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Abstract

In this article, indigenous knowledge is defined to be holistic of all forms of knowledge emanating from an
indigenous community. The critical relevance of local science and technology information (STI) databases
in the development and sustainability of Africa’s indigenous knowledge is discussed. It is advocated that
local African STI databases should be considered required development infrastructures because they will
provide information resources that are more adequate for national planning and management than their
international counterpart. Furthermore, the various stakeholders and their role-play are identified and the
policy environment of STI databases in Africa examined. Constraints notwithstanding, local databases for
African STI resources are envisaged to enhance global distribution and sharing of Africa’s indigenous
knowledge.
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1. Introduction

The information revolution is fast unfolding, with the consequence that human societies are fast becoming
knowledge intensive [1]. The emerging knowledge societies must, as much as possible include indigenous
knowledges of all human communities as major components. Otherwise, the expected globalised world will be
less colourful than the present, because the new world would have omitted the rich indigenous knowledge
resources of most of those communities, which have had the least competitive advantages in the present scheme
of things. In the knowledge society, individuals are expected to have more freedom and greater possibilities for
self-realization and wider spectrum of choices to make among alternatives, while respecting beliefs and ethics,
just as each problem will have multidimensional solutions. The knowledge societies will encourage openness and
dialogue and appreciate wisdom, communication and cooperation.

Everyone has the right to freedom of opinion and expression; this right includes freedom to hold opinions without

interference and to seek, receive and impart information and ideas through any media regardless of frontiers [2].

As a result, every effort should be made, particularly by those communities that are currently at the margin of
global information chain, to identify, understand, digitize and mainstream their indigenous knowledge systems to
enable them to be universally accessible and to increase the options available for problem solving. The
observation of the International Development Strategy for the Fourth United Nations Development Decade is
succinct when it states that;

... the reactivation of development in the decade of the 1990s on a sustained basis will be linked to the ability of the
developing countries to participate in the rapid advances in science and technology that have characterized the global
economy in recent years and will continue to do so in the future” [3].

The World Bank has also added that in the emerging global knowledge economy a country’s ability to build and
mobilize knowledge capital is equally essential for sustainable development as the availability of physical and
financial capital [4]. Also, participation of developing countries in advances in science and technology that will
be relevant to the anticipated ‘global character’ of the globalised world will include indigenous and non-modern
ways through which various peoples of the world have survived, and surmounted their social and economic and
political challenges. In this paper, we reconceptualise indigenous knowledge system and discuss the critical
relevance of local science and technology information (STI) databases in the development and sustainability of
sub-Saharan Africa’s indigenous knowledges. Role-play of various stakeholders as well as the possible
constraints that may face the development of STI databases in Africa are examined.

2. Reconceptualising Indigenous Knowledge

There are many ways of conceptualising knowledge. We align with Schumpeter [5] who perceived knowledge as
new combinations of existing means of production. Weitzman [6] broadened this perspective by introducing
‘germinal ideas’ in which knowledge is the capability of an individual or region, whether codifiable or not. The
popular perspective about indigenous knowledge has been on that uncodified knowledge that is generally often
considered not compatible with modern scientific methods, and are therefore not yet incorporated into modern
science. Popular perspective in this regard is captured by Warren’s [7] definition:



Indigenous knowledge (IK) is the local knowledge — knowledge that is unique to a given culture or society. IK
contrasts with the international knowledge system generated by universities, research institutions and private firms. It
is the basis for local-level decision making in agriculture, health care, food preparation, education, natural-resource
management, and a host of other activities in rural communities [7].

In this definition, Warren contrasted local knowledge, which he considered the basis for local-level decision
making with international knowledge - produced by the universities, research institutions and private firms.
Increasingly however, universities, research institutions and private firms are harnessing local knowledge
systems and resources. A typical example is the activities in traditional medicine at the Obafemi Awolowo
University in Nigeria, which although retains its local content and methodology operates alongside its modern
knowledge system counterpart in the same institution [8]. There is also an observation of increasing
transformation of many traditional activities, such as processing and packaging of some health care and food
products, into small-scale firms, with their products retaining local content while gaining significant international
standard. Arunachallam [9] has also examined the activities of multinational pharmaceutical companies, which
send out scouts to Amazonia and the jungles of Africa in search of plants that have been used in traditional
pharmacopoeia and to learn about their use from indigenous medical practitioners. Interestingly;

[TThey take back tonnage quantities of these plants — roots, barks, nuts and whatever else is useful — and convert them
into powerful drugs using the methods of modern science — computer heuristics, combinatorial chemistry, rational
drug design based on pharmacophore model generation, computer-aided compound selection and state of the art
analytical tools [9].

This indicates that even advanced countries — the centre of modern mainstream science and technology are also
doing well in deriving benefit from non-Western systems of knowledge. Hence we see what could be considered
integrability of indigenous knowledge systems with the highly developed modern knowledge systems. There is
therefore a need to refine the understanding of indigenous knowledge holistically to include all forms of
knowledge, whether conforming to modern scientific ethos or not, but which have constituted the evidence of the
knowledge enterprise of a people. We should view indigenous knowledge as a subset of the knowledge space that
represents the capability of an individual or region. In this regard, it may be irrelevant whether such knowledge
is codified or not. In this regard, indigenous knowledge should include undeveloped and uncodified indigenous
knowledge practices, modern knowledge developed using indigenous methodologies, and indigenous knowledge
developed using modern methodologies as well as modern knowledge developed using modern methodologies.
Apart from aspects of the last category, the first three categories of African knowledge are generally lost in the
inventory of global knowledge stock, even though such knowledge exists and have been found useful in solving
problems in the human society. The United Nations Development Programme (UNDP) and Third World
Network of Scientific Organizations (TWNSQO) have listed details of examples of successful initiatives in science
and technology in the South [10] and they capture mainly initiatives that fall into the first three categories of
indigenous knowledge system we have enumerated above. This holistic perspective of indigenous knowledge
will accelerate the development of local knowledge systems and give us the privilege of the true picture of the
structure and content of the intellectual labour of indigenous *scholarship’.

An aspect of African indigenous knowledge systems where this new focus is very crucial is science and
technology - much of which belong to the first three categories we have mentioned above, and which have
suffered exclusion from the global STI knowledge base because such knowledge is believed not to meet the
standards of modern science. These categories of knowledge have recently attracted the admiration of the United



Nations Environmental Programme (UNEP) [11], which is focusing on Africa in its project titled “Capacity
building through partnership and information and communication technology for using indigenous knowledge for
nature conservation in Africa”. This multi-year project (2004-2006) has as its major goal to;

Strengthen the capacities of communities, with a focus on Africa, to harness and promote indigenous knowledge by
integrating tradition and science through information and communication technology to mitigate environmental
degradation and impacts of hydrological hazards on the natural environment [11].

The specific objectives of this project are: to promote the value and application of indigenous knowledge,
through information and communication technology for the management of land, water and biodiversity
resources and for coping with impacts of floods and droughts in Africa; to encourage local and south-to-south
dialogue and transfer of technology; to promote and share indigenous methodologies; and increase awareness and
participation among and by local communities in nature conservation [11].

The perspective of indigenous knowledge which we have expressed in this paper reinforces the growing
awareness the information produced by a community will be unique and specific as well as being most
appropriate to the science and technology needs of that communities. Such knowledge also provides some
leverage to the problem of planning with incomplete and inadequate information. This awareness supersedes the
original opinion that since science is a universal culture, information could be retrieved from any of the databases
created in the developed countries and then applied to solve problems in any part of world. This option has
probably been adopted by most developing countries because the developing countries would want to, among
others, try to short-circuit the cost of creating the capacity for collecting, organising and disseminating
information. There is an indication in the works of Arvanitis et al [12] that even when such information could be
assessed and retrieved, the information would still require to be modified in order to suit local needs. Such
information would have emerged from peculiar sources in the environment, and are believed to meet certain
quality criteria with the consequent exclusion of those sources that do not emanate from among the people. While
the question of inadequacy of information from such databases is now old in the developed countries, for which
reason they have created all forms of databases for their science and technology information needs, there is no
strong self-evident proof that sub-Saharan African countries have any such conviction at all. In view of the above
observation, this paper addresses the essence of science and technology information databases in Africa, arguing
that their non-existence will continue to hamper development efforts, limit alternatives to the development
question as well as obstruct African participation in the ongoing globalisation process.

Teferra [13] put it succinctly; “As long as the third world and Africa remain dependent on the industrialised
world for knowledge and information, they will continue to follow the pattern of development set there”. Teferra
observed further that whatever advances have been made on earth in science and technology today largely
exclude Africa’s and much of the third world’s input, whereas there exist knowledge resources from these parts
of the world that could be useful in solving human problems. For sub-Saharan African countries to make input
into the world knowledge base would require a deliberate effort in the creation of institutional, national and
regional science and technology structures such as databases, which would provide current and historical, as well
as specific and environment-sensitive information that uniquely address local problems. Although we have
defined indigenous knowledge broadly, we recognize that indigenous knowledge that are not yet formalized in
the modern sense may be difficult to codify in such a manner that they become components of a modern database
system — for which reason, much of our description here fits mainly codifiable indigenous knowledge. A knotty
question though, an aspect of the expected result of the UNEP project [11] is the development of methods for the



codification of those indigenous knowledge resources which do not conform to modern knowledge systems. We
may have to optimistically wait for the result of that noble experiment before incorporating indigenous
knowledges into modern databases, or constructing different databases for indigenous knowledge STI.

3. Evolution and Role of Science and Technology Information Databases

Science and technology information (STI) describe all information that are developed from research undertakings
in all science and technology fields. Often, the immediate outputs are articles published in sources, and patent
applications. Herein then lies the difficulty in codifying some categories of indigenous knowledges, much of
which is usually unstructured and unformalised in the modern sense. With respect to codifiable indigenous
knowledge, we can safely regard the bibliography of Eales and Coles, as the starting point of modern scientific
databases [14]. A much-related development is the STI database developed by the Institute of Electrical
Engineers in the United States in the beginning of the twentieth century, which, according to Garfield [15], was
abandoned in 1922. Egghe and Rousseau [14] have highlighted some other efforts in this regard, although these
efforts seem to have focused only on publications. However, Eugene Garfield and the Institute for Scientific
Information (ISI) could be credited with initiating the first ICT-based ‘scientific’ databases in 1963, namely the
Science Citation Index (SCI), Social Science Citation Index (SSCI), and the Arts and Humanities Citation Index
(AHCI). A peculiar characteristic of ISI databases is that they include use data or citation. In 1966, the National
Library of Medicine (NLM) initiated Medline, a bibliographic database, which, like ISI project, is also a huge
success today. Although there exist several scientific databases, which cover multidisciplinary and disciplinary
interests, Weinstock [16] has shown that, except ISI, all other initiatives do not include data on use of published
materials (or citation).

We can briefly identify four major classes of scientific databases. Probably the most prominent is the institutional
database initiatives such as the repositories of research institutes, universities and related institutions. These serve
mainly the purpose of controlling the publication activities of university scholars in order to ease access to
publications and provide a facility for research evaluation. Then the national databases, like Medline, which is a
centrally coordinated facility for organizing scientific publications in various institutions in the country on the
basis of whose content, national science and technology capabilities can be accessed. In the more recent time,
regional databases such as SciElo (a Latin American database) have started to emerge, which is a pool of various
national databases in the various countries in the region. Finally, the nongovernmental organizations and
international agencies such as World Health Organisation (WHQO) maintain significant interest in databases.
WHO has health and biomedical databases such as HINARI; Food and Agricultural Organisation (FAO)
maintains AGORA and CAB, among others. A cursory observation suggests, however, that institutional and
national databases seem to be more common. African STI are mainly indexed by the international databases,
which do not cover completely African and other regions’ research outputs in addition to the more sympathetic
databases of the international agencies and non-governmental organizations. However, in some African countries
such as Kenya and South Africa, there exists evidence of science and technology policies, which recognize the
role of science and technology information. Kenya has National Council for Science Technology with a clear
goal of harnessing scientific and technological information for national development, using it to identify
opportunities for development, and the efficient allocation of labour and capital [17]. However, a more in-depth



examination is required to understand the nature and extent of fulfillment of the mandate. In Nigeria, the
perception of information for planning is dominated by the provisions of the Statistics Act of 1958, which
provided for a national information management system leading to the creation of the Federal Office of Statistics
(FOS) with a mandate to provide the statistics of the Federal Republic of Nigeria [18]. Added to this, the
National Databank was established in 1986 to provide a solution to the problem of lack of adequate statistical
data for decision-making. The databank was, however, focused on the provision of socioeconomic data. Based on
the understanding of its mandate, the activities of the National Universities Commission (NUC) in Nigeria relate
mainly to aspects of use of ICT in higher institutions [19]. At the regional level, WHO experimented on an Africa
regional database in Medicine, namely African Index Medicus (AIM) in 1990. This project failed to survive
beyond 1993 on account of lack of commitment by African countries [20].

Although these references show that the relevance of science and technology information for national
development is not altogether unknown, but they and probably other relatively unpopular initiatives in many
other countries, do not seem to be accompanied by requisite policy, human and financial resource backing to
convince one of this understanding. Generally, institutional databases are not well developed in Africa, and
national databases do not seem to exist in many countries; regional databases are also non-existent. In Asia, some
countries have demonstrated the understanding that databases for science and technology information are crucial
national infrastructures and have accompanied this realisation by mobilization of resources. In an effort to
consolidate the development of their national economy, China initiated the China National Knowledge
Infrastructure (CHNKI), whose general goal was to digitize information production, expand diffusion and
distribution of information, and provide a social environment for national knowledge innovation and
development. In 1999-2003, CHNKI started building a large-scale databank which houses information from its
more than 5000 journals and other sources. Similar projects have reached their advanced use stages in South
Korea, Malaysia and Japan [21].

Science and technology databases play crucial roles in educational development planning and research
evaluation. They tell us what scientists in the country have done (or not done) with the resources invested in
salaries, research and other grants, physical infrastructures such as libraries and laboratories, etc, upon which
basis educational budgets could be properly planned. Databases tell us about the strengths and weaknesses of our
research base and focus, unveiling areas that need redress as well as the areas that are over-emphasised. There is
a growing realization that the ability to judge a nation’s scientific standing is vital for the governments,
businesses and trusts that must decide scientific priorities and funding. Governments also need an indication of
disciplinary and field strengths and weaknesses in order to determine whether priority areas are being addressed.
In the developing countries where educational budgets are below the average expectation of 4% of national GDP,
and scientists source for funds from various agencies and organizations in order to carry out research, the
relevance of databases cannot be overemphasized. Also, in the recent years, complex quantitative models of
science have been developed to understand the evolution and other characteristics of science, scientists and
disciplines in various communities, and much of these models depend on the content of databases [22].
Furthermore, scientific activities are increasingly being recognized as deserving more historical deference.



such failure to realize that countless developments and refinements, large and small, play a part in achieving an
expected result. To advance scientific knowledge is a complex and interconnected undertaking that objective
evaluation of the returns on it is tremendously difficult. In Africa, these difficulties could be explained, and
probably complicated by the poor priority accorded scientific databases. It is observed that, constrained by
economic, political and other factors, most national databases pay more attention to their national resources, and
then selectively include some other sources based on certain quality criteria. There are some emerging theoretical
developments such as “Holy Trinity” and the “Triple Helix” theses that provide some form support for this
observation.

4. The “Holy Trinity” and “Triple Helix” Perspectives

In his book in 1997 entitled The Regional World, Michael Storper argued that technology, organization, and
territory could be considered as a ‘holy trinity’ for regional development [24]. According to Storper, this trinity
should not be studied as an aggregate of the composing elements, but in terms of the relations between and
among these elements. Storper formulated as follows:

Technology involves not just the tension between scale and variety, but that between the codifiability or non-
codifiability of knowledge; its substantive domain is learning and becoming, not just diffusion and deployment.
Organizations are knit together, their boundaries defined and changed, and their relations to each other accomplished
not simply as input-output relations or linkages, but as untraded interdependencies subject to a high degree of
reflexivity. Territorial economies are not only created, in a globalizing world economy, by proximity in input-output
relations, but more so by proximity in the untraded or relational dimensions of organizations and technologies. Their
principal assets—because scarce and slow to create and imitate—are no longer material, but relational [24].

In Leydesdorff’s explanation [25], the “holy trinity’ is to be understood not only as elements in a network, but
also as the result of the dynamics of these networks shaping new regions. These regions emerge as densities of
relations that can be developed into a competitive advantage, when and where they materialize by being coupled
to the ground in regions.

Although Storper’s thesis was not focused on S&T databases specifically, the thesis conforms to the observed
structure of national database activities in the world. It appears that the pattern of scientific indexing follows the
path of “holy trinity” in which a region or country gives priority to the outputs of its scientists based on
technology, organization, and territory consciousness. That is, a country or region somehow recognizes that its
technology or its level of technology diffusion; its organizations and its territorial identity are intertwined. Hence,
the scientific output of a country or region, irrespective of its quality and standards, are considered and accepted
by scientists in that country as indicators of the level of development of researchers, research and science in the
research institutions, and by implications, ‘qualifies’ the scientific and technological capacity of that “territory’.
Countries that would want to posture their local research activities appropriately therefore develop their own
databases as well as own criteria to select articles that should be indexed in those databases. Presently, most
African countries, as we have earlier pointed out do not have national databases; the evidence of their scientific
and technological activities which known to the science and technology world is that which meet the criteria set
by the countries of the host international databases. By implication, the specific locale-specific factors, which



ought to define uniquely the character of science and technology in a community, might also constitute the basis
for excluding their research outputs from world science.

In their Triple Helix theory, Etzkowitz and Leydesdorff [26] have shown that the structure of innovation in the
knowledge-based society can be visualized from the perspective of university, industry and government tripartite
configuration. The university represents the scientific discoveries and all research activities that are expected to
emanate from the academe. These discoveries are applied and developed independently by the industry under the
control of the government. Today we find the roles of the university, industry and government intertwined in an
inseparable manner, and these are expected to foster innovation, production and creation of wealth. According to
Etzkowitz and Leydesdorff, the evolutionary interpretation of the Triple Helix model assumes that within specific
local contexts, the university, government and industry are learning to encourage economic growth through the
development of generative relationships, ... a loosely coupled reciprocal relations and joint undertakings that
persist over time and induce changes in the way agents come to conceive their environment and how to act in it.”
What is the implication of these theories for STI databases? Scientific literature, for instance, has been largely
accepted as a definitive evidence of what the university as an archetype of research and innovation institutions, is
doing with the financial and other investments of both government and non-government agencies based on the
social, economic, political and cultural factors. The nature and extent of research activities will be influenced by
these realities. For instance, categorizing biomedical research in Nigeria listed in Medline according to their
thematic areas shows those publications as well as the journals and other sources emanating from Nigeria during
the period 1967-2002 were mainly multidisciplinary and broad scope in nature. Highly specialised areas such as
fission; fusion and problem oriented are relatively absent [27]. How does this relate to the character of science
and how will it affect the structure of databases in Africa? Palmer [28] has shown that there are usually more
multidisciplinary journals than the other categories. Moreover, since science thrives on publishing, scientists will
have the compulsion of using the sources that are most available to them. Moreover, the concentration of
publications on multidisciplinary areas could be indicative of low level of specialization of both the scientists and
their institutions in the country. In a sense, and with respect to the subject under discussion, both the ‘Triple
Helix” and the *Holy Trinity” theses teach one lesson, namely a reliable understanding of the research activities
that go on in any community can only be rationally based on the database of the host community. It is only in this
way that the relationship among technology, territory and organization can be understood. It is only in this way
that appropriate interrelationship among university; industry and government can be described. Any cross-
country evaluation should be defined on the ground that we want to know how a certain community’s’ scientific
activity is reflected in the database of another country; and not necessarily as a basis for providing an objective
evaluation of science in that country.

The pattern of STI database coverage globally seems to follow the observation that national databases focus on
their local sources, and then apply some criteria to sieve out materials from other communities. This pattern
supports the expectation that countries that have national databases will then probably rate higher in international
reckoning. The corollary is also true. Those countries that do not have national databases will suffer the
subjection of their national sources to quality and other standards criteria set by host countries of international
databases. We posit that whatever are the conditions of science in any country; it is sufficient to consider the
scientific outputs emanating from that country as an evidence of the country’s science. Even when the question of
quality is considered, whatever factors constitute shortcomings of publications from developing countries can
become indices for monitoring the development of science. For instance, if journals are considered irregular, as it
actually is in many developing countries, a crucial question that could guide action in improving science could be



‘how irregular are the publications’? This strategy will help Africa monitor its science development- whether
modern or indigenous.

Hence, an emerging trend is that databases are biased towards national challenges and give adequate coverage of
the research outputs of their host countries, and then, selectively includes sources from other countries. Usually,
policies upon which the databases are developed would often favour institutional or national interest [27]. The
inclusion of data from other countries/institutions often turns out, as expected, to be incomplete of science in
those countries/institutions. The emergence of national focus is, however, rational because the cost of
constructing and maintaining databases can be very huge in view of the large volume of information that could be



5. Structure and Control of the STI Databases

Scientific information may be considered to be a national resource, useful in its own right like any other national
resource, material or intellectual, provided it is wisely planned and exploited. Once this position is accepted, it
follows that the development of this national resource is a national responsibility, although not necessarily the
exclusive responsibility of the central government. In a democracy, we is recognize government intervention in
creating the policy frameworks for STI databases, while the activities and management of the ST databases will
devolve on many individuals and bodies; the scientists themselves and other producers of STI, government
departments, universities, research organisations and professional societies, all should play their parts in
organizing existing information in the country and in initiating the services.

At any rate, the government should be the prime mover in any efforts to creating databases for STI — a role that
has been described as government intervention. The strategy of government intervention in STI in Africa can be
supported by the structure of the scientific community that emerged in Africa during the 1970s in which science
was seen as a public good; the main fund provider is the state; the researchers (and their scientific communities)
have a nationalist ethos; research scientists are employed as civil servants. In the recent years, these
circumstances and others such as the intrusion of the government into university administration, increasingly low
educational budgets, flight of intellectuals from Africa, among others have weakened the science base of many
African countries. The very strong influence of the government on research institutions has reinforced the
dismantling and disempowerment of other than government roles in directly managing scientific information.
This fact could be illustrated by the question of state security and national economy.

5.1. The question of state security and national autonomy

When information is organized in a databases, a crucial attribute of information namely its ability to destroy or
build, becomes boosted. Even without the database, most governments are concerned about who should do
research, what kinds of research should be done and where the research should be carried out, among others. This
is why ethical clearance is very crucial in research endeavours in many communities, and most countries enforce
its observance. The question of security is also highlighted by the fact that lack of critical information could
make a country very vulnerable to social, economic and political malaise [30]. On the basis of these two
perspectives, government has a critical role in facilitating the creation of S&T databases.

The points have been illustrated by the structure of the successful database initiatives in South Korea and China
in the recent 1990s. According to Yanli [21], the government is the most significant promoter of databases in
South Korea. The government does this in order to ensure the promotion of commercial utilization of public
information. Yanli further observes that in 1998, the South Korean Ministry of Information and Communication
in collaboration with the South Korean Database Promotion Centre and the private sector initiated a project and
established the public information resources list service (PIRLS). This list has operated so well as a commercial
venture, promoting value-added public information and making and extending the market for the databases
services. In China, the experience is even more illustrative of the central role of government; the need of
indigenous information in national development led to the initiation CNKI, a national database, whose challenge
was to ensure exchange of information among those who need it. Governments of African countries can learn a
great deal from these initiatives. There may not be need for the establishment new institutions for the purpose of



human resource development; existing institutional infrastructures could be harnessed for an initial start. For
instance, at the regional level, the Consortium of African Schools of Information Science (CASIS), which
consists of institutions that train information professionals, could be used as a strategy for developing databases
human resources.

6. Strategies and Role-plays in Developing S&T Databases

Science and technology information is produced at various institutions in a country, namely the research and
higher educational development institutions, in addition to the government and the private sector. What most
African countries require is a similar arrangement that recognizes science and technology information as a very
crucial national resource, relevant for national development. STI databases should be considered as required
infrastructure, and should be created wherever STI is produced in any country — the universities, the research
institutes and the private sector.

As a first step, the need for S&T databases should be put before relevant government agencies, such as the
ministries of science and technology, education or their equivalents, which have sufficient prestige to bring about
some effective action. A legislative backup that recognizes the role of the databases, and attaches benefits to
those who comply and deficits to those who do not, will contribute in promoting the development of the
infrastructure. The modality for planning and developing such infrastructure, standards and quality of the content,
human resources and related factors, have to be clearly specified so that there is a uniformity. This uniformity
will enhance interconnectivity, which becomes most useful when the region or country wishes to develop
national or regional databases. According to Yanli et. al. [21],

...the government of South Korea provides various forms of educational opportunities to database and encourages
database professional database firms, universities and educational institutes to foster technical experts who have
knowledge and skills in designing, developing, practitioners managing and searching databases [21].

The planning and coordination of scientific databases could be frustrated if most co-operation was initiated by
librarians and information workers who themselves have very limited powers to put plans into action. High-level
support plans are, therefore, extremely important. It is equally important, however, that the co-operation of the
librarians and other professional workers in information services be secured as early as possible, since the smooth
working of database processes depends largely on them. One of the first responsibilities will be the setting up of a
central scientific and technical library where they do not exist, the strengthening of existing facilities, in addition
to a national scientific and technical information service, either as an independent entity or attached to some
existing institution.

The scientific societies have varied responsibilities. They include, organising or assisting abstracting services,
encouraging the filling of gaps in the coverage of subjects, defining their exact needs as far as information
services are concerned, and educating their members to become hard information-minded. Until recently few
practicing scientists gave precise thought to hard information matters, and not all of them yet realize that a good
deal of thought and planning have already been applied to these problems by documentalists and other
specialists. The scientific societies have an educational function in this respect. Societies similar to Aslib in
Britain, the Special Libraries Association and American Documentation Institute in America, the International
Federation of Documentation and the national documentation institutes on the continent have a role to play that is



complementary to that of the purely scientific and technical or the purely professional librarians’ associations,
since they include many different kinds of workers in the information field and can weld together varying types
of experience to promote databases and also to promote understanding of the needs and possibilities.

Universities, in spite of overcrowded curricula, should rise to the task of giving their science and engineering
students some basic knowledge of the characteristics of publications in their own field. Many graduates in Africa
face their professional careers with only a textbook background as far as their “literature” is concerned.
Universities and technical colleges which have departments or schools of librarianship should make sure that all
teaching provided do not concentrate only on the training of staff for public and university libraries, but the
institutions should pay particular attention to scientific information techniques. Research institutions should be at
the vanguard of the creation of STI databases as a means of showcasing their contributions to the solution of
problems in the society. In most countries in Africa, research institutions do not have institutional databases
where the outputs of their scientists are deposited.

Research in scientific databases and information problems now needs to be encouraged by bursaries and grants
from the bodies that give money for scientific research or by industrial firms who are particularly interested in
certain types of information at the regional, national and other lower levels. Sub-Saharan African countries,
except South Africa and Africa based funding agencies should follow the example of the National Science
Foundation (NSF) in USA, IDRC in Canada, Ford Foundation and other bodies in other countries in funding
research in information. The right attitude of scientists towards science and technology databases could play a
crucial role in stimulating the development of scientific databases. There, however, exist certain factors that
could inhibit the compliance of scientists to submit their publications to national databases. For instance, the
structure of literatures and their application in science evaluation is not well known to scientists in most
developing countries’ higher educational institutions. Scientists therefore engage in scientific activities without
any consciousness about the possible impact of their science on the society.

7. Anticipated Challenges

7.1. Funding

Where will the fund for the development of the databases come from? Funds for one-time development of the
databases should come from the national budgets through the Ministry or Department, which supervises the
databases. Although the primary purpose of databases is not financial profit, databases often yield financial
benefits sometimes after some relatively long period of time. When the government has stepped in with its initial
funding support, financial support from multiple sources should be solicited from professionals, entrepreneurs,
distributors as well as large and backbone enterprises. International funding agencies as well as institutions in the
developed countries could also be depended upon to support pockets of activities such as human resources
development, infrastructure, among others required in the development of the databases.



7.2. Infrastructure

Infrastructure should be viewed from the perspective of a collection of heterogeneous technologies, components,
protocols and applications to support different and varying application areas and use over time across large
geographical distances. Technology infrastructure, which often refers to computers and communication devices
and digital infrastructure, in addition to content available from digital sources, would require to be given serious
consideration. The issue of infrastructure should include human resource skills needed to use technologies; and
finally, we need to examine the social resources such as social structures, social problems, social organisation
and social relations as infrastructural facilities as well as legal infrastructure.

7.3. Human resources and capacity building

A major setback in information systems and database development and management in Africa is lack of
adequately trained manpower. The problem of weak human resource capacity generally is reported in a number
of publications. Ideally, human resources development and capacity building should not be limited to basic skills
only but also to technical, planning, policy analysis and formulation, and management of ICT. It should also be a
continuous process whereby people and organizations develop their abilities individually and collectively, deal
with problems and formulate and achieve objectives. Training of database professionals and experts,
commercialisation and marketing of products, database quality and standardization, coordination and
cooperation, indexing and analysis, computer programming and related activities should be undertaken. Tiamiyu
and Aiyepeku [31] have expatiated on this problem.

Apart from the unavailability of information professionals in Africa, there is also an observed wide unfavourable
differential in the remuneration of information workers across the economic sectors and across national and
regional boundaries [31]. This problem is related to the question of poor mainstreaming of information work and
workers in most parts of the continent where information worker is still on the fringe. Information work is
relatively unpopular in many African countries — from the soft information to the hard-core information
activities, there seems to be little priority accorded the information worker.

7.4. Sustainability

Sustainable STI databases can be simply defined as the one that meets the scientific and technological
information needs of the country over time. However, sustainability of the database is a complex process as it
involves the capability (skills and knowledge) of humans to collect, analyse, use and disseminate information as
well as to deal with risks threatening the database project. Sustainability of ICT projects would require the ability
to identify impacts and manage risks threatening the long-term viability of the system. The failure rate of ICT
projects in least industrialized countries is 75 per cent higher than in developed countries mainly due to the lack
of appropriate skills and knowledge to identify and deal with the risks associated with ICT on a long-term basis.
The development of knowledge and skills requires learning and training to use and support the sustainability of
ICT projects.



7.5. Low level of information awareness and consciousness

Another major obstacle would relate to the low level of awareness of information at the individual, community
and national levels of the society in Africa. At the policy-making levels, this observation is very striking. In his
nationwide survey in 1982, Aiyepeku [32] showed that public policy makers at the federal level in Nigeria did
not have as high a level of information consciousness as they might. This factor will affect scientific database
systems to the extent that awareness of the utility of information should be influence actions of the policy makers
towards organization and processing of information. Since, policy makers decide priorities, the low level of
consciousness will therefore continue to downgrade the role of information in national development.

7.6. Low priority for information education

African countries have very low priority for education for information. According to Tiamiyu and Aiyepeku [31],
investment for information education in Africa is characterised by absence of programmes to train trainers, lack
of development of institutional capacity for training of trainers, and lack of funds for technical exchange
programmes. As a result, there are no sufficient and appropriately trained information workers at all levels who
could design, implement and evaluate electronic databases towards meeting Africa’s growth and development
needs. This low priority is manifested by the observation that although African leaders have consistently shown
that they understand the implications of science and technology information in the development process in
various declarations of Organisation of African Unity (OAU) now African Union (AU) related to this issue, there
is no demonstrated will by any of the member states to comply with those declarations.

7.7. Institutional and management frameworks

There are problems of non-existence, and in some cases, non-operational management and institutional
frameworks for the control of scientific and technological literature at country levels. Where they exist, these
frameworks were either designed when ICT were at their earliest development stages, or addressed the relevance
of information organization generally without any reference to databases as we know them today. The
frameworks were therefore not ‘ICT- compliant’, or were not accompanied by appropriate capacity development
and deployment. In Nigeria, for instance, the National University Commission (NUC) has prescribed a
networking of the universities for the purpose of sharing primary literature among themselves [19]. Similar
initiatives exist in many other African countries, but there seems to exist a dissonance in the perceived role of
ICT, and how they can be incorporated into the traditional ways of controlling scientific information.

7.8. Lack of national information policies

Effective STI database for Africa should build upon a virile information policy, an instrument that is presently
absent in many African countries. Alabi [33] has made a case for the need for an information policy in Africa
within which information technology and other related policies should obtain. Rather there exist information
technology policies, which specify how information technology would be used for the development of the
country. The absence of an information policy would impinge upon the full utilization of information technology



policy, irrespective of how well defined. There exist initiatives both at the continental and intercontinental levels,
which should have compelled Nigeria and other African countries to take steps in developing and implementing
national policies on information. The UNESCO National Information Policy Handbook was intended for use as a
prifaical tool for policy level officials of Member States to help them better understand and cope with the
enormous risks and opportunities being presented by the rapidly escalating, closely related ideas of the
Information Superhighway, Cyberspace, and the Information Society [34]. Horton further observes, regarding the
developing countries generally:

Developing countries, especially, have a criaical stake in how successfully they cope with the trade, environmental,
energy, health, agricultural, industrial, population and other challenges tifing them as they enter the Information Age.
Putting in place national information laws and policies, including sector specific information policies, are a key
building block needed to meet those challenges. Even where such policies may already exist, they are oftentimes not
effectively linked to sustainable development, computer age industrialization objectives or the brand new electronic
marketing risks and opportunities of the Cyberspace era that never existed in Agriculture and Industrial era based
economies of by-gone time [34].

As a consequence, the promises and the impacts of the key technological tools and vehicles of our much-heralded
Information Society - the telecommunications networks, the information systems and software, the library and
information services (both physical and virtual) and the information strategies on desired long-term and short-
term poliaical, economic and societal reforms, are unclearin many African countries. Indeed, oftentimes the very
indicators that are used to measure the impacts and consequences of using such technologies and tools are
lacking entirely, are poorly defined and understood, or are inefficiently or inappropriately utilized.

7.9. Markets tor African STI

An aspect of STI databases in Africa that would require strong policy action is related to market tor the products.
Who will buy the products of the databases? Of what international value is African indigenous knowledge? How
much can they sell? Can the databases return the cost of their establishment? These and other are questions must
border the mind of policy makers in view of the expected huge cost of building these databases. African
indigenous knowledge will definitely sell in the international market so long as there is no final solution to
human problems in the world. However, the question of value and cost might suffer the same international
poliaical mistortune as other products such as coffee, petroleum, groundnut etc whose prices are fixed in the
international markets. Although information is globally considered to be a resource that has great value now, its
competiaiveness has not yet attracted the international regulatory agencies activiaies, paraicularly in the area of
cost fixing, as have cash crops.

7.10. Codifiability of indigenous knowledge

Much of the indigenous knowledge of African people is still tacit and not formalised or codified. Codified
knowledge is knowledge that can be converted into symbols tor easy transmission, replication and storage, and
often forms a basis tor classification. However, there are evidences of projects aimed at standardising this type of
knowledge [11]. We can also infer from Arunachallam’s report [9] that, with increased experimentation with
modern science technology, there will be breakthroughs in the standardisation indigenous knowledge.



Arunachallam’s report also shows that indigenous knowledge can be integrated with existing modern science and
technology process.

8. STI Databases in Africa and Sustainable Development: Some Conclusions

We have shown in this article that sub-Saharan African countries need to develop science and technology
information databases in order to provide more adequate information resources for their development activities
than the international databases presently do. A crucial question could be raised namely: what roles will these
databases play in the sustainable development of Africa’s indigenous knowledge?

The knowledge of where we are, what we have (and/or have not), who has done what, where, when, how, in
respect of science and technology is, undoubtedly, a basic inventory required for a reliable developing planning.
Data required for adequate national planning needs give regard to the past products of science and technology
research as a basis for assessing the present, if the present should be a basis for securing the future. Local science
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