhify needs of the Member States and the

subregions

+ promote national and subregional programmes
falling within the new focus of FSSDD

¢+ facilitate information exchange on programmes
and relevant activities the use of
electronic databases and process information from
the databases, meetings, conferences, workshops
Compendia of best technological practices are
being developed These are success cases 1n Africa
and from other parts of the world with similar
resource endowments The information to include
in the database of achievements for a country will
be entered in the following categones

through

5  Why an emphasis on food security
and sustainable development ?

This policy brief puts emphasis on the problems
of food security and sustainable development because
they are indeed acute 1n Africa A precise picture of
food insecurity can be drawn from a variety of stans-
tics collected by a number of mstitubons hunger and
undernourishment (such as weight of babies and chil-
dren, calonc intake), food production, food aid, food
import (see box 1) Food production per capita has
been declining or stagnating 1n many areas of Alrca
during the last 30 years Food aid 1s delivered to more
than half of African countries (see box 2) In many
areas science and technology can prevent the situa-
tion from getting worse or can improve 1if, particu-
larly in the marginal, dry, semi-anid and semi-humd
lands of the Sahel region, the Horn of Africa, and
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the drylands of eastern and southern Africa

ECA s convinced that Member States must pay
greater attention to science and technology for sus-
tainable food security than they have done so far
Many countries have formulated strategies and
programmes and have taken action during the last 30
to 40 years to enhance the role and contribution of
science and technology in their development Some
important results are measurable, including agncul-
tural yield and capacity building But more needs to
be done—and be done on many more fronts—if Af-
nca 1s going to solve the very complex and acute prob-
lems related to food security and environmental
sustainability and significantly raise its quality and
standard of living

6 Dimensions of integrated management
of science and technology

Science and technology policies related to food se-
cunty and sustainable development have many dimen-
sions—international, regional, economic, cultural,
social,
infrastructural

political, organmizational, institutional,

International and regional dimensions for co-
operation and integration No country can expect
to develop or produce all the technology 1t needs for
progress Even the most scientifically and technolog:-
cally advanced countries cooperate with each other

and design strategies to tap into the vast world res-
ervoir of technological innovation and scientific ad-
vances They do this through a wide range of pol-
cies, mvolving brain-gain, alliances, partnerships,
twinning of institutions and technology transfer
Important for promoting technological exchange pro-
cesses are policies regarding intellectual property
rights Also 1mportant are trade policies related to
importing technologies critical for food production
and processing and for meeting competitive standards
for export As no Afncan country except the Repub-
lic of South Africa produces more than one-tenth of
one per cent of the world technology pool, 1t 1s obwi-
ous that cooperation must be a major element of any
S&T strategy This certamnly pertains in areas related
to food security and sustainable development

Economic and financial dimensions Most or all
economic polictes affect the economic environment
and the business climate 1n which technological in-
novation and transactions take place These policies
can be supportive or unsupportive of science and tech-
nology for socioeconomic development Unsupportive
policies implemented during the 1960s and 1970s are
partially responsible for the diminishing food pro-
duction per capita 1in a number of African countries
(see sechon below on policy-making capacity)

Cultural and social dimensions Science and tech-
nology policies should support technological change
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and transformation processes Phenomena connected
with such fundamental structures as thought pro-
cesses, language, values and belief systems can im-
pede or facilitate transformation processes and tech-
nological changes, as can attitudes towards nations,
the land, institutions of authonity and women As an
example, science and technology more and more
speaks 1n Enghish, and this has tremendous policy
implications for any non-English-speaking country
Most industrialized countries have programmes for
evolving an S&T culture for their population Chil-
dren start with science clubs, competitions, prizes, mass
media programmes, and so on Science and technol-
ogy pohcies should favour basic education for all, they
should face the challenges of assuring gender equal-
ity and upholding societal values Science and tech-
nology strategies also stand to gain from effechve
population policies that lead to smaller family size
and slower population growth Such policies should
result 1n an increase 1n available resources per capita,
which could be invested in basic science and technol-

ogy

Political dimensions Science and technology on
the one hand and democratization processes on the
other can be mutually supportive Political liberties
are supportive of science and technology and wvice
versa 1 his 1s presently exemplified by the reluctance
of many developing countries, including some n Af-
rica, to provide full Internet connectivity to their citi-
zens for fear of losing control over the flow of infor-
mation I[n addition, political will, commitment and
leadership are needed if science and technology are
to contribute effectively to development They are
needed becauvse, amongst other things, the budget that
African governments allocate for science and tech-
nology has been and still 1s often well below what
would be required to make a decisive impact on de-
velopment

Organizational, institutional and infrastructural
dimensions How governments should organize
themselves to promaote science and technology 1s an
important 1ssue [n Africa, as in the rest of the world,
governments have designed specific structures reflect-
ing their particular situation Some have formed full
mimistries for science and technology, others have
placed science and technology under other ministries
such as higher education, vocational training, envi-
ronment, industry, culture, still others have formed
commissions, councnls, centres, coordmatlng commit-
tees, and so on Each structure reflects to some extent

T 1

a particular concept of science and technology and a
particular concept of the role of government in sci-
ence and technology
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7 Past experiences, approaches and
emerging consensus

For most African countries, development efforts
in science and technology from the beginning of the
1960s until now have been made mainly 1n four di-
rections

Institutional capacity Building mstitutions for
policy-making, promotion and advocacy 1n science and
technology has been a major effort Most Afncan
countnies now have a central institution regarded as
the apex body or focal point for handling policy 1s-
sues 1 science and technology and for designing or
implementing a number of programmes, projects and

activines ECA has helped Member States to build

these institutional capacities over the years

Human capacity Bulding human capaaity, includ-
ing specifically managenal capacity in science and
technology, has also been a major effort by most Afni-
can governments at all levels Schools, technical col-
leges and universities have been opened, science and
technology curricula implemented and tens of thou-
sands of African sent abroad to acquire scientfic and
technical skills

Research capacity Capacities 1n research have
been strengthened considerably with the opening of
over one thousand research centres throughout the
continent, half of which are 1n northern Africa and
the Republic of South Africa These efforts have
brought forth many interesting and promising results,
particularly 1n food production

Policy-making capacity In the mid 1980s 1t be-
came evident that although previous efforts had been
essential, they were not sufficient for science and tech-
nology to make a real contribution to socioeconomic
development A new consensus emerged more effort
had to be made to put into place an enabling policy
environment for the widespread application of tech-
nology at all levels of economic achwvity, including 1n
agromndustry So major efforts were made and are shll
being made to formulate and implement a wide range
of economic pohcies that have an 1mpact on S&T per-
formance Much effort has been directed at correct-
ing and 1mproving the economic policy environment
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Following are examples of recent past policies that
were not supportive of science and technology for
food secunity but that have been largely corrected or
improved upon during the last 15 years

¢+ policies to maintain higher export agricultural
commodity prices than what the market was
dictating have encouraged overproduction, pushed
down pnices, displaced the location of production,
and 1n many instances, through the agency of
technology, triggered substitution These factors
contributed to the shrinking of market shares in a
thus depriving
African farmers of the foreign currency that was
needed for acquiring foreign technology

large number of commodities,

+ policies to keep down prices of agricultural goods
produced and consumed locally shrank farmers’
profit margins and led to underproduction and
underinvestment, including Investment n
agnicultural technology, thus jeading to low
agricultural productivity and creating substantial
food shortages

+ policies that withheld foreign currency from
farmers led to reduced capacity to acquire essential
produchive agricultural technology, policies that
artificially maintained high currency prices had the
adverse effect of favouring imports of consumer
goods and discouraging exports As a result, they
increased the difficulties in making the balance of
payments, which constrained the ymport of needed
technologies

+ policies of nationalizing agroindustnal enterprises
led to undue management interference by
politicians and lack of sound competition and
Incentives, 1n many cases they contributed to a
slowdown or stagnation of industries related to
the supply of technologies, agricultural inputs and
food processing

+ the absence or insufficiency of policies regarding
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the financing of science and technology for
agnicultural development and environmental
sustainability, from international investment to
nisk finance, from microfinance to fiscal incentives,
has led to a very low rate of investment 1n science
and technology for food secunty and sustainable
development

The emerging consensus 1s that without a good
enabling policy environment the application and uti-
lization of science and technology will be minimal
and will have hittle impact on development More and
more, technology 1s traded hke a commodity on the
world market, and strategies to acquire and assimi-
late technologies that are necessary to sahsfy basic
needs and compete worldwide are of paramount 1m-
portance Hence major efforts are being carried out to
improve the environment and chimate for science and
technology They must prosper to be able to contrib-
ute more decisively to development, particularly to
sustainable food security, which remains one of the
greatest challenges that African countries will be fac-
ing in the years ahead

Member States would like to see the S&T function
of ECA strengthened substantially and 1ts human
resources increased The S&T capaaty of ECA should
be enhanced, so that it can better serve 1ts Member
States Member States would also hke S&T achvities
to occupy a more central role and not be confined
solely to the areas of food secunty and sustainable
development




8 The way forward—policy framework
and prionties in science and technology

ECA will focus on a small number of areas for pro-
moting food security and sustainable development
through 1ts strategic intervention 1n science and tech-
nology It will assist Member States to focus more
directly on three crnitical transitions (see box 3) that
must be occur if Member States are to be food secure
in a sustainable way

Progess 1s ammed 1n at least four major areas

¢ 1mproving the context of policy environment by
promoting the spread of the best practices Most
African countries have made remarkable progress
lately 1n improving policies, but more must still be
done 1n certain areas, including land ownership and
regional trade

+ advancing and empowering women, who are part
of the solution for achieving food securnty, as they
are largely involved at every stage of produchion
and preparation of food, starting with breast
feeding This will be done by disseminating
information on selected burden- and time-reducing
technologies

s accelerating technological innovation in areas
where no technologies have been developed to suit
the particular technological needs of Africa,
improving the effechiveness of research activities
by coordinating imitiatives better and duplicating
efforts less often, by formulating strategic plans
with a sharper focus on what 1s precisely expected,
by building better links between researchers and
users and a greater partnership with the clients,
by depending less upon foreign financing and
becoming more involved 1n the private sector, and
by improving the conditions—both material and
financial—of the researchers Secondly, much
greater importance and support should be given
to 1nnovators involved throughout the food
production chain Technological change occurs as
much from the people working 1n this chain as from
researchers working 1n laboratories and research
stations

¢+ building capacity for the widespread utilization of
a wide range of proven technologies and

technological practices for making food available
in suffictent quahty and quantity to feed the
population

In this connechion, a large number of technolo-

gies should be used to a greater extent than 1s now
the case Achieving food security in the wider con-
text necessitates a greater use of technologies that
can be broadly grouped into nine categories

.
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technologies related to population, such as family
plannming techniques, to keep a balance between
population growth and the carrying capacity of
the earth

technologies related to land management,
including resource assessment, surveying, soil
analysis, remote sensing and GIS

technologies related to sustainable farming
prachices—choice of suitable crops, cropping
sequences, contour cultlvatlon, strip cropping,
terracing, controlled grazing

technologies related to agricultural inputs, such as
biotechnologies and chemical technologies (seeds,
fertlizers, vaccines, pesticides, fungicides, in-
vitro procedures)

technologies related to agricultural machinery and
lmplements

technologies related to food processing and
packaging and to food quality standards

technologies related to infrastructure, including
drainage and irngation technologies, transport
technologies, storage technologies

technologies related to the provision of services,
such as microcredit, extension, weather forecast and
market data

technologies that are environmentally friendly,
such as for solar cookers and dryers, water
punfication, biogas digesters, land rehabilitation,
recychng, resource substitution, combating
desertification, controlling deforestation and soil
erosion, technologies that minimize the use of non-
renewable resources, technologies compatible with
the sustainable use of natural resources






