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Preface

A distinguishing characteristic of information societies is the growing 
impact of Information on human activities. It is therefore not surprising 
that an increasing number of researchers and professionals continue to 
focus on the different aspects of information, including information 
management. Feather and Sturges (1999) have defined information 
management as "the application of management principles to the 
acquisition, organisation, control, dissemination and use of information 
to the effective operation of organisations of all kinds. Information 
management deals with the value, quality, ownership, use and security 
of information in the context of organisational performance." However, 
in discussing information management, it will be appropriate to explain 
the relationship that information has with data, knowledge and wisdom.

Data, information, knowledge and wisdom have always been 
discussed in terms of a continuum, one leading to the other. Data are a 
collection of symbols or discrete entities without any association with a 
specific human or social context. In other words, data are meaningless 
unless they are related to a specific context. Data would be transformed 
to information, when the relationship of the symbols to a context is 
identified thereby making the symbols meaningful. Knowledge arises 
from information; when a pattern relation exists in information, it 
becomes knowledge. The extreme end of the continuum is wisdom. 
Wisdom comprises an understanding of the principles for creating and 
using knowledge.

Owing to the importance of knowledge in societies and organisations, 
particularly in providing competitive advantage, knowledge management 
(KM) has emerged as a separate discipline. According to White (2004), 
KM is defined as "a process of creating, storing, sharing and re-using 
organisational knowledge (know-how), to enable an organisation to 
achieve its goals and objectives." Of recent, the term "content
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management" has also been coined because of the advent of the Internet 
and the World Wide Web.

Information management and knowledge management are 
considered very important in the development agenda of most nations 
in their efforts to achieve information society status, bridge the digital 
divide and attain the Millennium Development Goals by the year 2015.

Given the importance of information management and knowledge 
management to nations and organisations, it is desirable for professionals 
and students of information science, library, archives, records 
management, information technology, publishing and related professions 
to have adequate understanding of the characteristics and uses of 
information and knowledge in the digital era. Also, progress towards 
achieving the eight Millennium Development Goals would be enhanced 
if the concepts and principles of information management and 
knowledge management are well understood and practised by all 
stakeholders in Africa's development.

The main drivers of information management and knowledge 
management are computers and communications technologies. 
Information and knowledge management technologies enable people 
in the digital age to create, use, disseminate and share information and 
knowledge more meaningfully and effectively. Accordingly, information 
management and knowledge management issues are interwoven with 
those of the development, use and management of information 
technologies.

It is in the above contexts that this book aims to provide a 
comprehensive single text on the concepts and principles of information 
management and knowledge management and the associated 
technologies, the challenges the technologies pose for African countries, 
and the policies and programmes that African information professionals 
and policy makers can implement to exploit the technologies to promote 
the development of their countries or organisations.

This book aims to fill the knowledge gaps that the rapid evolution 
of the global knowledge society is creating in the contents of existing 
texts for the training of information professionals in Africa. The evolving 
knowledge society is creating rapid changes not only in new information 
and communication technologies (ICT), but also in human development
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needs and the social, information and knowledge management strategies 
required to meet such needs. As Africa continues to seek growth and 
development in the knowledge society, information management and 
knowledge management principles and practices in Africa also need to 
change in order to enable practitioners on the continent to overcome 
the emerging challenges. This book aims to assist in promoting this 
change.

This book consists of 18 chapters, beginning with an introductory 
chapter, in which information management and knowledge management 
in a digital society are presented from an African social perspective. The 
introductory chapter further discusses how information and knowledge 
management in the digital age can meet human needs and fulfil the 
visions of Africans. Other topics covered in the chapter are: role of the 
knowledge economy in employment creation, the impact of globalisation 
processes, and the roles of international stakeholders in information 
management and knowledge management in Africa. The chapter 
concludes with a discussion of some of the strategies that African countries 
and organisations can use to overcome the challenges of information 
management and knowledge management in Africa.
The remaining 17 chapters are grouped into five parts:
Part I: The Internet and the World Wide Web
Part II: Digital Resources, Technologies and Applications.
Part III: Information Infrastructure and Development
Part IV: Knowledge Systems
Part V: Policy and Management Issues

There are three chapters in Part I. It begins with Chapter 2, which 
concentrates on the Internet and World Wide Web. The requirements 
for connection to the Internet and gathering of information on the 
Internet are discussed. The chapter covers the status of Internet 
connectivity in Africa. The educational applications of the Internet in 
Africa are also highlighted. Chapter 3 covers the importance, sources 
and the challenges of local content development in Africa. The chapter 
provides institutional frameworks for local content development and 
how access to local content in Africa can be enhanced. The concluding 
chapter for this part, Chapter 4, presents the need for African web content 
and the challenges of developing and accessing such content. The 
requirements for web design and maintenance are discussed. The chapter
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ends by discussing the various web design tools, such as editors, 
converters and generators, for creating web pages.

Part II of this book is concerned with the applications of digital 
resources, and how they can be harnessed for development in Africa. It 
begins with Chapter 5, which provides a treatment of the evolution of 
digital libraries, and explains the distinction between polymedia, 
electronic, digital and virtual libraries. The infrastructure and tools 
necessary for developing a digital library are presented. The challenges 
for establishing digital libraries in Africa are also discussed. The chapter 
concludes by discussing the global digital library initiatives and digital 
library projects in Africa. Chapter 6 traces the history of library 
automaton and the impact of technological developments on the 
transition from library automation systems to library information 
systems. The chapter provides a comprehensive treatment of planning 
for an automated library information system. A brief description of 
common software used for library automation in Africa is presented. 
The chapter concludes by discussing the challenges of library automation 
in Africa. Chapter 7 focuses on the importance of e-government in Africa 
and the various types of e-government interactions such as: government 
to government (G2G); government to business (G2B); government to 
citizens (G2C); and government to employees (G2E). The challenges of 
e-government for Africa, including data systems infrastructure, legal 
framework, institutional framework and human resources, are also 
discussed. The chapter also emphasises the importance of e-records as a 
prerequisite for e-government, and the need to ensure their accuracy, 
relevance, authoritativeness, completeness, authenticity and security.

Part III is on the existing information infrastructure, developments 
and constraints in Africa. The lead chapter for this part, Chapter 8, 
discusses the prospects of Africa reaching the information society status. 
The challenges of pursuing information society status for Africa are the 
enactment of relevant enabling legislations that would enhance the 
provision of ICT infrastructure and access to information on the 
continent. Chapter 9 discusses the nature and factors responsible for the 
digital divide. Among the factors listed, are economic, political, local, 
cultural and linguistic problems, HIV/AIDS scourge, telecommunication 
constraints, brain drain to countries outside Africa, inadequate education 
budget, limited education and literacy, lack of institutional level ICT 
policies, national ICT policy and regulatory frameworks, and inadequate
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research and development. The initiatives and programmes aimed at 
bridging the digital divide in Africa at global, regional and national levels 
are discussed.

Chapter 10 discusses the two major bibliographic networks in Africa: 
Ain Shams in Egypt and SABINET in the Southern African region, as 
well as library consortia and free online databases that provide mainly 
African content and sources of information. The infrastructure for 
enhancing library/bibliographic networking in Africa is presented. The 
inhibitors to initiatives and availability of library networks are also listed, 
including under-utilisation of existing technology, digital illiteracy, lack 
of skilled and trained manpower, inadequate ICT facilities, lack of 
national IT policy, poor communication infrastructure, and inadequate 
appreciation of the benefits of ICT and networks, expensive ICT 
equipment, and resistance to change. Chapter 11 focuses on the 
challenges of digital material preservation. They include technological 
obsolescence, continuous migration, lack of legislative policy and strategy, 
lack of awareness, lack of collaboration and partnership, deterioration 
of the digital media, and disaster planning and recovery. The problems 
of digital preservation in Africa are enumerated. The chapter recommends 
that an enabling framework for sustainable digital preservation in Africa 
should be anchored on national policies, legislation, national coordination, 
human resource capacity building, standardisation, research and 
development, and disaster planning and recovery.

Part IV concentrates mainly on knowledge systems. Knowledge 
management is treated comprehensively in Chapter 12. The chapter 
discusses the nature of knowledge from the simplistic, subjective and 
objective points of view, and explores the relationship between 
information management and knowledge management. The chapter also 
describes types of knowledge and phases in the knowledge management 
process. Mechanisms for creating, sharing and transferring of information 
and knowledge are provided. The use of technology in these processes is 
highlighted. The chapter is concluded with a discussion of the challenges 
of knowledge management in Africa. Indigenous knowledge systems in 
Africa are well covered in Chapter 13. The chapter provides definitions 
of Indigenous knowledge and Indigenous knowledge systems. Types of 
indigenous knowledge and major areas of applications of indigenous 
knowledge systems are presented. The global interests in indigenous 
knowledge systems, as well as initiatives are covered. The challenges of 
managing indigenous knowledge in Africa are discussed.
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Part V is concerned with the various concepts and issues in library 
and information science, especially in the digital era. Chapter 14 presents 
a comprehensive treatment of intellectual property rights and their 
administration. The challenges of managing intellectual property rights 
in the digital age are discussed. Chapter 15 examines the impact of Digital 
Rights Management (DRM) and Digital Millennium Copyright Act 
(DMCA), in protecting copyrights through licensing agreements and 
controlling access by using password and encryption. The chapter 
discusses how these have stifled fair use, competition, innovation and 
creativity; and preservation and conservation of information. Chapter 
16 provides a comprehensive treatment of Freedom of Information and 
Privacy laws. It discusses the role of freedom of information in promoting 
access to information, as well as privacy laws, in limiting access to 
information. The impact of ICT on these two mutually exclusive laws to 
access to information is discussed. Given the technological changes in 
the management of information, Chapter 17 appraises the challenges 
involved in enhancing security in the collection, processing and 
transmission of information. The fundamental components in an 
information security management framework/strategy are discussed. 
Information security plans and disaster recovery are highlighted, and 
the chapter concludes, by discussing the challenges of information 
security management in Africa. Chapter 18, which concludes this part, 
concentrates on the basic strategies for searching information in online 
data bases, and the difficulties faced by African researchers. It provides 
various strategies for obtaining relevant information.

Each chapter of the book also provides review questions at the end 
to enable readers to do self-evaluation on the understanding of the 
chapter. In addition, comprehensive lists for further reading are provided.

This book is addressed to all those involved in the study and practice 
of library and information science, archives and records management, 
and the information technology and publishing professions in Africa, at 
all levels, whether as students or professionals.

This book is a product of the efforts of members of the Department 
of Library and Information Studies, University of Botswana. We are 
grateful to all the contributors of this book, either as lecturers or doctoral 
graduates of the department. It is our belief, that the contributors have 
made significant scholarly input to the development of information, 
research and professional practice in Africa, the emerging information
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Chapter 1

fM. JA. Miamiyu ancfL. O. Jdina

Introduction

Information and Knowledge Management in the 
Digital Society: An African Perspective

Africa presently finds itself in a global community wherein human 
development and socio-economic growth is driven by the use of scientific 
information and digital technology infrastructure. However, Africa also 
finds itself as one of the least developed regions in terms of both human 
development and in the use of scientific information and digital 
technology infrastructure. On the human development side, Sub- 
Saharan Africa has been described as the "epicenter of crisis, with continuing 
food insecurity, a rise of extreme poverty, stunningly high child and maternal 
mortality, and large numbers of people living in slums". (UN Millennium 
Project, 2006). On the technological development side, Africa is further 
described in 2007 as still having the heaviest concentration of countries 
with low ICT (information and communication technology) opportunity, 
measured by indices pertaining to ICT networks, education and skills, 
uptake and intensity of the use of ICT (International Telecommunication 
Union, 2007).

In the context of current dismal human and technological status of 
African countries, the topic of "African perspectives on information and 
knowledge management in the digital age" is a topic that is probably best 
discussed in terms of why and how information and knowledge 
management, as well as information technology management, could be 
used by African countries, organisations and peoples as an effective 
instrument to promote human development. This chapter therefore seeks 
to situate information and knowledge management, as well as information 
technology management, in the context of the human needs and visions of 
African countries and their peoples, for which appropriate information 
and knowledge need to be provided, and for which information and
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Some Definitions

We begin with some brief definitions of key concepts as used in this 
chapter. Information is defined as meaningful communication symbols 
transferred between any two points in human communication or 
machine networks. Knowledge is an organised accumulation of 
information at specific points in such networks, where a point could be 
a human being, a document, or a database. Information and 
communication technology (ICT) comprises pieces of equipment, 
networked infrastructure and the associated knowledge and skills for 
creating, manipulating, transferring and using information or knowledge. 
Information management is the process of facilitating the exchange and 
use of information. Knowledge management is the process of identifying, 
documenting, organising, storing and sharing knowledge, and 
information technology management is the process of developing and 
deploying ICT.

Role of Information and Knowledge Management in Social 
Development

Information and knowledge management, whether in personal, 
organisational or national settings, is essentially a derived process. It 
derives from the need to effectively and efficiently create and use 
information and knowledge for reducing uncertainty in human decision­
making processes towards meeting human needs, desires and visions. 
In other words, the appropriate starting points for a meaningful

knowledge technologies need to be developed and used. The chapter begins 
by elaborating briefly the interconnections among human needs, social 
processes, and information, knowledge and technologies, and the 
processes for their management. This is followed by a discussion of the 
nature of the human needs and visions from the perspective of African 
societies, as well as the information and knowledge requirements for 
meeting such needs in the global digital society. Thereafter follows a 
review of some implications of trends in the global digital society for 
information, knowledge and technology management in the African 
context. The chapter further explores the roles of different international 
stakeholders in information and knowledge management processes in 
Africa, and concludes with a discussion of some social management- 
related challenges for African countries and public organisations.
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1.

2.

3.

4.

5.

6.

7.

discussion of information and knowledge management are the human 
needs for which appropriate information or knowledge is required 
(Figure 1).

The effectiveness and efficiency of information and knowledge 
management in the digital society depends on the appropriate use of 
information and communication technologies (ICT) for creating, sharing 
and using information and knowledge which, in turn, also depends on 
the process of information technology management. As illustrated in figure 
1, both information and knowledge management and information 
technology management, as processes, are integral aspects of more 
inclusive social management processes involving the formulation and 
implementation of policies and programmes in public and private 
institutions. In other words, information and knowledge management is 
interwoven with the following other important processes and variables:

Current and visionary human needs of communities, organisations 
or countries. Among such needs are solutions to endemic and 
devastating survival, environmental, political and socio-economic 
problems such as food shortages, epidemics, disasters and civil strife 
that often prevent attention to other current and visionary future 
human needs.
Social management processes (through policies and programmes 
in public and private sector organisations) for meeting current and 
visionary needs.
Information and knowledge that must be created, shared and used 
in social management processes towards defining needs, solving 
problems and attaining long-term visions. Such information could 
be socio-political, economic or technological, scientific or 
humanistic, formal or informal.
Information and knowledge management processes that must be 
undertaken to ensure that the required information and knowledge 
is created, maintained, shared and used.
Information and knowledge technologies needed to support social 
management, information and knowledge management, and 
technology management.
Information technology management processes to support the 
development and use of the appropriate information and 
communication technologies (ICT).
Global digital society developments.
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African Human Needs and Visions

Figure 1: Interrelationships between human needs, social policies 
and information, knowledge and technology management.

1
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environmental and security crises (MDGs) Global 

Digital 
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y Policy link
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The human and socio-economic development of countries is now 
universally perceived in terms of the steady improvement in the level of 
satisfaction of a number of mutually complementary human needs. 
Howkins and Valantin (1997) categorise these needs as follows:
(i) healthy and secured quality life of citizens, which determine their 

physiological and mental capacity to function regularly in socio­
economic activities in which they are interested;

(ii) literacy, education and skills development of citizens, thereby 
increasing their capacity for informed evaluation of personal and 
social choices, for gainful and sustained employment, and for 
effective participation in governance;

(iii) steadily improving income and economic welfare of citizens, which 
determines not only their living standards, but also their capacity 
for independent choice, while participating in economic and political 
activities;

Supportft Input
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(iv) choice and participation in socio-economic affairs by citizens, which 
presupposes fair economic rewards, availability of reasonable choice, 
and participation in democratic processes; and

(v) efficient and evolving knowledge systems and technology of the 
community of citizens as catalyst for sustained innovation and global 
cooperation or competitive activities.
Some of these human needs have, in the context of endemic and 

devastating global human crises, been articulated as global Millennium 
Development Goals (MDGs), the achievement of which is expected to 
elevate the human conditions of the world poorest nations, most of which 
are in Africa and other developing regions. The MDGs, eight in number, 
are: to eradicate extreme hunger and poverty; achieve universal primary 
education; promote gender equality and empower women; reduce child 
mortality; improve maternal health; combat HIV/AIDS, malaria and 
other disease; ensure environmental sustainability; and, develop a global 
partnership for development. The MDGs are also described as 'basic 
human rights - the rights of each person on the planet to health, education, 
shelter, and security' (UN Millennium Project, 2006).

One would notice that two of the five categories of needs 
summarised by Howkins and Valantin (1997), precisely those pertaining 
to literacy, education and skills development of citizens, and efficient 
and evolving knowledge systems and technology of the community of 
citizens, relate to the development and use of information, knowledge 
and technologies (including ICT) among citizens, organisations and 
countries for innovative, collaborative and/or competitive purposes. Many 
researchers and writers have suggested that satisfying these information- 
, knowledge- and technology-related needs could serve as lever for 
accelerating the achievement of the other categories of the human needs. 
It is in this context that Gates (1995) and Mansell and Wehn (1998) had 
suggested that information and communication technologies (ICT) 
provide windows of opportunity for developing countries to leap-frog 
intermediate developmental stages toward improving their socio­
economic situation.

Most African countries have bought into these arguments, and have 
sought to satisfy the current and visionary human needs of their people 
by, firstly, articulating the developmental visions of their peoples (national 
visions), and secondly, formulating and implementing policies and plans 
to use ICT to promote the achievement of the needs and visions (national
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Information and Knowledge for Meeting Human Needs

Information and knowledge for meeting human needs can be divided into 
two main categories: (a) personal information needs, comprising information 
required by citizens in their personal lives, and (b) information and knowledge 
that support formal social management processes in public or private 
organisations.

ICT policies and strategies). Botswana's Vision 2016, for instance, sums 
up the country's growth and innovation framework and strategy, which 
is built around a long term vision for the country, based upon five key 
principles: developing a prosperous productive and innovative society; 
a just and caring society, an educated and informed society, an open 
democratic and accountable society; and a moral, ethical, and tolerant 
society (Botswana Vision 2016 Council, 2004).

Similarly, Nigeria's long and short term visions and needs are amply 
highlighted in the country's laws and development plans such as: the 
Vision 2010 Document (Nigeria Vision 2010 Committee, 1997), the 
constitutions, and the National Economic Empowerment and 
Development Strategy (National Economic Empowerment and 
Development Strategy, 2004) and with such statements as: peaceful, 
stable and secure polity; enlightened citizenry; morally just society; 
sustained national socio-economic growth; equitable sharing and use of 
societal resources; improvement in citizens' living standards; African 
regional and global collaboration; and so on.

Kwankam and Ningo (1997) argue for proactive and aggressive 
strategies in regard to how African countries should develop, exploit 
and use ICT, not only to achieve the human needs and visions of their 
peoples, but also to transit quickly from being mere consumer of 
information, knowledge and technologies produced elsewhere to being 
active developers and suppliers of competitive niche technologies. 
Botswana, for instance, appears to have adopted such approach because 
the overall objective of its ICT Policy is to assist in achieving the following 
three specific outcomes: an enabling environment for the growth of an 
ICT industry in the country; universal service and access to information 
and communication facilities in the country; and the country becoming 
a regional and globally competitive ICT hub (Republic of Botswana, 2007). 
These outcomes are, in turn, expected to help the country achieve its 
Vision 2016.
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Information and Knowledge as Personal Human Needs

Information acquisition, exchange and use are usually interwoven with the 
processes of satisfying human needs. Maslow (1970) postulated a five-level 
hierarchy of human needs that individuals seek to satisfy. At the lowest level 
are physiological needs (for food, drink, rest, etc). Next up in the hierarchy 
are safety needs (security of life and property, stability of attained status, 
etc); love and belongingness need (family, friendship, sense of community, 
social acceptance, etc); sdf-esteem needs (power, confidence, social status); 
and self-actualization needs (maximization of personal potentials, 
development of unique skills, etc). Maslow's model of hierarchy of human 
needs is often used to illustrate the types of needs that individuals might 
emphasise at different stages of their lives. A modified version of the hierarchy 
of needs model, by Chung (1977) identified four levels of needs - 
physiological, safety, social and personal. Social needs in the modified model 
comprise love and belongingness needs, along with some elements of self- 
esteem needs in Maslow's five-level model. Personal needs would then 
comprise the remaining self-esteem needs and the self-actualization needs.

As proposed by Tiamiyu (2003), the hierarchy of needs model can 
also be used to highlight the information and communication 
implications of human needs and social development in the context of 
the following question: What kinds of information and communication 
needs and activities would be associated with the different levels of 
personal or human development within the hierarchy of needs 
framework? Clearly, at all levels of human needs, individuals require 
information about the nature of their needs and about the resources 
they can or need to harness for meeting the needs. However, at the 
physiological and safety levels, individuals are likely to emphasise 
acquiring than providing information that would assist in the optimal 
satisfaction of those needs, unless they believed that they would be better 
off exchanging such information. In other words, the individual would 
emphasise information reception or acquisition, rather than providing 
information. By contrast, individuals must somehow exchange 
information with others - family members, friends, colleagues, peers, 
etc, - in order to satisfy their social needs. Such information exchange 
might also provide access to opportunities and resources for more 
optimally meeting their physiological and safety needs. Finally, personal 
needs would motivate individuals to develop themselves towards 
realising their full potential as unique beings. Individuals often seek to
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Information and Knowledge for Social Management Purposes

Information for supporting social management processes, unlike that for 
meeting personal information needs, is often formal, usually structured and 
documented by formal information systems, and constrained more by 
organisational than personal preferences. Such information can also be more 
easily classified along several dimensions, among which are: subject, topic 
or policy issue; type, structure and formatting of data (textual, numeric, 
graphical); quantitative or qualitative nature; scientific accuracy and 
validity, and nature of delivery media or channels. Formal information 
and knowledge management systems, such as records management 
systems, knowledge management systems, management information 
systems and decision-support systems, are usually designed and used 
within organisations to identify the nature and characteristics of the 
information that is or would be needed in social management processes, 
as well as acquire, organise, maintain, share and disseminate the 
information or knowledge to the processes. The continuous challenge 
for such systems, however, is how to remain effective and efficient in 
the face of new technologies and social management information needs. 
Some of these challenges are discussed in this chapter, and many others 
are discussed in the succeeding chapters of this book.

Knowledge Economy and Employment Creation

There is no doubt that knowledge acts as the main engine of economic 
growth, hence researchers have coined the term "knowledge economy" 
to describe the role of knowledge in the economy. It is often used 
alternatively to describe a modern information society. According to the 
World Bank (1999), "poor countries and poor people are left behind by

achieve this by developing personalised information and other resources 
through knowledge and skills improvement, creativity and innovation, 
self-expression and publication activities, among others. By so doing, 
individuals might generate innovative ideas that not only set them apart 
from others, but also, might ultimately improve society.

One very important characteristic of information and knowledge 
for satisfying personal information needs is that such information is 
usually informal, unstructured, qualitative, tacit, and subject to highly 
personal preferences.
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(b)

(c)

(d)

rich ones, not because they have less capital but because they have less 
knowledge". The more a human being is endowed with knowledge, the 
more productive he becomes.

It is also believed that information, knowledge and ICT would 
contribute to employment creation in Africa. The relationship between 
knowledge and employment creation is postulated as follows:

"Access to information -> knowledge and Capacity 
Innovation-^ Productivity -> Growth -> Employment -> Poverty 
Reduction" (United Nations Economic Commission for Africa, 
2007).

In a document entitled "African Regional Action Plan on the 
Knowledge Economy: A Framework for Action," the African Union and 
the United Nations Economic Commission for Africa (2005) advocated 
an African vision on the knowledge economy as follows to:

use information to accelerate development; induce good governance 
and further stability;
provide wellbeing and increase employment, reduce poverty and 
empower underprivileged groups;
enhance the natural capital and human capacity of the region and 
minimise internal inequalities; and
further benefit from information by fully becoming part of the 
global information society.
According to Azubuike (2007), research has identified the four 

are:
An economic and institutional regime, which provides incentives 
for the efficient use of the existing and new knowledge, and the 
flourishing entrepreneurship;
An educated and skilled population, which creates, shares and uses 
knowledge to innovate and create economic value;
A dynamic information infrastructure to facilitate the effective 
communication, dissemination, and processing of information; and 
An efficient innovation system of firms, research centres, 
universities, and other organisations capable of tapping into the 
growing stock of global knowledge, assimilating and adapting it to 
local needs, and creating new technology.

preconditions of a knowledge economy. These 

(a)
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relevant to African perspectives 
management for development.

The continuing convergence and miniaturisation of ICT is expected 
to be beneficial to all the world's regions, countries, organisations and 
peoples because they would, in the long run, lead to declining production 
costs and prices of the technologies. However, the immediate impact of 
such developments, inevitably, is rapid obsolescence of the earlier

Rapidly improving capabilities of ICT for enhancing the 
productivity of social processes when used appropriately by 
individuals, organisations, and countries. This which invariably also 
implies reduced comparative productivity of non-using individuals, 
organisations and countries.
Globalisation of ICT within or between organisations, countries and 
regions in the form of LANs, WANs, intranets, extranets, mobile 
and trans-border networks and, of course, the Internet.
Concentration of the global production, supply and use of ICT, 
and information and knowledge products and services in the 
developed countries of the North-South divide, and conversely, 
the almost total dependency of the African countries to the South 
of the divide on the importation and consumption of knowledge 
and technologies from the countries of the North.
Increasingly stiff competition among economic blocs, countries and 
organisations for the control and use of ICT, information and 
knowledge for economic, cultural and political dominance or 
influence in the global digital society
Growing universal recognition and acceptance of the demand for 
basic human rights by and for all peoples, including citizens' right 
of access to public information and democratic political 
participation, as well as ICT for accessing the information and 
actualising the participation.
Growing universality of standards, methods and best practices for 
information, knowledge and technology management, which 
creates opportunities for global dominance by historically 
advantaged regions, countries, cultures and religions and conversely, 
and poses threats to the survival of indigenous cultures, knowledge 
and niche products and markets.
These characteristics of the emerging global digital society are 

on the information and knowledge

National J***
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The globalisation of ICT, taken along with the concentration of the 
global production, supply and use of ICT, and information and 
knowledge products and services in the developed countries of the North- 
Sou th divide, gives the developed countries substantial strategic 
advantages to set the agenda for the evolution of the global digital society 
towards safeguarding and reinforcing such advantages. Such countries 
are, consequently, more likely to support globalisation processes because 
they enable them to expand their global sphere of control, and would 
also tend to propagate through the global networks such information, 
knowledge and technologies in which they have significant comparatively 
advantages. Such are the strategies that are being used to win the 
increasingly stiff competition among economic blocs, countries and 
organisations for economic, cultural and political dominance in the global 
digital society. But some analysts, such as Marcuse (2000), do not agree 
that such advantages are being, or would automatically be, used for 
competitive purposes by the countries that possess them.

Marcuse (2000) noted further that globalisation as an omnibus term 
is used to describe different aspects of the ongoing transformation of 
social, economic, political, technical and cultural processes among the 
world's peoples and economies, including such trends as increasing trans- 
border information and fund flows, global corporate mergers, global 
mass marketing, multinational corporate power, and reduced power of 
nation-states. An important trend also is the global diffusion of not only 
tested scientific knowledge and productivity enhancing ICT, but also 
Western and Asia philosophies, socio-cultures, human rights, select 
languages (e.g. English), religions (Christianity and Islam), perspectives 
and fashions (e.g. Western food, music, etc). The trend has both desirable 
and undesirable effects on African peoples. One undesirable effect is the 
threat to global cultural diversity as a result of the gradual crowding out 
of the indigenous cultural identities of African and other peoples. 
Furthermore, unless there are effective programmes in African countries 
towards identifying, developing and promoting indigenous knowledge, 
African countries and peoples risk either losing such knowledge 
altogether or replacing useful elements of such knowledge with 
inappropriate elements of the incoming foreign knowledge, as ably 
articulated in Hamel (2004) in his analysis of the nature of, and strategies 
for, harnessing such indigenous knowledge.
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Nevertheless, among the desirable effects of globalisation processes 
on the socio-political front is the growing universal recognition and 
acceptance of the demand for basic human rights by and for all peoples, 
including citizens' right of access to public information and democratic 
political participation, as well as appropriate technologies for accessing 
the information and actualizing the participation. A manifestation of this 
is the increasing number of African countries that have either enacted 
freedom of information legislation and/or are implementing e- 
government programmes, or have made provisions for such in their 
national development visions and plans.

Role of Global Stakeholders and Players

An important effect of globalisation processes is the trend towards 
universality of standards, methods and best practices for information, 

nowledge and technology management. This trend is occurring on 
many fronts, spearheaded by the initiatives of different international 
sta eholders and players in the global digital society. Among these are 
the efforts of: multilateral organisations such as the UN, UNESCO, African

SADC (Southern Africa Development Community) and 
• f WAS (Economic Community of West African States); international 
in ormation standards and regulatory bodies, such as the International 
Standards Organisation (ISO), World Intellectual Property Organisation 
(WIPO), and World Trade Organisation (WTO); international 
development assistance agencies, such as the World Bank, International 
Development Research Centre (IDRC), Danish International 
Development Agency (DANIDA), etc; and global summits and 
conferences, such as the African Development Forum, and the World 
Summits on the Information Society (WSIS). Also worthy of mention in 
this connection are the initiatives of specific information and knowledge 
management firms and projects, such as the Information and Records 
Management Trust (IRMT) projects in Eastern and Southern Africa 
countries, the BEANISH (Building Europe-Africa Collaborative Network 
for Applying Information, Science and Technology in the Health Sector) 
pi ogramme in some African countries, as well as those of associations of 
infoimation and knowledge management practitioners, teachers and 
researchers, such as the International Federation of Library Associations 
and Instihitions (IFLA) and the Eastern and Southern African Regional 
Branch of the International Council on Archives (ESARBICA).
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Information and Knowledge Management Challenges for African 
Countries

African countries and peoples are challenged by the trends in the global 
digital society (explained earlier), by the characteristics of their own 
societies and economies, and by the developmental distance that they 
would have to cover to become fully integrated into the global digital

These efforts and initiatives are mostly collaborative, and motivated 
largely by consensus-seeking and resource-sharing considerations. 
However, there is also a competitive private sector dimension of the trend 
towards the universality of standards, methods and best practices for 
information, knowledge and technology management, in the form of 
competitive strategies by large multinational information technology 
companies, such as Microsoft and Vodafone, or multinational alliances, 
such as the MCI/British Telecom Concert venture and AT&T's 
WorldPartners. Such multinational companies and alliances often insist 
on particular information technology platforms for all their client 
organisations or countries, and may also create obstacles to the 
connectivity of their platforms to those of other firms. The global scope 
of such competitive practices is also growing, as a result of mergers of 
previously separate information, knowledge and information technology 
firms across countries. As noted earlier, the open source software 
movement seeks to provide more easily sharable and less costly 
alternatives to proprietary platform-specific software, controlled by such 
multinational information technology firms.

The growing universality of standards and methods for information 
and knowledge management create both opportunities and challenges 
for African countries. The opportunities are that African countries are 
enabled to participate in, benefit from, and possibly also contribute to, 
the development and use of global best standards and practices for 
information, knowledge and technology management. The challenge 
for African countries, however, is that such universal standards and 
methods are available to all, and can be exploited, adapted and further 
enhanced by more resourced and enterprising countries or organisations 
to out-compete their less resourced or enterprising counterparts in a 
global society characterised by increasing stiff competition among 
economic blocs, countries and organisations for the control and use of 
the global information, knowledge and technologies.
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(b)

(c)

(d)

(e)

(0

some of which 
(a)

society. Among the challenging features of African countries themselves, 
7 ' are demised by Shibanda and Musisi-Edebe (2000), are: 
ICT) P°Ver^ ra^es (so most citizens cannot afford even low-cost 

low literacy rates (so most citizens cannot understand the languages 
and norms of the digital society);
very limited Internet connectivity (which makes it difficult for 

iican to tap into or contribute to global information and 
knowledge resources);
techmcally-inefficient public institutions (which limits their 
technolo76 adapt*Ve caPacities to exploit new knowledge and 

tagnant or declining economic growth, heavy debt overhang and 
7°ura 'e international terms of trade (all of which limit the 

Pa i d|es of African countries and organisations to access global 
now e ge and technologies, or quickly grow their own); and

stating humanitarian crises that African countries incessantly
< ce roug it or floods, food shortages, epidemics and wars (which

P event systematic and sustained policy attention to the building 
■ c term information, knowledge and technology 
infrastructures). 6

knowlpr| Can C°untl‘es and peoples cannot afford to ignore emerging 
decide J0 and tekchnolo8ies of the global digital society, unless they 
humin I leS|*^n themselves to falling further behind other regions in 
that dpd7e rPTe?L Soci°-economic researchers and analysts argue 

a^esPl c the challenges, and thecaveat that the relationship between 
siJnS ? CTandsoci°-economicdevelopment is not deterministic, 
t 8 ICT1?0 entia sst111 exist for African and other developing countries 
to use ICT to promote their development. What they all recommend is 
pne lve mana8ernent of (he scarce resources of African countries to 
ensme that the most appropriate information, knowledge and

< ( gica resources are developed and used to support soc ial 
management processes towards meeting African human needs and 
visions Therein lies the expected role of social management processes 
(in public, private and non-government organisations), as well as the 
supportive information, knowledge and technology management 
processes, in ensuring a proper connect between these processes and 
the human needs of African peoples.
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Figure 1 is an attempt to model the interrelationships that should 
exist among human needs, social management processes, and the 
information and technology requirements of the needs and processes, 
as well as the processes of information, knowledge and technology 
management. As shown in the figure, social management processes 
provide the platform for linking information, knowledge and ICT to 
human needs. The following question is pertinent here: How effective 
and efficient are current social management processes, as well as 
information, knowledge and technology management processes, in 
African countries towards meeting human needs?

In most African countries, the public sector controls most of the 
social resources available for promoting development, apart from being 
also responsible for fostering the necessary policy and regulatory 
framework for social management processes in both public and private 
organisations. Much depends, therefore, on the effectiveness and 
efficiency of social, as well as information, knowledge and technology 
management in African public sector institutions, which are however 
mostly inefficient and non-transparent. Some of the related issues are 
considered next.

Frequent Failure of Innovative Information Systems

In the context of the global digital society, the effectiveness of social 
management processes in African countries depends critically on the 
deployment of innovative information technologies for managing 
information and knowledge in public sector institutions. The paradox 
however is that many of such innovative systems fail due to the 
entrenched nature of the inefficient bureaucratic systems that they are 
intended to replace. New systems are often incompatible with existing 
bureaucratic cultures, which in turn lead to opposition by middle level 
managers, inadequate institutional or political support, and inadequate 
provision for technical and managerial capacity to implement and 
maintain the systems (Peterson, 1998; Heeks, 2002). In other words, 
new systems tend to fail due to disconnect between the features of the 
existing and new systems. It is in this connection that Heeks (2002) 
proposes a model for reducing the failure risk of new systems by 
minimising the gaps that may exist or arise between assumptions and 
reality in public sector institutions in relation to such factors as 
information (content, structure and format), technology (level of 
sophistication), processes (level of formality), organisational objectives
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Inappropriate and Inaccessible Information and Knowledge

One of the factors mentioned above that might be responsible for the 
frequent failure of new technology-based information and knowledge 
management systems in African public sector institutions is the divergence 
in the nature of the information provided by innovative information 
and knowledge management systems compared to the actual information 
needed or desired by social managers. But divergence is also possible 
between information required by the social managers and that produced 
outside a public institution's own information and knowledge 
management processes, such as the findings of research conducted in 
research institutes, which may be too technical to understand or too 
difficult to access.

In this regard, Heydon (1999) reports the findings in respect of a 
study of the policy support research information being generated and

and values, staffing and skills (adequacy), managerial structures and styles 
rationality, strategy, delegation of authority), and time and money 

(adequacy, sustainability).

Disconnect Between Social, Information and Knowledge 
Management

1° the above disconnect between existing and new information 
and knowledge management systems is also the frequent disconnect 
etween social management processes and information, knowledge and 

tec ino ogy management processes in public sector institutions. This point 
is effectively articulated by Bazimya (2005), who explains that:

n principle, ... (public sector) policy initiatives are based on policy 
ecisions, which in turn are based on sound information management 

systems... In practice, however, data rather than information are 
frequently the fodder of the policy function, and information on policy 
variables is rarely an explicit continuing concern of anyone or any group 
at any level of government."

Bazimya emphasises further that "there are cause-and-effect 
ie ationships among affairs of society, the policy function and effective 
information management", and that "better policy information requires 
ettei understanding of the public policy issues that underline, and are 

served by, effective information management."
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Too Much Public Sector Control of Social Management Processes

A challenge for African countries mentioned earlier is the domination of 
social management initiatives by mostly inefficient and non-transparent 
public institutions. This may be attributed to the absence, in most of the 
countries, of a culture of stable, democratic and transparent public 
institutions, which itself may be due to the historical evolution of most 
African countries from ancient kingdoms, sultanates and chiefdoms, 
through colonial control, and then through dictatorial civilian or military 
regimes. There is therefore a clear need to liberate the private sectors of 
African countries from the shackles of a domineering public sector. This 
would be in addition to strategies to improve the effectiveness, efficiency 
and transparency of African public institutions themselves.

provided by nine non-governmental organisations and research 
institutions based in Europe that work in the field of agricultural 
development in Africa. His main conclusions were that: (a) much of the 
basic research and information support for food security and 
environmental policy formulation in Africa is undertaken by the handful 
of organisations covered by the study; (b) the university institutes among 
the studied organisations may have difficulty in reconciling their academic 
objectives with the real needs of policy-makers in developing countries, 
and; (c) the volume of research results and documentation on the subject 
of policy formulation and information support services is already 
voluminous and this creates problems for policy makers who are able to 
identify information which is relevant to the specific problems and issues 
for which policy must be formulated. He therefore recommended the 
development of an electronic information support facility for policy­
makers that will serve as a gateway to the most important and relevant 
information sources, along the lines of EUFORIC (Europe's Forum on 
International Cooperation), and Devline and ELDIS (of the Institute of 
Development Studies). This is a challenge for information and knowledge 
management initiatives in African countries. In this connection, Anderson 
ct al. (2006) reports the strategic recommendations of an international 
workshop on strategies for promoting permanent access to scientific 
information in Southern Africa.
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ionsConclusions and Recommendatii

e discussions in this chapter are summarised below, along with the 
peorplePsOndln8 reC°mmendations for African countries, organisations and

In the global digital society, information and knowledge, as well as 
ie processes for their management, are closely interwoven with 

information technology and information technology management, 
ese piocesses are, in turn, fundamental aspects of social 

management processes for attaining the human needs and visions 
rican countries. Policy makers in African countries and 

or8an‘^t'ons should therefore ensure that information, knowledge 
and ICT management processes are at all times provided adequate 
po icy attention and resources in social management processes, 
lends in the evolving global digital society are creating 
ppor unities for African countries to tap into growing global 

m ormation, knowledge and technology resources. But the trends 
re a so ci eating demands on African countries to hasten the

• e,Ve °Pment of their information, knowledge and IC • 
in rastructure to enable them benefit maximally from the 
ppoi unities. The globalisation of dominant foreign cultures and 

perspectives in the global digital society also threaten to crowd out 
ua e indigenous cultures and knowledge of African countries.

C0LIn^r*cs should therefore formulate and implement 
-C i\e strategies for effectively promoting their own indigenous 

knowledge and culture in the global digital society.
e\ elopments in the global digital society are more and more being 
ven j oth collaborative and/or competitive self-interest 

’ e.jICSS'ohal organisations, regional blocs, countries and 
' ll"l' LI3- firms‘ African countries therefore need to adopt both 
collaborative and competitive self-interest strategies as appropria te 
towards developing information, knowledge and ICT resources for 
their own development, and/or contribute them to the global society. 
Social management processes towards meeting the human needs 
0 fiican peoples are presently dominated by public sector 
institutions that are mostly inefficient and non-transparent, and 
often ineffective. African countries should therefore combine strong 
and sustainable economic liberalisation policies that empower their
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Review Questions

1.

2.

3.

4.

private sectors with failure-safe public institutional reform 
programmes that exploit the opportunities for dramatic 
productivity improvements provided by ICT.
Innovative information and knowledge management systems often 
fail in African public institutions, due partly to disconnect between 
the policy-making aspect of social management processes and the 
supportive information, knowledge and technology management. 
Such systems might also fail because of significant gaps between 
the nature of the information required in social management 
processes and the nature of the actual information produced or 
provided by new system. There is therefore strong need for strong 
connection between policy making, information and knowledge 
requirements of policies, information technologies for creating and 
using the information and knowledge, and policy-making in respect 
of information, knowledge and technology resources in African 
countries.

Explain the interconnections between information and technology 
management, social management processes and the information 
needs of African peoples.
Itemise the important trends in the global digital society, and discuss 
the implication of one of the trends for information and knowledge 
management in African countries.
What challenges do African countries face towards ensuring effective 
and efficient social management to meet the human needs of their 
peoples?

Discuss the role of international stakeholders in creating 
opportunities and threats for information and knowledge 
management in Africa.
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Part I: The Internet and the World Wide Web





Chapter 2

Oduronke CT. ‘Eyitayo

Introduction

Internet Facilities and the Status of Africa's 
Connectivity

The Internet is made up of millions of computers linked together around 
the world in such a way that information can be sent from any computer 
to any other, 24 hours a day. These computers can be in homes, schools, 
universities, government departments, or businesses. They can be any 
type of computer, and may be single personal computers or workstations 
on a school or a company network. A network is simply a group of two 
or more computer systems linked together. The Internet is often 
described as 'a network of networks', because all the smaller networks 
of organisations are linked together into one giant network called the 
Internet.

In technical terms, the Internet is the worldwide, publicly accessible 
network of interconnected computer networks that transmit data by 
packet switching, using the standard Internet Protocol (IP). It is a network 
that consists of millions of smaller domestic, academic, business and 
government networks, which together carry various information and 
services, such as electronic mail, online chat, file transfer, and the 
interlinked web pages and other documents of the World Wide Web 
Internet. (Hutchison and Sawyer, 2000; Capron and Johnson, 2004).

When people talk about getting online, it means being connected 
to the Internet. The Internet is sometimes called the Net or Information 
Super Highway. The Internet is a massive network of computers, which 
allows users access to vast quantities of information and communication 
with everyone around the world. There are resources available on the 
Internet for almost everything of interest.

This chapter looks at Internet, tools and services, and how they are 
currently being used in Africa.
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Internet and WWW

The Internet and the world wide web (WWW or simply the Web) are 
not the same. The Internet is a collection of interconnected computer 
networks, whereas the Web is a collection of interconnected documents 
and other resources residing on computers on the Internet. The Internet 
provides many facilities including world wide web and electronic mail. 
The web refers to the collection of information that is accessible on the 
Internet. The information is in form of text, pictures, and sound, which 
are arranged logically and stored on computers known as web servers. 
The web is a very popular service on the Internet. Internet applications, 
such as the web, are based on the concept of client/server architecture. 
In client/server architecture, some application programs act as 
information providers (servers), while other application programs act as 
information receivers (clients). The client server architecture is not one- 
to-one. That is, a single client can access manv different servers, and a 
single server can be accessed by a number of different clients. Usually, a 
user runs a client application, such as a web browser, that contacts one 
server at a time to obtain information * Hutchison and Sawyer, 2000).

Three common components associated with the web include: web 
browser, web page and website. A web browser is a software program 
that enables one to view and interact with various resources on the web. 
An example of a widely used web browser is the Internet Explorer that 
displays both text and graphics. A web page is a document on the web. 
It is a formatted text document that a web browser can display. A web 
site is a collection of one or more web pages that reside on a single server. 
A server in this case isacomputer or dec T.eon a network that isdedicated 
to managing the web pages, and is connected to the Internet. 1 he first 
webpage that is displayed when one act esses a v. ehsife is known as the 
home page. Every website has a unique home page. To be connected to 
the Internet, a computer must be assigned a unique number, known as 
its IP (Internet Protocol) address. Users almost never need Io enter or 
view IP addresses directly. Instead, to make it e.isier for users, each 
computer is also assigned a domain name, and protocol software 
automatically translates domain names into IP addresses. A website for 
a domain is accessed with the help of a unique alphanumeric address 
known as the web address. The web address is also known as the Uniform 
Resource Locator (URL), which specifies the protocol to be used and the 
exact location of the website on the Internet. A protocol is a standard 
method of transferring data between different computers. In the example
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http://www.cnn.coin, http indicates what protocol to use and cnn.com 
specifies the exact location of the web page.

What is required to Connect to Internet?

In order to get connected to the web, there is need for some hardware 
and software. What is required is determined on what the user wants to 
do, and how much the user can afford to pay. In this section, only the 
hardware requirements will be considered. In order to connect to the 
Internet, there is need for a computer, a connection and a connection 
device.

In general, there are two ways to get a connection to the Internet: 
one is to have a permanent connection to the Internet, and the other is 
to use the telephone line to connect, whenever the user wishes to gain 
access. For the second option, there is a need to sign up with an Internet 
Service Provider (ISP). Usually, a telephone line and a modem are 
required to connect one's computer to the ISP's server computer, which 
is connected to the Internet. The connection device is determined by the 
type of connection. It could be a modem, ISDN (Integrated Services 
Digital Network) terminal adapter, cable modem, DSL (Digital 
Subscriber Line), wireless broadband, among others. Modem 
(Modulator-Demodulator) connects one's computer to your ISP over a 
regular telephone line. ISDN terminal adapter is a digital device that 
works in an entirely different way from a modem. It requires a special 
kind of connection with a telephone company, which will cost extra. 
The main advantage is that it operates at a much higher speed of data 
transfer than with a modem. Cable modem uses the cable TV wire to 
send data at very high rates, but the speed depends on how many other 
cable TV users are using their cable modems where you are. There is no 
need to dial, it is a permanent connection. DSL allows one computer to 
be permanently connected to the Internet, using telephone lines. There 
is no need to dial any number. To connect to a wireless broadband, one 
needs a wireless adaptor and one can configure one's computer and 
search the net without any cable within a certain distance from the server.

Once connected to the Internet, it is possible to access a wide range 
of services from around the world. In the next section, we will look at 
just some of the services available on the Internet.

http://www.cnn.coin
cnn.com
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Internet Services

The Internet is used for services such as electronic mail, World Wide 
Web, remote access, chatting, file sharing, streaming media, voice 
telephony, leisure and marketing.

Electronic mail, sometimes called email, is a computer-based method 
of sending messages from one computer user to another. Originally, email 
messages were restricted to simple text, but now, many' systems can 
handle more complicated formats, such as graphics and word processed 
documents (Hutchison and Sawyer, 2000).

The World Wide Web is a major part of the Internet. Many use the 
World Wide Web to access news; weather and sports reports; to plan 
and book holidays; and to find out more about their random ideas and 
casual interests (Hutchison and Sawyer, 2000)..

The Internet allows computer users to connect to and use other 
computers easily, wherever they may be across the world. This is know n 
as iemote access. An office worker away from his desk, perhaps the other 
side of the world on a business trip or a holiday, can open a remote 
desktop session into his normal office PC, using a secure Virtual Private 
Network (VPN) connection via the Internet. This gives the user complete 
access to all normal filesand data, including e-mail and other applicatir >ns, 
while the user is away. Phis is a new way of working from home or 
collaboration and information sharing in manv industries.

Internet chat, whether in the form of Internet Relay Chat (IRC), 
chatrooms or channels, or via instant messaging systems, allows people 

to stay in touch in a very convenient way, when working at their 
computers during the day. Messages can be sent and viewed even moie 
quickly and conveniently than via e-mail. Extension to these systems 
may allow files to be exchanged, 'whiteboard' drawings to be shared, as 
well as voice and video contact between team members.

A computer file can be e-mailed to customers, colleagues and I riends 
as an attachment. The file can be uploaded to a website or 1 TP server for 
easy download by others, or it can be put into a "shared location" or 
onto a file server for instant use by colleagues.

Many existing radio and television broadcasters provide Internet 
'feeds' of their live audio and video streams (for example, the BBC). 
Internet 'feeds' allow the user to receive automatic updates on information
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available in their area of interest. These providers have been joined by a 
range of pure Internet 'broadcasters', which never had on-air licenses. 
This means that an Internet-connected device, such as a computer or 
something more specific, can be used to access on-line media, in much 
the same way as was previously possible only with a TV or radio receiver. 
vTuner.com is an example of an Internet broadcast content organisation. 
It delivers an exciting and Internet radio and TV experience to end users. 
vTuner.com in South Africa links 23 stations http://www.vtuner.com/ 
vtunerweb/static/staticSouthAfricaoveralll.html. Another example is 
Spirit World Channel, http://www.spiritword.org.za/Broadcast.htm that 
also broadcasts the TV stations online through the Internet.

VoIP stands for Voice over IP, where IP refers to the Internet Protocol 
that underlies all Internet communication. This phenomenon began as 
an optional two-way voice extension to some of the Instant Messaging 
systems that took off around the year 2000. In recent years, many VoIP 
systems have become as easy to use, and as convenient as a normal 
telephone. VoIP services allow people all over the world to communicate 
using voice. Two examples of providers of such services are Skype 
(www.skype.com) and Voipcheap (www.voipcheap.com). The benefit 
is that, as the Internet carries the actual voice traffic, VoIP can be free, or 
cost much less than a normal telephone call, especially over long distances. 
The main motivation to use VoIP comes from the huge cost saving that 
can be achieved in comparison to the exorbitant calling rates charged by 
many of the actual or de-facto monopoly Public Telecom Operators 
(PTOs) in Africa. Nevertheless, many African countries still have 
restrictions on the use of VoIP; some have laws completely prohibiting 
its use; while others have legislated to restrict its provision to the (usually 
state-owned) PTO. Some examples of countries with restrictions are Cote 
d'Ivoire, Egypt and Madagascar (AfrISPA, n.d). The pioneer examples 
for VoIP liberalisation were set by Mauritius, South Africa and Kenya 
(Africa - VoIP Telephony, 2006).

The Internet is also a major source of leisure, tools and services. 
Today, many Internet forums have sections devoted to games and funny 
videos, and short cartoons in the form of flash movies are also popular. 
For example, over 6 million people use blogs or message boards as a 
means of communication and for sharing of ideas. Many use the Internet 
to access and download music, movies and other works for their 
enjoyment and relaxation. An example of an African-based movie site is: 
http://www.africast.tv/index.html.

vTuner.com
vTuner.com
http://www.vtuner.com/
http://www.spiritword.org.za/Broadcast.htm
http://www.skype.com
http://www.voipcheap.com
http://www.africast.tv/index.html
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liable databasesn

Gathering Information on the Internet

Information is available on the Internet; however skill- are required in 
order to be able to gather information on the web. Apart from going 
directly to the URL, there are four major wav- t> • -ource tor information 
on the web. They are search engine- and meta-search engines, 
information gateways, subject directories directory portal-,, and online 
databases.

The Internet has also become a large market for companies. Some of the 
biggest companies today have grown by taking advantage of the efficient 
nature of low-cost advertising and commerce through the Internet, also 
known as e-commerce. It is the fastest way to spread information to a 
vast number of people simultaneously'. The Internet has also subsequently 
revolutionised shopping; for example, a person can order a CD online 
and receive it in the mail within a couple of days, or download it directly 
in some cases. The Internet has also greatly' facilitated personalised 
marketing, which allows a company to market a product to a specific 
person or a specific group of people more so than anv other advertising 
medium. This is limited because many' African countries can still not 
use credit cards.

Search Engines and Meta-Search Engines

Search engines are huge databases containing •. tiles that have
been assembled automatically by machine [here ire two types: 
Individual and meta-search.

Individual search engines compile their < 
on the web. Examples are:
(i) All the Web: http://allthevveb.com
(ii) AltaVista: www.altavista.com
(iii) Google: www.google.com

Meta-searchers do not compile their own database.-. Instead, tin-, 
search the databases of multiple sets of individual engine- simultaneously. 
This could result in a multiple lists or a single list. Multiple lists display 
search results in separate lists, as they are received from each engine. 
Duplicate entries may appear. Single list displays multiple-engine search 
results in a single merged list, from which duplicate entries have been 
removed. Examples are:

http://allthevveb.com
http://www.altavista.com
http://www.google.com
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imagcs.google.com

Google News news.google.com

www.froogle.comFroogle

Google Groups groups.google.com

Google Catalogs Catalogs.googlc.com

Google Labs labs.google.com

www.blogger.comBlogger

searches, using named people; , 
quickly; and widely topics that

Search hundreds of online 
catalogues.

Table 1: Tips on how to search Google

Google Images

Read the most up-to-date 
news stories about 
your search term.

Find sites selling the exact 
product you're looking for.

Usenet discussion group 
archive dating back 
to 1981.

(i) Vivisimo: http://vivisimo.com
(ii) SurfWax: http://surfwax.com
(iii) ixquick: http://www.ixquick.com

Search engines and meta-search engines are good for precise 
or for organisations and for searching 

: are difficult to classify. They are not 
good for browsing through a subject area.

All search engines have tips and tricks to be able to use them 
effectively. For example, to enable one to use Google effectively, one 
needs to learn Google tips and tricks. The details can be found on the 
website http://www.google.com/help/features.html.

Figure 1 shows these features. They allow one to directly search for 
images, news, groups, etc. Table 1 shows some tips to search google: 
http://www.google.com/help/cheatsheet.html

Test-drive potential future 
Google products 
and services.

Find images related to your 
search term.

Start your own online journal 
(or 'blog') with this free self­
publishing service.

imagcs.google.com
news://news.google.com
http://www.froogle.com
groups.google.com
Catalogs.googlc.com
labs.google.com
http://www.blogger.com
http://vivisimo.com
http://surfwax.com
http://www.ixquick.com
http://www.google.com/help/features.html
http://www.google.com/help/cheatsheet.html
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Ask ERIC (educational information): www.eduref.org
SearchEdu (college & university sites): http://www.searchedu.com

There is a large portion of the web that search engine spiders cannot, 
or may not, index. It has been dubbed the "Invisible Web" or the "Deep 
Web", and includes, among other things, password protected sites, 
documents behind firewalls, archived material, the contents of certain 
databases, and information that is not static, but assembled dynamically 
in response to specific queries.

Web profilers agree that the "Invisible Web", which is made up of 
thousands of documents and databases, accounts for 60 to 80 percent of 
existing web material. This is information one probably assumes one 
could access by using standard search engines, but that is not always the 
case. According to the Invisible Web Catalogue, these resources may or 
may not be visible to search engine spiders, although today's search 
engines are getting better and better at finding and indexing the contents 
of "Invisible Web" pages.

In order to access so-called "Invisible Web" sites, one needs to point 
one's browser directly at them. That is what many library gateways and 
subject-specific databases do. They are good sources for direct links to 
database information stored on the "Invisible Web."

Examples of web pages in the invisible web are:
University of Botswana Library: Medupe http://medupe.ub.bw/
University of Botswana online databases:
http://medupe.ub.bw/screens/databaselist.html , e.g. EBSCO host.
Subject directories/portals subjectdireclories, unlike search engines, 

are created and maintained by human editors, not electronic spiders or 
robots. The editors review and select sites for inclusion in their directories 
on the basis of previously determined selection criteria. The resources 
they list are usually annotated. Directories tend to be smaller than search 
engine databases, typically indexing only the home page or top level 
pages of a site. They may also have a search engine for searching their 
own directory (Chamberlain, 2006). Examples are:

(i) Excite: http://www.excite.com
(ii) Microsoft Network (MSN): http://www.msn.com
(iii) Netscape: http://www.netscape.com
(iv) Yahoo!: http://www.yahoo.com

http://www.eduref.org
http://www.searchedu.com
http://medupe.ub.bw/
http://medupe.ub.bw/screens/databaselist.html
http://www.excite.com
http://www.msn.com
http://www.netscape.com
http://www.yahoo.com
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results in a single merged list, fn 
removed. Examples are:

The Internet has also become a large market for companies. Some of the 
biggest companies today have grown bv taking advantage of the efficient 
nature of low-cost advertising and commerce through the Internet, also 
known as e-commerce. It is the fastest way to spread information to a 
vastnumber of people simultaneously. The Internet has also subsequently 
revolutionised shopping; for example, a person can order a CD online 
and receive it in the mail within a couple of days, or download it directly 
in some cases. The Internet has also greatly facilitated personalised 
marketing, which allows a company to market a product to a specific 
person or a specific group of people more so than anv other advertising 
medium. This is limited because many African countries can -till not 
use credit cards.

Search Engines and Meta-Search Engines

Search engines are huge databases combeen assembled automaticalh h, nin8 Web P-'5W fib’s that havc 
Individual and meta-search. ’ 1Tlachine. I here ar>- two types;

Individual search engines comnii .1on the web. Examples are: e 1e*r *nvn scare liable databases

(') All the Web: http://alltheweb.com

(>i) AltaVista: www.altavista.com

(in) Google: www.google.com

Meta-searchers do not comnile h ■search the databases of multiple se[s 'r OWn databases. Instead, they 
This could result in a multiple lists ° lndividual engi nes sim ultaneously. 
search results in separate lists, as sin8le hst. Multiple lists display
Duplicate entries may appear. ShLi are received from each engine.

-------------------- • ^'ellS'disPlaysmultiple-engineSearch 
ich duplicate entries have been

Gathering Information on the Internet

order to bTaXoga  ̂ however, -kill- are required in

directly to the URL, there are four m WL‘b’ Apnr' ,r"'n 
on the web. They are search tO S°UrCC f°r ”
information gateways, subject d a"d mcta-scarc 11
databases. ctories directory portal-, and online

http://alltheweb.com
http://www.altavista.com
http://www.google.com
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images.google.com

news.google.comGoogle News

www.froogle.comFroogle

Google Groups groups.google.com

Google Catalogs Calalogs.google.com

labs.google.comGoogle Labs

www.blogger.comBlogger

Search hundreds of online 
catalogues.

Table 1: lips on how to search Google

Google Images

Find sites selling the exact 
product you're looking for.

Usenet discussion group 
archive dating back 
to 1981.

Read the most up-to-date 
news stories about 
your search term.

Find images related to your 
search term.

Test-drive potential future 
Google products 
and services.

Start your own online journal 
(or 'blog') with this free seif- 
publishing service.

(i) Vivisimo: http://vivisimo.com
(ii) SurfWax: http://surfwax.com
(iii) ixquick: http://www.ixquick.com

Search engines and meta-search engines are good for precise 
searches, using named people; or for organisations and for searching 
quickly; and widely topics that are difficult to classify. They are not 
good for browsing through a subject area.

All search engines have tips and tricks to be able to use them 
effectively. For example, to enable one to use Google effectively, one 
needs to learn Google tips and tricks. The details can be found on the 
website http://www.google.com/help/features.html.

Figure 1 shows these features. They allow one to directly search for 
images, news, groups, etc. Table 1 shows some tips to search google: 
http://www.google.com/help/cheatsheet.html

images.google.com
news://news.google.com
http://www.froogle.com
groups.google.com
Calalogs.google.com
labs.google.com
http://www.blogger.com
http://vivisimo.com
http://surfwax.com
http://www.ixquick.com
http://www.google.com/help/features.html
http://www.google.com/help/cheatsheet.html
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Figure 1: A screenshot showing Google 
www.google.com/help/ features.html.
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Examples are:
Www-eldis.orgate"a' to development Information.

Gateway):WWW Virtual Library, http://www.vlib.org 
S0S1G (Social Science Information 
www.sosig.ac.uk

- Hires fro'11 features

SgmMH*t>'

' Jb>Iec“iire
s'tes, arranged hv G1reC0llecti0nsofJ<'i:>b^‘^ -ind in,,’rn1' 
commended by soe !eCt that haVt‘ bcen ambled, review* 
suPport research and ?S'USUaHy librarians 1 hcsc gatev. <>}' t 
recommended academ^ LJence needs bv identifying and p< 
‘"^'iirectorireand ,7™"“ PaScs on the Web. they 

a llbraries gateways.

http://www.google.com/help/
http://www.vlib.org
http://www.sosig.ac.uk
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Ask ERIC (educational information): www.eduref.org
SearchEdu (college & university sites): http://www.searchedu.com

There is a large portion of the web that search engine spiders cannot, 
or may not, index. It has been dubbed the "Invisible Web" or the "Deep 
Web", and includes, among other things, password protected sites, 
documents behind firewalls, archived material, the contents of certain 
databases, and information that is not static, but assembled dynamically 
in response to specific queries.

Web profilers agree that the "Invisible Web", which is made up of 
thousands of documents and databases, accounts for 60 to 80 percent of 
existing web material. This is information one probably assumes one 
could access by using standard search engines, but that is not always the 
case. According to the Invisible Web Catalogue, these resources may or 
may not be visible to search engine spiders, although today's search 
engines are getting belter and better at finding and indexing the contents 
of "Invisible Web" pages.

In order to access so-called "Invisible Web" sites, one needs to point 
one's browser directly at them. That is what many library gateways and 
subject-specific databases do. They are good sources for direct links to 
database information stored on the "Invisible Web."

Examples of web pages in (he invisible web are:
University of Botswana Library: Medupe http://medupe.ub.bw/
University of Botswana online databases:
http://medupe.ub.bw/screens/databaselist.html , e.g. EBSCO host.
Subject direclories/portals subject directories, unlike search engines, 

are created and maintained by human editors, not electronic spiders or 
robots. The editors review and select sites for inclusion in their directories 
on (he basis of previously determined selection criteria. The resources 
they list are usually annotated. Directories tend to be smaller than search 
engine databases, typically indexing only the home page or top level 
pages of a site. They may also have a search engine for searching their 
own directory (Chamberlain, 2006). Examples are:

(i) Excite: http://www.excite.com
(ii) Microsoft Network (MSN): http://www.msn.com
(iii) Netscape: http://www.netscape.com
(iv) Yahoo!: http://www.yahoo.com

http://www.eduref.org
http://www.searchedu.com
http://medupe.ub.bw/
http://medupe.ub.bw/screens/databaselist.html
http://www.excite.com
http://www.msn.com
http://www.netscape.com
http://www.yahoo.com


1S divided into 
Sl|bject areas, 
LiveRef.htm.

Live Online Help from Librarians

Live online help enables a user to connect to a librarian at any time. I he 
librarian will communicate with the user employ ing Internet chat, and 
may take the user to various websites. An average session lasts 15-20 
minutes. It may take several minutes for the librarian to sean h and send 
the user answer. The librarian may ask the riser quest i< >r ‘ > ct a better 
understanding of what the user needs, and mav ■ >fter f< ■ !■ ■. x -up by e- 
mail if the question cannot be answered online. B e-mail
messages back and forth, the librarian would be able to 
answers, articles and more. Examples are
(') NCKnows is an online help from North Carolina http:// 

Mcx ^etr^'vcsc8i/CDNI-‘,xe? MR !CATEGORY STAT I L1B- 
nc&ss_command=cust_sup&category
M«ZZ?.nf"rn,‘'"i0" Online <GI°) is free national online 
a"dstate libraries d?UPJ|Orted by 'learly thirt>' Public' academ‘C 

(iii) LiveReffsm)- A P « Stat<?S httP;//Sovtinfo-°rS

httn-// Cale£0I'esand you can find help on different 
P- 'Wvvpublic.iastate.edu/~CYBERSTACK-

f a telephone book, subject directories are
Like the yellow pag*’ot of a more general nature. They are 

best for browsing and for seaon popuJar top.cs, organisations, 
good sources tor info° when a user wants to see what kind of
commercial sites and prod jn a partl lar fl ld
information that is availab and brQWSe through the subj^t
interest, one should go
categories. for topics that ta|l into a tl1eniatic

Information bro . . -.- .; in a subject area;
areathathasasu je > informat. ... ,n Wldely vnr ;
they are not good for quicwy . g

themes.

Other Useful Internet Tools
Many Internet services are available on the web. but one needs to be 
iware of the facilities available for them to e . .. . utilised. This section 
therefore looks at some of these services, such as online help, blogs, RSS 
and Internet Forum.

Wvvpublic.iastate.edu/%7ECYBERSTACK-
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(ii)

RSS

RSS stands for two acronym extensions - Really Simple Syndication and 
Rich Site Summary. RSS is used to publish frequently updated digital 
content such as blogs, or news. Users of RSS content use programs called 
feed 'readers' or 'aggregators'. The user 'subscribes' to a feed by supplying 
to their reader a link to the feed; the reader can then check the user's

Blogs

A blog is one easy-to-use website, where one can quickly posf thoughts; 
interact with people; and more. All for free. A blog is a user-generated 
website, where entries are made in journal style and displayed in a reverse 
chronological order. Blogs often provide commentary or news on a 
particular subject, such as food, politics, or local news; some function as 
more personal online diaries. A typical blog combines text, images, and 
links to other blogs, web pages, and other media related to its topic. The 
ability for readers to leave comments in an interactive format is an 
important part of many blogs (Ng, 2007; Rowse, 2005).

Reading other blogs is an excellent way to learn - not only about 
the content being blogged, but also about the process of blogging. 
Selecting a variety of blogs and writing styles affords a broad perspective 
of how to use the medium. Some bloggers of note are:
(i) News: Online Learning Update - http://people.uis.edu/rschrl/ 

onlinelearning/blogger.html; Scripting News- http://www.scripting. 
com/ ; Doc Searl http://doc.weblogs.com/;
Art: 101-365 - http://radio.weblogs.com/0101365/

(iii) Editorial: InstaPundit - http://www.instapundit.com/
(iv) Audio: Audioblog News - http://radio.weblogs.com/0100368/
(v) Sports: Baseball News Blog - http://baseballnews.blogspot.com/
(vi) Faith: blogs4God - http://www.blogs4god.com/
(vii) Personal: koltke.org - http://www.kottke.org/

To start a blog a user can use: http://www.blogger.com/ or http:// 
www.blog.co.uk/srv/regisler/register.php . These bloggers are free, they 
allow the user to publish ideas, share photos and search and read blogs. 
They also allow the user to receive feedback on one's blogs.

http://people.uis.edu/rschrl/
http://www.scripting
http://doc.weblogs.com/
http://radio.weblogs.com/0101365/
http://www.instapundit.com/
http://radio.weblogs.com/0100368/
http://baseballnews.blogspot.com/
http://www.blogs4god.com/
koltke.org
http://www.kottke.org/
http://www.blogger.com/
http://www.blog.co.uk/srv/regisler/register.php


INFORMATION AND KNOWLEDGE MANAGEMENT IN THE DIGITAL AGE42

Internet Forum

subscribed feeds to see if any of those feeds have new content since the 
last time it checked, and if so, retrieve that content and present it to the 
user.

The idea of creating RSS feeds for search terms is especially 
interesting. Suppose for example that a student is doing a project or a 
paper on global warming. That student could actually create an RSS 
feed that would bring any news about global warming to his aggregator, 
as soon as it was published. For example, through www.bbc.com one 
could personalise news, and the user will receive e-mail on only the user's 
area of interest.

An Internet forum is a facility on the World Wide Web tor holding 
discussions and posting user generated content. -\ sense of virtual 
community often develops around forums that have regular users. 
Technology, computer games, and politics are popular areas for forum 
themes, but there are forums for a huge number of different topics.

Internet forums are also commonly referred to as web forums, 
message boards, discussion boards, electronic discussion groups, 
discussion forums, bulletin boards or : Turns.

Internet forums make it easy for gi ups f people to communicate 
on the Internet. It makes it possible to stay in touch with friends, family 
and colleagues, as well as discus-, sports, health, news, and more. It 
basically connects people who share similar intere t . 1 )ne can join an 
existing forum or create one's own forun vite others to join.
Some examples are:

(i) Yahoo discussion list: http: group- ■>::
(ii) Google discussion list: http: groups..- > ■

(iii) Microsoft Discussion list: http: www.micr immunities/
newsgroups/en-us/default.aspx

(iv) A general list on discussion groups tor ■: ; >u, ,objects. http?'/ 
www.tlg.uci.edu/index/listservs.html

http://www.bbc.com
http://www.micr
http://www.tlg.uci.edu/index/listservs.html
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Internet UsageWorld Regions

Africa
Asia

20.9%

96,386,009 8.7 %556,606,627

1.7 %
WORLD TOTAL 100.0 %

Source: http://www.Internctworldstats.com/stats.htm

Usage% 
of World

North America
Latin America/
Caribbean
Oceania/
Australia

Table 2: Internet Connectivity by Regions 

Population 
( 2007 Est.) 
933,448,292 
3,712,527,624 
809,624,686 
193,452,727 
334,538,018

Europe
Middle East

34,468,443
6,574,666,417

18,439,541

1,114,274,426

33,334,800 
398,709,065 
314,792,225 
19,424,700 
233,188,086

3.0 %
35.8 %
28.3%
1.7 %

In 2002, (here were 38 African countries with 1000 or more dialup 
subscribers, 19 countries with more than 5000 and 11 countries with 
more (han 20,000 subscribers - Algeria, Botswana, Egypt, Kenya, 
Mauritius, Morocco, Nigeria, South Africa, Tunisia, Tanzania, and 
Zimbabwe. Other countries bubbling under the 20 000 subscriber mark 
which could have as many effective users, due to the extensive use of 
wireless links and university networks include: Cote d'Ivoire, Ghana, 
Madagascar, Mozambique, Namibia, Senegal, Uganda and Zambia 
(Jensen, 2002). Table 3 shows the rate of use in some countries in Africa 
in March 2007. South Africa has the highest usage in Africa with 15.3 
%; this is closely followed by Egypt and Nigeria with 15%; Morocco

Status of Africa's Connectivity to the Internet
The world population was estimated to be 6.5 billion people in 2006. 
Out of this population, roughly 1 billion are using Internet (Tofocus.info, 
2006). Table 2 shows Internet users by world region in March 2007. 
Asia has about 36% Internet users in the world. This is closely followed 
by Europe with 28%; North America has 21 %; Latin America/Caribbean 
with 9 %; with only 3 % in Africa. Middle East and Oceania/Australia 
have less than 2% each (Internet World Statistics, 2006; 2007).

http://www.Internctworldstats.com/stats.htm
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Internet UserAFRICA (%) users

in Africa

33,506,567 1,920,000Algeria 5.8 %

5,000,00072,478,498 15.0 %

4,600,00030,534,870 13.8 %

162,082,868 5,000,000 15.0 %

49,660,502 5.100,000 15.3

Sudan 2,800,00036,618,745 8.4

Source: http://www.Internetworld$tats c m sfntsl .

Table 3: Internet Connectivity in Africa for Countries with more than 
Four Percent Users

Population 

(2007 Est.)

with 14%; Sudan with about 8%; Algeria with 6%; and the other countries 
have below 4% each.

Egypt

Morocco

Nigeria

South Africa

Despite these low Internet us.ize r.‘es in Africa, the Internet can 
now be accessed virtually anyw here by numen»us means w ithin Africa 
Public places to use the Internet include libraries and Internet > afes, where 
computers with Internet connections are i; ail.ible. M ur. hotel • now 
also have public terminals, though these are usually tee based. Mobile 
phones users also connect to the Internet from anyw here there is a cellular 
network supporting that technology High-en I mobile phones such as 
smart phones generally come with Intel d e through the phone 
network. Web browsers are available <>n tl i u • • 1 hand ets, which 
can also run a wide variety of other Ii>h-r::*-‘ ■ arc

While the total number of Internet users isdiffit id! to measure, ISP 
subscriber accounts across the continent in earl G ,u>- estimated at 
between 5.5 and 6 million (up signify antic iron- mound 2 million a year 
earlier), most of which are based in Northern Air; a m i South Africa 
However, each computer w ith an Internet or e-mail • onm- lion in Africa 
on average supports 3 to 4 users. Given the ver; lov I’C penetration 
rates, most users access Internet services through Internet cyberc ales or 
kiosks, community telecentres, community phone-shops, schools and 
other types of public Internet access. However, the ratio of users per

http://www.Internetworld$tats
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Internet subscription has reduced to about half during 2005, indicating 
improved affordability of personal Internet access (Research and Markets, 
2006)

Irregular or non-existent electricity supplies are a common feature 
and a major barrier to use of the Internet, especially outside the major 
towns. Many countries have extremely limited power distribution 
networks which do not penetrate significantly into rural areas, and power 
sharing (regular power outages for many hours) is a common occurrence, 
even in some capital cities such as Accra, Dar es Salaam and Lagos. 
Furthermore, most tax regimes still treat ICTs as luxury items, which 
makes these almost exclusively imported commodities all the more 
expensive, and thus unobtainable by the majority (Jensen, 2002).

Another serious constraint to Internet access and usage in Africa is 
the high cost of accessing the Internet in Africa. In more than half the 
countries in Africa, one year of Internet access costs more than the average 
annual income. Only in Egypt, Libya and Mauritius is the annual cost 
less than 10% of the average income. Lower prices result from 
deregulation, competition and foreign investments in the ICT sector, 
and in some cases government subsidies. Although substantial numbers 
of cybercafes have been established in most countries over the last few 
years, the Internet has so far had the greatest impact at the top end of 
business and in well-educated, wealthy families, primarily in the major 
urban areas (Budde.com, 2006).

Applications of the Internet in Africa

Internet has found its way into many sectors in Africa. This include e- 
commerce, telemedicine and education.

The major area of Internet application in Africa is in education. In 
spite of the challenges of technology, online learning has become a 
common practice in some African countries. Some of these educational 
applications of the Internet are described here.

The University of Namibia's c-Learning centre has established an e- 
I.earning Centre (el.C). eLC is a multi-stakeholder centre that hosts all 
e-activities of all educational institutions in the country on one common 
learning management system, under the auspices of Namibian Open 
Learning Network Trust (NOLNet). The University of Botswana also 
has a well-established e-learning Support Centre that has been used to

Budde.com


46

Review Questions

blogsand RSS for information gathering? 
on the Internet different from Internet forums?

on the Web.
5. How can one use
6. How is chatting

INFORMATION AND KNOWLEDGE MANAGf^^^ 

train more than 30% of its academic staff jn .al
technologies. The University of Cape Town has ari°Us educati°n‘ 
initiative (Waimbui, 2006). a similar e-lear111

In Ethiopia, all the 500 secondary schoolsand all -ties
have been networked. Educational institutions in e^Ve lin’veI\1 |Cd 
a pioneering role in e-Learning for many years"c'1 Alrica ha'?h aS 
Botswana, Cameroon, Gambia, Ghana, Guinea, Iyo . °Untr*es sllUalls 
Mozambique, Namibia, Nigeria, and Tanzania hax e ' ^oas1, Mal11 '.^ty 
of ICTs in their already established distance learniiw1101*1'^^ 1' 
universities. Multi-purpose community tele-centr arnnieJtlidy
centres, faculties and corporate training centres acn's "|1'L^*ona' ire 
also connected with African educational providers s -i ° Cfricon 
Virtual University" and international programmes f'r ' i sme’nt 
cooperation agencies abroad. In many countries • . boc’n
equipped with PCs and are gradually being linke 1 ^''Wtionol 
and cross-border school networks. One prominent ex V]* ho<’lSL>t 
Africa", which provides support to practitioners, eduction DoiicvmakerS' 
teachersand learners in 31 African countries (eLearnin > \frica 2006)-

Africa stands to be a great beneficiary of the Internet in areas rang*1^ 
from communication to education, health to trade, and governance to 
knowledge creation. The case mbraced the mobile ph°nC
when conditions were created for moi , om . )iu] ... j1t-n
technology allowed connecting thou . . t low • -osts coul1'
be a learning example.

1. Distinguish between Internet and
2. Howis Africa doing, in terms of Int. rn, :m,-. ■
3. Discuss Internet services and their gro. ‘I B \tt K
4. Describe with examples, the four major ways of gathering information
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Chapter 3

Local Content and Africa's Presence on the Web

Stephen SW. iMututa

Introduction

Importance of Local Content

The importance of local content in the lives of communities is well 
articulated by Raven (2005) on his San Francisco MGO Equal Access Web 
site, where he underlines its importance by observing that local content 
enhances equal access and engages communities by creating customised 
communication strategies and outreach solutions, that address the most 
critical problems affecting people in the developing world.

Harnessing of local content is crucial in bridging the digital divide 
through empowering the people to link and communicate with the rest

Content may be taken to refer to one or many of the following: text, e- 
journals, images, graphics, video, sound, documents, records (e-records), 
movies, iconographies, websites, online databases and emails, news, 
advertisements, software, and animations. On the other hand, local 
content refers to locally-owned, locally adapted, produced or published 
content. In the context of Africa, local content may be taken to refer to 
among other things: artefacts, traditional medicine, architectural design, 
music, governance systems, art. handcraft, attire, etc.

Local content can be accessible though academic and research 
institutions, libraries, museums, archives, electronic and mas-, media, 
national governments, financial institutions, international organisations, 
non-governmental organisations (XGOs), large and small business 
institutions and news agencies. Often, local content is contused with 
indigenous knowledge (IK). However, w hereas indigenous knowledge 
is know-how of local people, that is not universally available, local content 
is all inclusive and result from the codification of IK in appropriate format 
targeting different audiences.
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of the world. Absence of local content can lead to capital flight in terms 
of goods and services purchased from abroad. For example, in Nigeria, 
the National Committee on Local Content Development in a report noted 
that local content of goods and services in the oil and gas sector in 2003 
Was less than 5%, and about 95% of the yearly expenditure of about 
US$8 billion (N880 billion) flowed out of the country through technical 
services and goods procurements (Ugwuanyi, 2003).

UNECA (1996) in the context of Africa's contribution to global 
information noted that such content would: make African peoples 
producers of indigenous information and knowledge and not simply 
passive consumers of imported information; enable Africa to export 
information and knowledge, and to participate pro-actively in the 
development of the global information infrastructure; provide African 
researchers and scientists with access to information on Africa generated 
from within the continent; enable African researchers and scientists to 
collaborate on equal footing with their peers around the world, 
irrespective of distance; and promote African cultural heritage, including 
the modern cultural sector of its rich and growing film and music 
industries.

Moreover, contributing to the information and cultural content of 
the global information could be achieved in many ways such as:

Putting local information content on websites;
Creating subject-based information gateways;
Creating electronic databases;

Digitalisation of documents and artifacts; and
Indigenous language orientation;
Additionally, local content is very important, and by and large, it 

enhances productivity, competitiveness and lower costs; it is useful for 
accountability; it enhances adaptation, skills and technology transfer; it 
bridges knowledge gap; and it promotes learning. Local content has also 
lots of potential, not only to local communities, but also beyond. Local 
content is valuable, because it provides the means of satisfying internal 
needs; it enhances self reliance; it facilitates bridging digital divide by 
providing relevant content; it enhances community access to content; it 
mirrors real life situation and operations; draws on local resources, and 
makes people less dependent on outside supplies, which may be costly,
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scarce and irregularly available. It promotes social justice, so that even­
man or woman, no matter his or her race, age background, religi°n' 
ability or disability, should have the same opportunities. It provides a 
basis for access and participation by ail in the information society; and 
improves service delivery especially by government, XGOs and other 
development agencies.

Access to relevant local content bv communities in sub-Saharan 
Africa, as well as provision of such content to al 1 in the information society 
would enable Africa to make a contribution to the stock of global 
knowledge. Local content development is a critical component in 
improving service delivery, especially bv gov ernment, NG Os and other 
development agencies, as these agencies are able to communicate and 
relate with people better on the basis of their needs Local content can 
enable people of sub-Saharan Africa to benefit from technology transfer 
from developed countries, as ci.t. te: gigs can be adapted to local
needs.

Similarly, local content can be us :e the
people's culture and their wav of life rnd c >i sequ -i tl 
with an opportunity to link with the outside world. In addition 
publication of local content electronical!', is b >und to m ike it possible to 
enhance access to knowledji n I nt
problems that are situation-;
creates opportunities for p for people rally
developing world such as sul. .. -win
needed information and edu local 1 product i goodsand
services.

Ihrough theuseof Im ■ ign and produce
local language audio and multi-me .. e used to
educate and catalyse behav lour d >a: . .. ' ‘ >i (•••ample
in the light against HIV/A1DS pandemi al ontent can
enable a people to determine relev am .u. 1 . ; ••• infrastructure
and technologies, in order to develop the best practic es to address issues 
that relate to the community such as sanitation, literacy, community 
self-help projects, entrepreneurship, theatre, music, dance, etc. 
Moreover, local content is one sure wav of introducing the youth to their 
cultural values, before learning foreign content. In Africa, paucity of 
information resources in the form of journals, published books, research 
output, and online databases makes access to locally generated
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knowledge important. Local content, by and large, is relatively 
inexpensive, and yet, one of the most powerful tools to mobilise and 
empower remote and under-served communities. In some remote 
communities, local content may provide the only means of gaining access 
to knowledge and information, which can help to bridge the knowledge 
divide with other communities.

Local content when disseminated widely allows members of a 
community to express their values and be identified as unique entity, 
thus enhancing their political and economic bargaining power. Likewise, 
local content provides sources of entertainment for the people, e.g. drama, 
song, dance, etc. It also enhances relevance, especially in learning, where 
the learner can easily understand examples from local settings than when 
they are foreign. Through local content, it is easy for communities to 
share information, as such information is understandable to a wide range 
of people and tends to address common concerns such as development. 
It also enhances literacy and lifelong learning, as this culture can be 
instilled earlier in the lives of individuals.

Through local content, it possible to promote African languages and 
a positive attitude towards technology use. The best example that one 
can draw from is the initiative by the African Languages Technology 
Initiative (ALTI) of Nigeria, which developed the Yoruba keyboard, which 
won second place in the 2003 AISI IICD Local Content Applications 
Award. This award recognises innovative features that apply ICT to the 
local content development. The Yoruba Keyboard is designed, as 
explained by Egbokhare et al. (2003), to nativise technology, so that it is 
no longer seen as belonging to foreign cultures and peoples. 
Consequently, the keyboard will influence the thinking process and 
attitude towards technology. Similarly, it will increase the sense of pride 
and value in local languages and cultures, and thus help to preserve 
them. ICT becomes something that can be owned and appropriated 
when perceived as locally developed tool with the needs of people in 
mind. Moreover, the keyboard is expected to enable Yoruba people 
engage in the Global Information Infrastructure, and provides a means 
of keeping local knowledge alive and dynamic. Harnessing and making 
local content available and accessible through such adaptive technologies 
as the Yoruba keyboard is one way of encouraging access to and use of 
ICTs by local people.
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Sources of Local Content

There are various institutions and entities involved in content generation 
and management. They include but are not limited to: the media; Internet 
service providers; artists; publishers; mobile operators; community 
information gatekeepers; bloggers; researchers; government; the private 
sector and NGOs. Similarly, Chisenga (1999) outlines institutions and 
means of local content creation to include: libraries, museums and 
archives; non-governmental organisations; universities and research 
institutions; governments; news and media agencies; individuals; and 
electronic bibliographic databases.

Moreover, local and international non-governmental organisations 
operating in sub- Saharan Africa are known to produce quite a lot of 
information materials with a large local content tor public consumption. 
These organisations conduct research and work on projects whose end 
result is basically information on local issues of development. Sub- 
Saharan Africa has a large number of universities and specialised research 
institutions that have the capacity to produce and publish information 
on the web with a large local content. Similarly, virtually all governments 
of sub-Saharan African states have already set up Internet websites, where 
they provide information about government departments Though the 
quality and comprehensiveness ■ f these sites vary with most of them 
just having brochure-like information, they can provide basic local 
content, albeit on a small scale

By and large, national television and radio netw<>rk • are established 
to serve the local populations. These institution > often have the 
infrastructure to collect news and information from around the country 
and disseminate such information to both !o> ,il nd international 
audiences. Using the Internet infrastructure, the - an :■ i< h millions of 
people around the world, and thus afford the peopb- mud the world a 
rare opportunity to access a wide variety of origin and first hand news 
stories from sub Sahara Africa. Thev have in their m hives a lot of 
information collected over the years that represent local content. 
Increasingly, a number of newspapers on the continent have online 
versions that provide great potential as sources of local content. They 
need, however, to review their policies to ensure that as much local 
content as possible is catered for. Chisenga (1999) points out that several 
websites created by individuals in sub-Saharan Africa are also slowly 
coming up. These sites could also be used as sources of local content. He
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gives examples of sites of artists such as Lucky Dube (South Africa), 
Yousour N'dour (Senegal), Salif Keita (Mali), Baba Maal (Senegal), Khalid 
(Algeria), Astere Aweke (Ethiopia), Kofi Olomide (Democratic Republic 
of Congo), Angelique Kidjo (Benin), Papa Wemba (Democratic Republic 
of Congo) that have large component of useful local content. Likewise, 
digital libraries (e.g. African online digital library), information gateways, 
libraries and documentation centres, databases of local theses and 
dissertations in universities, bibliographic utilities such as SABINET, 
digitisation projects (e.g. University of Natal, Rhodes University, 
University of Botswana); national libraries, museums and archives are 
other sources of local content.

Local Content in Africa

Sub-Saharan Africa with about 950 million people is estimated to have 
more than 2,000 different languages constituting about a third of all the 
languages spoken in the world.. In these languages lie a rich cultural 
diversity and heritage in the form of local wisdom and values of the 
people built over several years.

Africa has long suffered from paucity of information resources, 
arising out of undeveloped information and book trade infrastructure. 
Moreover, despite the fact that in the last two decades, there has been a 
dramatic increase in the global production and dissemination of 
information through electronic means spurred by the Internet and the 
World Wide Web, the majority of people in sub-Saharan Africa still lack 
access to critical information needed to address problems affecting their 
livelihood. Even where efforts have been made to bring about Internet 
connectivity, access does not necessarily guarantee the production and 
availability of relevant information (Adam, n.d.). The tremendous 
potential for sharing knowledge on the Internet is hardly being exploited 
by people of sub-Saharan Africa for various reasons, including lack of 
relevant content and limited access to relevant digital technologies, notably 
the Internet.

Sub-Saharan Africa, more than any other part of the developing 
world, faces also several problems such as poverty, malnutrition, high 
infant mortality rates, wars, ethnic strife, environmental degradation, 
political, economic and social instability that require in many ways home 
grown interventions to solve. Access to information, education as well 
as access to established knowledge and practices is a vital resource 
required to alleviate these problems.
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As already pointed out, the term local content refers to knowledge 
and practices generated locally or adapted locally and owned by' the local 
community. Local content is by and large reflected in the community's 
way of life and mannerisms such as language, attire, traditional regalia, 
artefacts, embroidery skills, traditional medicine (e.g. dental care), 
architectural design, music, dance, community theatre, governance 
systems, communication systems, knowledge systems, conflict resolution 
mechanisms, handcraft and technology (e.g. the Yoruba keyboard in 
Nigeria). Specific forms of local content may include, for example, market 
prices, health information, cost of farm inputs such as fertilisers and 
seeds, health information (on for example, HIV AIDS), information for 
small businesses, local business models and case studies, agriculture 
information and government information.

Challenges of Local Content Development in Africa

Local content has increasingly become a topical issue that continues to 
preoccupy African governments, development agencies, civil society and 
local communities. The rapid growth of the Internet has been 
accompanied by the dominance of English language content, which 
largely targets the needs of users who are English speaking and mainly 
from America, Asia and Europe

Concerns for the paucity of local content arise from its potential. 
There are various compelling reasons why local content development 
and its presence on the web are essential. Africa faces the problem of 
limited availability of information and knowledge systems that address 
African needs. Most consumption of information isexternaL I or example, 
theUnited Nations Economic Commission for Afri i(l NEC A)indicated 
that surveys had shown that Africa generated only H. 1 of global content, 
and if South Africa's contribution was excluded, the tig,tin- was a mere 
0.02% (UNECA, 1999). Comparatively, it was estimated that Americas 
had 79.6% Internet hosts, 10.84% for Europe, and 7.5% for Asia. Other 
problems faced by sub-Saharan African communities in accessing 
information on the web include lack of user-friendly interfaces, limited 
use of local languages, and limited interfaces for illiterate people. 
Moreover, though indigenous knowledge (IK) has been widely used in 
different parts of sub-Saharan Africa to improve agricultural practices 
and transfer of relevant technologies and cultural practices to farmers, 
little has been done in the past to harness this treasure. In Uganda, for
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example, IK has been applied in cultural management of the Matoke 
crop to reduce harmful effects of sigatoka disease.

Jensen (1997) discussed in detail the following constraints that hinder 
Africa's contribution to global content:

Low level of computerisation in most countries;
Scarcity of computers;
Lack of proper guidelines on the use of computer facilities;
Limited training and lack of skilled manpower;
Lack of mechanisms to improve collaboration in areas of electronic 
networking;
Vandalism of network infrastructure (i.e. telephone lines);
High import duties on computer and communication equipment;
High prices of Internet services in some countries; and
Inadequate Internet bandwidth.
By and large, technological capacity in Africa is largely imported 

and often, such technology is implanted rather than transferred because 
ol several constraints including, inadequate or complete lack of 
indigenous mechanisms to adapt such technologies. Pushing ICTs to 
communities without adequately integrating them in the community's 
socio-economic milieu stands little chance of success. It is also important 
to integrate technology with practical local content and applications that 
mirror the communities' real life situations. Moreover, Africa's local 
content, especially indigenous knowledge, has for a long time been 
exploited by the developed world, especially in the area of environment 
and biodiversity, at the expense of local people. The rapid increase in 
globalisation has awakened many countries and development 
organisations to the threat of losing their knowledge and cultural values. 
In addition, local content draws on local resources and makes people 
less dependent on outside supplies, which may be costly, scarce and 
i r r eg 111 a r I y a v a i I a b I e.

Africa has very limited presence of websites that address the needs 
of rural communities. In addition, electronic mailing lists and UseNet 
newsgroups on the Internet that discuss issues relating to Africa are often 
associated with organisations in the US or Europe. This is also evident 
by the fact that these lists and newsgroups are largely hosted off- 
continent, except for a few lists and newsgroups that are hosted in South 
Africa, North Africa and Kenya. For example, AFRIK-IT is a notable public
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list on IT, but it is run from Ireland-by -the University College of Dublin. 
Other lists such as the African Information Society Initiative's AISI-HITD- 
CL and its associated African Technical Advisory Committee ATAC-CL, 
the PICTA-CL and SCAN-ICT-CL mailing lists are also hosted out of 
Africa (Chisenga, 1999).

Other constraining factors for developing local content in Africa 
include:
- Lack of access to electricity and telephony. Most sub-Saharan African 

communities do not have access to electricity and telephone services. 
These have hampered development of local content for the web. 
Moreover, where electricity power supply and telephone 
infrastructure are available, high costs of telephone and charges by 
Internet service providers hamper use.

- Illiteracy and limited skills: Illiteracy in some parts of sub-Saharan 
Africa, especially those areas that have been ravaged by civil war- 
such as Somalia, Angola D.-m rnatic Republic of ( ongo, Rwanda 
and Burundi, limits capacity to create and u-e local content

- Language barriers: Local languages sub-Saharan Africa are not
languages of the web, and consequently those who want to create 
content must create it often in English, French or Portuguese. Ihe 
description of local cultural artefacts in a foreign language makes 
them vulnerable to the danger »fl • iuti t i original value.

- Low technology penetrati >n Though the use of the Internet has grown 
relatively rapidly in most urban are.;- :n ,ub Saharan Africa, the gap 
with developed countries remains high Afr. a is estimated to have 
about 13% of global population of six n people, but in 2001, it 
was estimated that only:

- 1 in 4 had a radio (205 million)

- I in 13 had a TV (62 million).

- 1 in 35 had a mobile phone (24 ir...

- 1 in 40 had a fixed line (20 million).

- 1 in 130 had a PC (5.9 million).

- 1 in 160 used the Internet 5 million).

- 1 in 400 had pay-TV (2 million).

(Association for Progressive Communications, 2002)
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Low PC density: In 2001, the number of PCs in Africa was estimated 
at 7.5 million for a population of about 900,000, 000 people. Even 
with this low PC penetration (1 PC for every 100 people), cross under­
utilisation of existing computer resources was reported to be 
common, often caused by many standalone PCs in secluded office 
with no use of local area networks.
Lack of content developers: Generally, there are very few well- 
established local content developers on the continent. Moreover, 
though institutions such as universities are high consumers of 
Internet content, they create very little content for the Internet. Most 
research publications are produced in the West, and universities in 
sub-Saharan Africa use them for teaching research and publications. 
This is attested to by the recent global rankings of universities based 
on, among other things, research output, which put sub-Saharan 
African universities in the lowest ranks of the league tables.
Lack of appropriate policies: Most governments in sub-Saharan Africa 
have no deliberate or conscious policies to enhance the African 
content on the Internet.
Diversity of languages: There are various languages in sub-Saharan 
Africa that are not standardised. The standards are necessary to 
facilitate communication, using various versions of Africa's languages 
in the digital world, so that the different communities can make a 
significant contribution to the global information society. Moreover, 
diversity of languages spoken in Africa raises many challenges that 
call for technologies that can facilitate communication and access to 
information in as many languages and scripts as possible.

Lack of cultural policies: In sub-Saharan Africa largely, no cultural 
policies are in place to harness the rich cultural practices of the people. 
Consequently, traditional ways of life, knowledge and know-how 
arc disappearing with the onslaught of foreign cultures through 
globalisation.

Poor reading habits: Within sub-Saharan Africa, the attitudes of the 
people towards information are poor. This is exacerbated by the 
shortage of publications that are generated locally. Local writers and 
playwrights have done fairly well outside the continent of Africa but 
have done little to promote indigenous knowledge. Western 
knowledge systems that have largely been deployed within sub-
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Requisite Infrastructure for Enhancing African Content on the Web

Africa needs appropriate and adequate ICT infrastructure, in order to 
enhance the availability of African local content on the web. I hese elforb 
include, but are not limited to:
- Shared/public access and the

networks;

Saharan Africa were developed and tailored to solve problems of 
specific environments and cannot effectively be applicable without 
being repackaged for indigenous consumption.

- Brain drain: For a long time, sub-Saharan Africa has suffered from 
the problem of brain drain of high calibre skills in search of more 
decent life overseas, especially in Australia, Britain, Canada, New 
Zealand and the United States. This outflow of key skills hampers 
critical human resources that would be involved in content 
development.

- Other factors constraining sub-Saharan Africa's presence on the Web 
include as outlined by Chisenga (1999): low level of computerisation 
in most countries; lack of proper guidelines on the use of computer 
facilities; lack of mechanisms to improve collaboration in areas of 
electronic networking; vandalism of network infrastructure (i.e. 
copper telephone lines); high import duties on computer and 
communication equipment; and lack of Internet bandwidth.

Other problems affecting local content creation and management 
in Africa include:

Inadequate infrastructure, including access to the Internet;
Weaknesses in content organisation, consistency and management; 
Lack of institutional framework for : : : -:n ■ content:
Under-utilisation of content
Lack of preservation plaiw for . '
Lack of tools for content create >n an i : irin •:
Lack of content capacity buildin > strategic-,.
Lack of standards - metadata and b> st pr.u tn is;
Security issues and thefts of content: and
Problems of communicating content associated with integration, 
inter-operability and scalability of technology.



Expansion of both international and national bandwidth;
Liberalisation of telecom sector, including VOIP and Internet services; 
Growth in use of public access facilities, such as cybercafes;
Reduction in the price of international bandwidth;
Improvement in Internet connectivity for the rural areas;
Increased literacy level and skills development to produce content; 
Access to funding for local content development projects;
Use of open source software for creating and sharing local content; 
Use of low-cost consumer oriented two-way VSAT services for taking 
Internet services to rural areas where laying cables may not be feasible 
because of hostile terrains;
Local peering of ISPs through which national Internet Exchange 
Points (IXPs) are interconnected and all of the ISPs transfer local 
traffic, in order to reduce traffic delay and costs. This model worked 
well in Kenya, Mozambique and South Africa (Africa Internet Status 
Report, 2002).

61

Institutional Frameworks for Local Content Development in Africa

The United Nations General Assembly designated the 1980's as the 
industrial decade for Africa and emphasised the need for the African 
continent to develop a local machinery capability as a means of satisfying 
internal needs. It also envisaged creating indigenous capability for 
modifying and adapting foreign technologies to peculiar conditions and 
economies of the continent. Additionally, the Organisation of African 
Unity in 1980, through the Lagos Plan of Action, placed great emphasis 
on locally generated information to solve Africa's development problems. 
The Plan recognises that the strength of the indigenous information 
systems lies in content of valuable social, scientific and technological 
information, as well as traditional channels of information exchange. 
The Plan recommends that African countries should enact policies that 
reflect adequately socio-cultural values, in order to reinforce cultural 
identities. The Plan stresses the importance of basic industries, and the 
need to move towards technological capability and self-reliance in the 
region.

Similarly, the G8 Digital Opportunities Task Force in its 2001 Genoa 
Plan of Action defined an approach to increase access and use of ICT in 
countries and, in particular, proposed the development of local content 
through making software applications available, encouraging

LOCAL CONTENT AND AFRICA’S PRESENCE ON THE WEB $
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participation of local stakeholders and expanding the languages available 
on the Internet (DOT Force, 2001). Furthermore, during the Kananaskis 
Summit of G8, African leaders made the use of ICTs a priority They 
made a declaration to commit resources for developing basic 
telecommunications infrastructure in their countries to provide universal 
access to content. During the same Summit, Canada undertook to ma e 
a contribution to the DOT Force agenda for Africa by declaring its intent 
to promote community access through network connectivity and support 
for the creation of local content. Similarly, UNESCO's actions in the 
cultural arena in Africa stress among other things, making information 
and communication technologies available to all, while working o 
increase the production and dissemination of local content in the media 
and via electronic networks. Similarly, the New Partnership for Afncas 
Development (NEPAD) has made commitment in its principles o i 
to develop ICT programmes, including local content in order to empower 
Africans to make a unique contribution to the information socie y.

Similarly, governments and development agencies sh 
involved in helping to create local content. For exampie I reneh-speakmg 
countries generally have a higher profile on the wt an 
French speaking counterparts, because French-ba sed agencies ha e 
provided strong assistance to French-speaking cotin nc s, ini < 1 
counter the dominance of English on the Internet ()n the other h  
radio can be a very important tool for enhancin ’ lot il content ins 
Saharan Africa. This is because, it is still by tar the most dominant mas 
medium in Africa, with ownership of ra I io sets being much' higher han 
for any other electronic device. Estimates for ra io rs . 
in 2002 were 200 million, compared with only 62 million TVs (A 
Internet Status Report, 2002). Likewise, the ir m ‘ growth of cell 
telephony should play a significant role in lot al < ontent sharingjn Africa. 
Most countries in sub-Saharan Africa have more cell phone lines ttaj 
the fixed lines. In Kenya, for example, during 2006, the number of rd 
phones users was estimated atsix million (population 3 < million), Nigeria 
16 million (population 130 Million); Botswana, 600, 000 (population 1.7 
million); and South Africa, 26 million (population of 44 million).

African governments should consider providing incentives fur 
interested individuals or organisations to become content providers. Such 
individuals or institutions’could include the media, Internet service 
providers, artists, publishers, mobile operators, and community
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Enhancing Access to Local Content
Access to local content can be facilitated through a number of strategies 
that include:

Enhancing human computer interaction;
Digitising content to enhance its ubiquity, and continuity of access;

- Providing single searchable point to contents;

- Providing conducive environment for accessing information using 
ICTs;

- Taking cognisance of linguistic diversity and multilingualism in 
developing local content;

information gatekeepers. Similarly, African governments should address 
the needs of the disadvantaged people in society such as women, children 
and the disabled with visual and hearing problems. Moreover, respective 
governments should put in place local content applications development 
and media awards that recognise innovative or pioneering applications 
of ICTs to local content development, such as recognising an outstanding 
story, campaign or project, in which the significance of local knowledge 
and content is highlighted. In addition, efforts should be made to develop 
a framework that encourages partnership between private sector and 
government agencies in translating and adapting foreign content into 
Africa's local languages.

It is important to promote universal access to education, which has 
been elusive to many countries in sub-Saharan Africa. Similarly, 
universities in sub-Saharan Africa should be well-resourced, in order to 
promote scientific publications in areas that promote local content. 
Additionally, through e-governance, local content could be developed 
and made accessible to communities in languages understandable to a 
majority of the people through government electronic infrastructures.

It is important that sub-Saharan African countries invest in the 
revitalisation of indigenous information systems as one way of enhancing 
local content development in Africa. Similarly, there is need to explore 
ways of using indigenous languages at universities for science and 
scholarship and for the publication of local content. The use of English 
as the lingua franca of scholarship and science has often been suspected 
to contribute to the low pace of industrialisation in Africa.
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Promoting digital inclusion:

pr7ferences~SyStemS f°r diverse abilities, skills and

’ Promoting literacy and support for digitally challenged;

- I roviding diversity of interfaces;
Offering online education and support;

Promote user centered methodology in budding stems;

- Providing high bandwidth for multimedia content;

inform p*nStlhlJtlOn‘11 caPncities *o collect organise, store and share 
nformation and knowledge; and
Stimulating the creation, processing. dissemination of information 
to all people.

wirp?thCr TanS °f prOm<’,lnss " to local content include: usine 
wirelessapphcationprotocol V\ tai and number portability; cyber­

atom  ̂providmg focal content ting ICTs in the cult
n PC0Pk'; enabling ner education and protection; 

huma ,nglnteractivecontent; prest . d content; putting in pl ice 
the r\n rLS|°Lirce dvvcl<.pment strategH renting public awarcnesson 
in ICT 1 f °- ICT5, Prov *d*ni5 c hi cation and tr lining programmes 
hri 4 • ' iT* ^ree flow of ir • >rm it ion; eliminating illiteracy 
as<sicr,n^ 6 *?*ta^*V*^e using open tandard providing technical 
inform3"^6 ajd SUPPorf; enhancing universal ind free access to 
nrnm at,On; deve,0Pingskill for ngand rrti < lot content r 
Ptotoohng investment in new teehn

Similarly, access to local content can be enh I through: 

rovjd*ng affordable or free-of-charge to the Internet;
'roviding incentives to enhance content c reahon;
roviding technical support,

Enhancing, connectivity and quality of access;
roviding electricity grid infrastructure;

Enhancing online security, privacy and confidentiality;
- Provtdmg diversity of technology;

L^Xare; aSndndardiSnti°n aPPlications' interfaces, software and 

Addressing obsolescence issues.
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Content Management
Content of any nature needs to be effectively managed for it to be used 
to achieve desired outcomes. Content management can be defined as a 
set of processes and technologies that support the generation, 
dissemination and use of content. It may also be perceived as the means 
by which an organisation efficiently plans, collects, organises, uses, 
controls, disseminates and disposes its content and through which it 
ensures that the value of that content is identified and exploited to the 
fullest extent.

There are various ways of managing contents that are facilitated by 
technology such as: e-mail; bulletin board; discussion boards; mailing 
lists-mass; newsgroups; web forums; portals; blogs; websites; web 
directories; subject gateways; online databases; OPACS; institutional 
repositories; digital libraries; and search engines/federated search engines. 
Such content should be reviewed, reformatted and uploaded into the 
web to have a wider reach.

Conclusion

The provision of local content on the web is critical in the development 
agenda of sub-Saharan Africa. To develop and nurture local content will 
require multi-pronged approaches involving governments, development 
agencies, academia, etc. There are different kinds of infrastructure in 
sub-Saharan Africa that can be used to enhance content development 
such as government websites, online media houses, Internet service 
providers, cellular phone providers, community radios, and community 
telecentres.

For sub-Saharan Africa's local content to be of use to its people, it is 
important, first and foremost, that Africa's information resources 
presently lying fallow should be revitalised and harnessed. This would 
be achieved through a number of strategies, including harnessing local 
knowledge from gatekeepers in local communities, who are the 
custodians of community information. Moreover, local content creation 
should just not target the elite, but must cater for all with emphasis 
placed on local communities. Information professionals need to take 
the lead in the documentation and repackaging of information, while 
the media can help to disseminate such information. On the other hand, 
the private sector can be encouraged through social responsibility
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Review Questions
i.

2.

4.

5.

obligations to continue to come forward and fund community initiatives, 
aimed at creating local content. The digitalisation of documents, as well 
as creation of electronic databases that are of use to local communities, 
should be encouraged. It is important to invest in training of information 
professionals in web design, digitalisation of documents, setting up and 
maintaining information gateways, and using software that addresses 
different languages, as well as strengthening copyright and intellectual 
property laws. Preservation of communitv knowledge demands effective 
government interventionist programmes that recognise the rights of 
traditional intellectual efforts. The development of sub-Saharan Africa's 
information and content infrastructure remains a challenge that must 
be continuously addressed for the people of the sub-continent to be equal 
participants in the global information societv.

Using appropriate examples, define the concept of local content 
and explain how it differs from the concept of indigenous 
knowledge.
Why is putting Africa's local content on the web important?
Why do you think sub-Saharan Africa's local content on the web 
remains very low?
What can be done to improve Afri a't content on the web? 
Uiscuss examples of what constitutes Africa's Io< al . ontent.
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Chapter 4

Introduction

Towards Developing African's Web Content: 
Challenges, Strategies and Tools

Ayofyijl. Ojedo^iin

Africa's Web Content Resources

Almost ail the 54 countries in Africa are now on the Internet. Of the 
estimated 2007 Africa population of 933,448,292 (which is 14.2% of the 
world's population), 33,421,800 African are Internet users. I his is a 3.6% 
penetration of the percentage population, and 3.0% of the percentage 
users in the world (Internet World Statistics, 2007). This, among others, 
may have been informed by the deficiency of local content on the web 
in spite of its vast pool of local content such as political institutions, rites,

Information is widespread and incomplete at any single resource. Users 
would therefore, in most cases, be required to collate information from 
various locations in pursuit of a single ’oal. Phis suggests that 
sophisticated users will require multiple distributed disjoint bits of 
information to accomplish a single task. The World \\ ide Web (WWW) 
simply referred to as the 'Web', a graphical client-server information 
system, which uses hypertext to organise, connect, and present 
information and services throughout the Internet, now make-, this 
possible.

The web, as was its purpose, is a massive resource of information to 
which anyone anywhere can connect or from which anyone inywhere 
can receive. It is the communication medium of choice for many people 
today. One major advantage of the web is that many people can access a 
single online resource simultaneous!'.

However, Africa has a low score-card with regard to locally pr< iduced 
content on the Internet. This chapter di ,u •• web , intent collection 
and the challenges of Access to content in Afrn >



71TOWARDS DEVELOPING AFRICAN'S WEB CONTENT

Table I: Chart of Web Content by Language

Language

English
Non-English_________
European (non-English)
Dutch______________
French_______________
German_____________
Italian______________
Polish________________
Portuguese___________
Russian______________
Scandinavian (total)
Spanish

Source: Sigurbjomsson, Kamps, and Rijke, 2005
http://staff.science.uva.nl/~mdr/Publications/Files/jdim2005-webclef.pdf

Internet Pages

1142.5
2024.7
536.9
38.8
113.1
156.2________
41,1_________
14.8
29.4
33.7
17.4
59.9

% Web Content
56.4
43.6
26.5
1.9
5.6
7.7 ___________
2.0___________
0.7
1.5
1.7 ___________
1.3
3.0

art and drama, etc. Most of the content on the web are generated either 
in Europe or the United States. The position paper commissioned by 
the African Internet Service Provider's Association (AfrISPA) revealed 
that Africa's claim to Internet domain space is 0.2% for a population of 
14% of the global population (African Internet Service Provider's 
Association, 2005). Although this shows an increase from 0.04% of the 
global web content as estimated in 200*1 (Mutula, 2002), Africa remain 
deficient in web content. Unfortunately, the majority of the countries 
studied by AfrISPA have no Internet content development plans. 
Indigenous knowledge and content from Africa is therefore yet to reach 
millions of users on the 'net'. Education, sciences and community 
development sites have the lowest content. The situation is exacerbated 
by the fact that Africa's content on the web is mostly in English, which is 
spoken only by the educated elite. Indeed, English still functions as the 
lingua franca on the web. English is by far the most frequently used 
language. However, there are also substantial non-English content on 
the web. Some indicative figures on the distribution of web content over 
languages are shown in Table 1 (Sigurbjomsson, Kamps, and Rijke, 2005). 
The demand for the use of the Internet in Africa is not only reduced by 
the lack of local content in a widely spoken and understood language, 
but also limited only to those who can see and read as the visually impaired 
are not catered for (Mutula, 2002; Global Reach, 2004). Content on African 
sites is also relatively poor, with the exception of public information sites 
(Chivchanga, 2000).

http://staff.science.uva.nl/%7Emdr/Publications/Files/jdim2005-webclef.pdf
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Making Africa's knowledge available on the web is one way of raising 
awareness about Africa's cultural identity, values, practices and 
innovations. Its strength, however, lies in the content of valuable social, 
scientific and technological, as well as traditional channels of information 
exchange. Of immediate need are information for survival, education, 
business, research and politics. Local content could be of value to 
researchers, who wish to undertake studies on diverse subjects in Africa. 
Local content draws on local resources and makes people less dependent 
on outside supplies, which may be costly, scarce and irregularly available. 
It is important in conflict resolution, environmental conservation, and 
community development. Readily available sources of local online 
content include grey literature in the form of government documents, 
theses and dissertations, accession lists, specialised bibliographies of local 
information. These may be found in libraries and government 
departments (Mutula, 2002). Others are business information, that is, 
information about institutional activities, products and sere ices, and 
news. Many governments and institutions are already digitising the 
content of these sources for online access.

Africa's web content is currently in various forms. African content 
covers the following areas: civil society issues (such as peace and security, 
socio-economic policy analysis, gender, health and population, 
sustainable development, the social sciences, human rights, civil society 
and community development), education, science, technology and 
statistics, e-governance (to improve administration and governance), e- 
business, media, arts and culture (which represent the biggest area in 
African web content to promote African music, museums and galleries, 
to assert national cultures and identities, and keep tra< k ■ >f history), travel 
and tourism, and electronic mailing lists and web-based I mail. Although 
many large and small companies in Africa have discovered that the 
Internet can serve as a global marketing tool, other publu and private 
organisations/institutions(socio-cultural and scientific) in Africa also need 
to be encouraged to put their content on the web. In terms of design 
methodologies, one approach to developing a successful website in an 
Africa setting is by groups (socio-cultural and scientific) organising 
discussions/workshops. This revolutionary approach was used by 
Women's Net (http://womensnet.org.za and http://flamme.org) in the 
development of their website. Their workshop was for women from 
different gender groups in Southern Africa to 'brainstorm what a 
women's information and communications network could offer the 
tvomen'. They developed a framework for sourcing, organising and

http://womensnet.org.za
http://flamme.org


73TOWARDS DEVELOPING AFRICAN'S WEB CONTENT

The Challenges of Access to African Web content

Status of Information

making information available centrally from a website. They also 
developed an impact assessment approach that involves feeding 
information to the resource on a regular basis, with the strategy team 
meeting on an annual basis to review how far the goals and objectives of 
the website are being met. Thematic approach is another method that 
could be used. The thematic approach was used by a group focusing on 
'content to educate', provide information and a platform for 
communication. The cornerstone of their endeavours hinges on "access, 
content and training" (Chivhanga, 2000). Themes may also include but 
not limited to educating Africans on issues of HIV/AIDS, child abuse, 
small-scale business enterprises, agriculture, people's culture and way of 
life, resources in Africa, etc.

The poor status of information - both electronic and non-electronic in 
Africa, has been a subject of concern for many years. It remains a 
problem, even now. The information, no doubt, is there, but in many 
cases locked up in people's heads, or just lying around; that is, not 
collated, classified and stored in an easily accessible manner. It is also 
sometimes a result of deliberate suppression of the free flow of 
information in a given locality because of the political consequences of 
making people fully aware of the state of affairs around them. In some 
political circles, it is even said that the Internet is bad for the African 
people (Chivhanga, 2000). Some governments view the Internet as a 
threat to African culture and national security, which results in restriction 
of public accessibility (Ngwainmbi, 2000, cited in Roycroft and Anantho, 
2003). It is thus obvious that political intransigence has to a large extent 
contributed to the slow growth of the technology in Africa. The apathy 
to provide universal access to communication services therefore largely 
explains the low telecommunications infrastructure, such as telephone 
lines and personal computers (PCs) in many African countries. The 
challenge is for everyone devoted to Africa's development to become 
more vigilant and stand up against reactionary forces. This can be done 
through the initiation of sustainable positive action programmes that 
demonstrate the good about the technology, such as access to a library 
of educational material and savings on communication through email 
(Chivhanga, 2000).
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Hurl World Xev. %

Capacity for Web Content Development

Africa also appears to lack capacity for content development and policies 
for content creation. While the web space is expanding with all countries 
now having some form of local or internationally hosted web servers, 
the degree of comprehensiveness and the quality of the increasing 
number of websites vary. Key to improving African development and 
the growth of content on the web is Information management. 
Information gathering and production in digital format (text, graphics, 
audio and motion pictures) must therefore be encouraged. It is important 
to continue to focus on information management - its collection in digital 
format and qualitative processing and dissemination. It is a prerequisite 
to information dissemination on the web. Information cannot be 
disseminated if it is not organised. African governments must encourage 
the establishment of local and global web presence through Intranet 
and Internet. This must, however, n >t be mortgaged tor quality. 
Information consumers have bec<'me more selective and are demanding 
quality and reliability. They do not want to lose time on sites ottering 
incomplete, inaccurate, outdated, or difficult to access content Africa's 
slowly growing Internet sector thus needs t<> bec<>me fierc ely c<>mpetitive. 
In an attempt to improve its web ontei t in 1 t > ichieve highest user 
satisfaction therefore, the quality of web t ■ t must receive serious 
consideration. Quality must be rou h cooperatively
developing, maintaining and pr ite based on peer review
systems. This is very important for i ival in the information
age. Measures of web content quality include interactivity with users, 
dynamic content, community centric c< intent, regularly' updated c< intent, 
and downloadable content and rich and accurate content H conomic 
Commission for Africa, 1999; InterPress Th rd IV Id Xe .7 gem y, 1999; 
Jensen, 2000 and Mutula, 2002).

Enabling Policies

Policies to guide content development must also be put in place by 
respective governments. In addition, they must create enabling regulatory, 
legal and policy frameworks to protect security, privacy and copyright 
ownership, and must encourage accessibility' and competition at 
affordable pi ices, lhese must receive support at the highest level of 
political leadership, (he policies must address such issues as 
infrastructural development and rural connectivity (using the VSAT
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Local Languages

Much of a people's cultural and intellectual heritage, especially in rural 
areas, is contained within and expressed through the local language. Thus, 
limiting people to the use of ICTs in a foreign language tends to exacerbate 
the "digital divide"; makes ICT adoption long, difficult and expensive; 
and impoverishes local cultures. Many languages are spoken in Africa. 
While a great deal of adapted software and content already exists in Arabic, 
very little has been localised to the needs and cultures of rural Africans 
(Global Envision, 2007). Generating content in local languages therefore 
poses a challenge. Effort must however be made to generate content in 
national languages spoken by many people. Speeding up localisation of 
web content in African languages will encourage adoption of ICTs in 
Africa (Mutula, 2002).

technology). Others, which must be addressed to encourage Internet 
accessibility, include liberalisation (of telecommunications networks and 
Internet service provision), unrestricted market access, eradication of 
under-investment and inefficiency through privatisation and private 
sector involvement, and tariff reform (Economic Commission for Africa, 
1999; Mutula, 2002; World Bank, 2001 cited in Roycroft and Anantho, 
2003).

User Disability

One group of potential users who may experience access problems are 
those with functional blindness; that is, people who are blind (either 
totally blind or no useful sight). Efforts must be made to cater for this 
group, as well as to encourage ICT adoption among this group. Visually 
impaired people can use a variety of assistive tools. These tools are divided 
into three categories: enlargement enhancement, substitution for sight 
by sound and substitution for sight by tactile displays. Enlargement 
enhancements are especially helpful for people with limited sight. 
Hardware that has been developed in this category are oversized screens, 
closed circuit television, projectors, etc. Substitution for sight by sound, 
and substitution for sight by tactile displays are especially helpful for 
completely blind people. Tactile devices use refreshable braille displays, 
which consist of a line of soft pins which can be moved up and down to 
form braille characters. A braille translation software converts characters 
on the computer screen into braille characters on the braille display.
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Infrastructure

Substitution for sight by sound comes in form of screen readers. These 
are software programs which use text-to-speech synthesiser technology 
to read out the text displayed on the computer screen through 
headphones or speakers (Tan, 2004; Brophy and Craven, 2006).

Security Threat

Issues of security threat to information on the Internet are of much 
concern. A number of Internet abuses are already widely known. Known 
abuses include: privacy infringement such as unauthorised acquisition 
of data, and subsequent usage of the data for crime commission; 
dysfunctional e-behaviour, such as posting pornographic materials on 
the net, etc.; and hacking such as unauthorised penetrations into 
computer networks and unauthorised reading, correction or destruction 
of data. Many cases of these abuses have been reported in Africa, 
prominent of which are cyber swindles and posting of phoney business 
opportunities. Efforts are being made to combat these crimes through 
technology-based security measures (e.g. Surfwatch, C vbersitter, Net 
Nanny, Cyber Patrol, etc.) and enactment of cyber laws, requiring the 
setting up of cyber courts with exclusive jurisdiction over the Internet 
(Ojedokun, 2005). The challenge, however, is achieving effective 
enforcement of the latter to preserve basic civil rights in the electronic 
environment. There must be a concerted effort by African governments 
to ensure security of local content on the Internet.

Internet is a physical infrastructure made of public and private sector 
networks and content providers. In the context of Afri< a, infrastructure 
is inadequate. These include: lack of Internet backbone fat ihties, small 
fraction of Internet'host' computers, dearth of international bandwidth, 
and limited Internet access facilities (Roycroft and Anantho, 2003). This 
poses some challenges to web hosting in Africa. As a result of these 
challenges, there are not many hosting sites in Africa to promote specific 
industry and service sector.

For instance, whereas there are multiple nationwide backbone 
providers in the US, a major impediment to Internet development in 
Africa is the lack of Internet backbone facilities. South Africa/Lesotho/ 
Swaziland network and a link between Mauritius and Madagascar remain
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the only regional backbones between neighbouring countries in Africa, 
no other. This is because of the high international tariffs charged by 
telecom operators, which discourage ISPs from establishing multiple 
international links. Internet backbone facilities provide high-capacity 
network connections. Without backbone networks, the interconnection 
of networks is more difficult, and may require extensive backhauling of 
traffic from interconnection points located elsewhere in the developed 
world (Jensen, 2000; Roycroft and Anantho, 2003).

Another critical aspect of Internet infrastructure are Internet "host" 
computers-computers connected to the Internet, which provide content, 
information, and e-commerce activities. Unfortunately, the vast majority 
of all global Internet hosts are physically in North America. The number 
of Internet hosts located in the US results in a host penetration rate of 
approximately 2.4 persons per US Internet host. The number of hosts is 
one indicator of the extent of Internet connectivity. The number of 
Internet hosts in Africa is only a tiny fraction of that of the US, which 
results in approximately 3700 persons per African host (Roycroft and 
Anantho, 2003). Among the increasing number of organisations having 
a website with basic descriptive and contact information, many are 
hosted by international development agency sites (Jensen, 2000; Jensen, 
2001 cited in Roycroft and Anantho, 2003). The existence of Internet 
hosts in Africa is very important for the following reasons. First, it is 
more likely to associate locally produced content with domestic Internet 
hosts. The availability of locally produced content can provide unique 
ami beneficial information that would make Internet subscription more 
attractive to the local population. Second, it is more likely that locally 
produced content would be in local languages. Finally, local hosts can 
serve to store information retrieved from other remote computers. This 
is commonly referred to as 'caching' of content, which is critical as the 
amount of international bandwidth connecting an African Internet 
Service Provider (ISP) to the rest of the world is limited (Roycroft and 
Anantho, 2003).

The issue of bandwidth is indeed very critical. Bandwidth refers to 
the range of frequencies that an electronic traffic uses on a given 
transmission medium. The medium could be fibre optic cable, satellite 
or copper cable infrastructure. The vast majority of global Internet 
infrastructure is based in the US. As a result, developing nations are 
heavily dependent on international bandwidth to access valuable Internet
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Web Publishing and Maintenance

Web publishing/authoring is a rapidly growing form of content 
dissemination in Africa, and has become a valuable global marketing 
tool. However, the web's major benefit is not limited to bringing access

content Unfortunately, there is a dearth of international bandwidth in 
Africa. The limited service bandwidth affects the ease and speed of access. 
It is common to get lines disconnected intermittently and wait long hours 
before getting connections. It can take half an hour to draw a web page 
on a screen. The high international tariff and lack of circuit capacity is a 
major problem in obtaining sufficient international bandwidth for 
delivering web pages over the Internet. Engvall and Hesselmark, (2007) 
share the view that low-cost and widely available international bandwidth 
is a prerequisite for ICT services to take off in sub-Saharan Africa. Most 
Governments in sub-Saharan Africa that have developed ambitious 
national ICT policies and plans also hold this view. Thus, the growth in 
international bandwidth which is now being driven principally by voice 
traffic is a result of lowered tariffs for effective competition against the 
new entrants. The deployment of broadband access networks is also 
creating additional requirement for international bandwidth, and its 
uptake amongst cyber cafes and telecentres is triggering a second phase 
of growth in Internet usage in sub-Saharan Africa (Balancing Act News 
Update, 2005). Tariffs therefore still need to be lowered further to 
encourage acquisition of international bandwidth as subscribers 
continued to experience delayed c >nnectu >ns

Other challenges include problem of power supply and telephone 
infrastructure. Powersupply is irregular in many African countries, and 
the telephone lines are inadequate. In Africa, electricity breakdowns cause 
prolonged power outages that disrupt business operatic>n . and increase 
costs. And with only 17 million telephone line-, installed, the teledensity 
is only about one telephone line for every 2C t people or 2 per cent of the 
World telephone connections (Shibanda. 2' ■ , Ro< roft and Anantho, 
2003). Until Internet infrastructure is improved upon, espe< tally in rural 
Africa, content development from grassroots communitie , will continue 
to suffer. In addition, there is the need to create adequate information 
and communications technology (ICT) awareness within communities, 
as well as encouraging attitude change to enhance technology pull, 
content creation and access to ICTs (Mutula, 2002).
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Web Page Design Fundamentals

Web design is the arrangement and creation of web pages that in turn 
make up a website. The key to building an excellent website, and doing 
it in the least amount of time, is planning. Without planning and 
organisation, one will end up with chaos (Breal Web Design, 2003). 
Planning the proposed website design (i.e. the look and feel of the 
homepage, the navigation or flow chart of the various pages of the entire 
website) on paper is vitally important. Although time-consuming, it is 
also important to plan what will be delivered and how it will be delivered. 
It results in effective design, which in turn results in the successful 
communication of the message to the intended audience.

A web design plan must ask the following questions and/or do the 
following (Donnelly, 2001; IBM Web Guidelines, 2000), among others:

What is the main purpose or the reason for the site? One should try 
to stale in one sentence the overall goal or purpose for the website. 
Who are the audience and what are they looking for? The audience 
need to be defined. The site will not appeal to everyone; so it is best 
to choose a particular segment of the population and focus the 
efforts on attracting and engaging these users. The audience 
definition will influence every aspect of the design such as the 
languages that will best serve the audience, the appropriate levels 
of complexity and formality, placement i.e. where to advertise the 
URL, key words to include so that the site will turn up in the target

to content; it is also the best tool for getting feedback on the quality and 
utility of information. Unfortunately, websites maintenance in Africa is 
often poorly managed, due to the lack of resources, expertise and 
adequate processes. Thus, the interactivity between visitors and publishers 
of the sites is often limited to e-mail, with limited use of web interactivity. 
Most African websites also do not use digital content; they rely mainly 
on paper-based information production processes such as scanning. 
(InterPress Third World News Agency, 1999 and Economic Commission 
for Africa, 1999). It is therefore important that human resources in Africa 
be developed not only in community content generation, but also in 
packaging and dissemination in digital formats for quality assurance. 
Discussed below are fundamental issues in web design for the benefit of 
would-be designers in Africa.
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Requirements of a Successful Web Page

Content

Hie following must be taking into consideration for effec five Web design 
and publishing:

audiences' search results, the approach i.e. whether playful or 
scholarly, pictorial or language-oriented, the input and output media 
i.e. voice, visual, or both, and participants for user testing, focus 
groups, task surveys.
What layout should be used? One should explore what one wants 
to deliver and design the information to be delivered ox er the web. 
One should try to choose the places where the graphics and other 
media elements would be implemented, as well as how the 
information would be placed on web pages. A look at other websites 
may be helpful in taking a decision.
What items - text, images, and data - should be included in the 
web page? One should investigate the resources to work with, and 
to determine the best method for developing the content for the 
target audience.
What colour should be used? Are these c< h cirs complimentary (that 
set each other off) or in harmony (i.e. that go together well)?

The most important requirement is the content Content is the heartbeat 
of any exceptional website. It is just as important as the design and layout 
of the site. Although the ability to take a common subjet t and give it 
some interest and originality is a rare talent, it is necessary to keep visitors 
coming. Poor unrelated content drives visitors away. The u teof the right 
words entices visitors to stay and read the information provided. Also, 
use short sentences. One should ensure that the text is broken into 
paragraphs. Bullets and lists should be used to make the point. It is 
important to create textual variation with heading size and colour, while 
avoiding making text too small to read easily (Breal Web Design, 2003). 
The content must be original, motivate, inspire, educate or provide a 
solution to a problem for which the visitor is seeking an answer (Roger, 
2006). Content of text must be made easy to read. The more unique the 
content is, the better it will be for keeping customers interested and 
repeatedly returning to the site on a regular basis. Information must be
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carefully evaluated to make sure it is in keeping with the purpose of the 
site. The most up-to-date data in respect of the subject matter must be 
created. Keeping the site current will not only attract new visitors, but 
will also motivate them to becoming customers who want to return to 
the site again and again.

Effective Communication
Communication is the most important aspect of web page or site. One 
of the ways to ensure that the web page communicates effectively, apart 
from the content, is by sincerely looking at the audience, and how best 
to communicate the content to them. All good websites are audience- 
centred. The questions to ask are: why are they coming to the site? what 
are they looking for? what will satisfy most of their needs or reasons for 
coming to the site? and what is the best way to present the content to 
them? The whole point in identifying and analysing the audience is to 
custom-tailor the web site around the needs of the audience. Looking at 
the audience is vitally important to determine the look of the pages, as 
well as what content is delivered and how it is delivered. Successful 
communication occurs, when the text, graphics, and any other element 
transfer a message from sender to receiver in its entirety (Mohler and 
Duff, 2000). The compilation of graphics, text, and other media elements 
therefore contributes to effective communication.

Good Presentation
Good presentation is important. Good websites do not keep the visitors 
guessing. The purpose of the website must be made immediately evident 
(Franz, 2004), and must present an easy to follow navigation system. 
The visitor needs to know immediately if they have landed on the right 
site. They also need to know what is in it for them to stay in the site. The 
"About Us" page must explain to the user about the website, what it 
holds, who it is that is hosting the web, what the organisation/company/ 
individual does, how long it has been in business, the address and phone 
numbers. In other words, the objectives of the site and a brief abstract 
describing the site must be stated. These two elements help when 
deciding what will be included in the site, and how it will be integrated 
into the overall mix of pages. A site feature is also important, as it gives 
visitors the ability to search for exactly what they are looking for, if they 
have something exact in mind. A site feature is best place in the 
navigational system, so that it shows up on every page.
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Design of the Site Navigation

The website, in its design, must be thought of as a pyramid with the 
homepage as the pinnacle of the pyramid. The home page must be simple 
but attractive. Interactive design, the design of navigating information, 
is important. Navigation must be designed in a way that the visitor is 
not overwhelmed with choices. It must be designed, so that it occurs 
logically, clearly, and concisely. There should be no more than five choices 
at one time. Visitors can navigate from the homepage to the 2nd tier 
pages, and then to the 3rd tier pages. The homepage might offer five 
category links at the top of the page, each of which might lead to five 
more 2nd tier links, adding up to 25 pages, plus the homepage (Fig. 1). 
To make visitor's experience easy and pleasurable, the navigation bars (a 
simple set of buttons or text) should be placed in the same place on 
every web page, usually at the top left »r b< >ttom. Every navigation bar 
should also include a home page button and contact information. If the 
page scrolls down more than one and a half screen view, simple text 
navigation (e.g. 'Top') must be added to the bottom so th.it visitors do 
not have to scroll back to the top to make another selection. A large site 
will require an index page or a site map for visitors to know about the 
website (Donnelly, 2001 and Perkin-. !•'
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3rd Tier

News

2nd Tier Corporate

About usHome Environment

Careers

Chairman's
Finance

5 more links

---5 more linksShowroo

Vehicles ... 5 more links

... 5 more linksDealers

Fig. I: Typical navigation model of a motor company website.

Visual Component
One of the most important aspects of the web is the visual component. 
Great graphics, if properly used can enhance a website and its content. 
Graphics play an important role in setting the mood, as well as the tone 
for a site. Visual component design skill requires learning what makes 
good graphic composition, what makes an effective graphic, and what 
the appropriate time is to use those graphics. Without graphics and other 
media elements (such as sounds, animations, and videos), the web would 
be nothing more than a glorified Gopher menu (Mohler and Duff, 2000). 
Graphics should, however, not be overused, or they take forever to load, 
can d rive visitors away before they even see the content. While multimedia 
elements (i.e. animations, sounds, and video clips) can be used on the 
web, it should be to a limited extent because of the bandwidth 
restrictions. Pages must be quick and easy to load.
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Choice of Colour
The choice of colour is very important in designing graphics. Colour 
conveys a message, even if not realised. Colours have an effect on emotions 
within 90 seconds of viewing. Colour choices can motivate, impress, 
persuade, intensify item, and thus influence visitor's behaviour (Paul, 
2004). Designers must make careful use of colours.

Every colour has three dimensions - hue, value, and saturation 
(Mohler and Duff, 2000). The word colour is synonymous with hue. The 
names used - red, green, blue, etc. - are the hues. Hue is a property of 
the wavelengths of light.

The value of the colour refers to the amount of white or black in 
the colour. The difference between pink and red is an issue of value. To 
create pink from red you add white to the hue. This creates a tint of the 
red, pink. To create dark red, add black to the red hue. This creates a 
shade of the red hue, a dark red. The common term used when referring 
to the value of colour is contrast. It is perceived, due to the changes in 
value. It is used to describe the value differences between two or more 
adjacent colours. The higher the contrast, the greater the differences in 
values. The use of contrasting values or colours is one key characteristic 
of good graphics. Good graphics have good contrasts.

Saturation of a colour describe^ the purity of a hue, e.g. red is more 
saturated than pink, because pink has white added to red. Saturation is 
affected by the amount of black and white in a hue and, also in how 
much of another hue is mixed together with it. Each colour or hue can 
be thought of as a mixture of a particular hue ith other hues. I he portion 
of the pure hue determines the saturation level. To determine the level 
of saturation for a particular pink, the amount of red in the hue will 
have to be determined. The pink may have a saturation of 45 percent, 
meaning that 45 percent of it is red, while the remaining 55 percent is 
white.

Every colour can be measured or defined by its hue, value, and 
saturation. However, the same method will not work for every device 
such as computer monitor, application, or television screen. This means 
for every device, the designer must be able to define the number of 
colours that it can use, called "the gamut" or range of colours for the 
particular device (Eaton, nd; Mohler and Duff, 2000).

Designers can use varying tints and saturation levels to achieve a 
pleasing combination of colours and sufficient contrast for legibility of
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graphical text. But, the easiest way to develop familiarity and comfort 
with colour is to spend time to study the colour wheel. The colour wheel 
is the most common tool used for introducing basic colour principles 
because it is fairly intuitive. The colour changes incrementally, as one 
goes around the wheel. One can create the wheel by mixing the primary 
hues or colours. The designer is advised to choose colour that go together 
or complement each other. A beginning designer should keep colour 
scheme simple in the beginning. He/she should experiment with the 
colour wheel, and one needs to study the colour schemes used by other 
designers (Navarro, 2001). As the designer experiments, he will begin to 
get a feel for working with colour.

Colour differences, in terms of value and saturation, also occur from 
one platform to another. For example, colour display is different between 
PC and Macintosh. (Mohler and Duff, 2000).

The Delivery System
1'his is often overlooked during the development process. However, it is 
important to consider the type of network access and machine 
configuration the user has for efficient delivery.

Connection (slow or fast) is one of the most important aspects that 
determine the delivery speed of web content. The end user's connection 
(the client), the designer's server connection (the server) and the path or 
connection between the client and server (the channel or the cabling, 
e.g. twisted-pair, Co-axial, Fibre Optics), all contribute to the delivery 
speed. For example, the Fibre Optics has the highest data transmission 
rales over a distance of several kilometres without loss of signals. It is 
only when the server, client, and cabling (the connection between the 
1 wo) support the same speed that the designer is assured of "fast" delivery. 
I lowever, it is the end user connection that usually limits web delivery. 
Most end users are household users who cannot financially justify a fast 
Internet connection and therefore usually opt for the slow affordable 
connection via a modem. It is thus important to examine the audience 
to the various methods of connection. The faster the audience's 
connection, the more graphics and multimedia elements can be provided. 
If a significant number of elements is provided on the pages for clients 
whose connection is through a modem, some of the audience will be 
lost, due to significant download times. The modem speed is very 
important. There are a few modem speeds at 14.4, 28.8, and many at
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33.6 kbps (kilobytes per second). The new modem speed is 56 kbps. 
However, for dail-up connection through an Internet Service Provider 
(ISP), unless the ISP has a 56 kbps modem (or greater) on the other end 
of the line, the additional power at the end user end does little good. 
Both ends of the connection must have equivalent modem speeds 
(Mohler and Duff, 2000).

Web Design Application Programs

We witness today the emergence of tools that enable almost anyone to 
publish materials on the World Wide Web (WWW). They range in 
complexity, capability, and price. These include, among others, editors, 
converters and generators. Some of these tools require the knowledge 
of Hypertext Mark-up Language (HTML), while others draw on 
experience with other applications such as word processors and 
spreadsheets.

Editors can be used for web page creation and publishing. Web pages 
are simply ASCII text files, and any text editor is also a web authoring 
tool. An ASCII text editor is included in every operatin'.’, system from 
Mac to Unix (Cortes, 1998). Editors are stand-alone pr<>grams that make 
creating the ASCII text - HTML files - easier (Mohler and I )uff, 2( ( >) 
With editors, designers have direct control over the character and 
structure of his/her documents. Since HTML is a simple ASCII text file, 
almost any word processor can be used to generate Web document-. 
Hie'Save as HTML'feature of Microsoft U levelopers to more
quickly create webpages. However, know! >f HTML is required for 
it to be effective. For example, by simpl ‘ . ■ in the text that should
appear in the webpagesand using sty les t > et tl e HI MI < harac teristics, 
Word is able to generate a viewable HI MI. document. ( )fh< r < <immonly 
used editors for PC are TextPad, Notepad T ig.2), and Allaire Honicsite. 
Editors available for Macintosh are BBEdif, Text-Edit I’lu . and ^implrText 
(Navarro, 2001). There is also the Microsoft's f ree Acf/vc X ('ontrol Pad 
These are Notepad-like programs that include rudimentary page layout 
functions, HTML syntax help, and some scripting tools. 'I he ASCII text 
editor approach has its advantages and disadvantages (Cortes, 1998). 
Among its advantages are existing familiarity' with the software, zero 
investment in new software tools, and the ability to exercise complete 
control over HTML tags. Disadvantages include having to type out every 
single HTML tag, the absence of spell-checking and HTML syntax/link
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<title>simple web page</title>

Fig. 2: Notepad listing HTML code for a simple Web page

File Edit Format View Help

Individuals who do not have the time to learn HTML can use 
converters. These are simple plug-in utilities that convert standard 
application documents such as Microsoft Word, WordPerfect, Excel, or 
other files to HTML code for distribution on the web. Examples include: 
AscToHTM, Texf2Htinl (Fig. 3a & b), Easy Text To HTML, etc. Many of 
these are freeware available on the Internet. Some converters require 
the use of intermediate file formats such as the Rich Text Format (RTF), 
for the conversion to occur correctly. The capabilities of the converters 
are however quite limited. Many software programs now come equipped 
with HTML Converter feature. For example, an HTML converter is 
included in the latest versions of Microsoft Office programs like Microsoft 
Word, Excel, and PowerPoint.

checking, difficulty in viewing an evolving page, and the absence of 
website management features. Ways of getting around these include 
toggling between a web browser in one window and the editor in another. 
An FITML page can also be loaded into a full-fledged word processor to 
do spell-checking.

<!DOCTYPE "HTML 4.0//EN">
<Html>
<Head>
</Head>
<Body>

<H1 align=centre>Hello to all my friends</Hl></Body>
</Html>
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As the development tools become more sophisticated and support 
more of the HTML tags and attributes, it becomes easier for the novice 
to generate pages of information. However, knowledge of HTML is still 
needed to create special designs and special effects.

Generators are the most powerful tools available for publishing on 
the World Wide Web (Mohler and Duff, 2000). Commonly referred to 
as WYSIWYG (What You See Is What You Get) web page generators, 
the advantage is that they are graphical in nature. Pages are designed 
similar to laying out pages in a word processor. Charts and tables can be 
easily drawn, while graphics can be inserted without having to worry 
about the code behind them. The limitation however is that most 
generators do not support the ability to drag elements around on the 
page. Most generators, however, allow the designer to create an entire 
website visually. Using graphic icons and lines, the application displays 
the web site like a chart, which makes managing it much easier. By 
manipulating the site graphically, the designer can create links to and 
from the pages in the site visually. Changing the page order is also easy - 
the user simply drags a page from one location to another. Many generators 
provide the capability to run an entire web site from any computer 
connected to the Internet (Mohler and Duff, 2000). Examples of 
WYSIWYG generators include Netscape Composer - component of 
Netscape Navigator 3.0 Gold and Netscape Communicator (available 
for Windows 95/NT, Macintosh, and UNIX), Adobe PageMill and Claris 
Homepage (available for Windows 95/NT and Macintosh). They allow 
designers to create web pages and sites with little knowledge of HTML.

Site builders work in similar ways as generators. However, site 
builders are essentially designed to build and manage entire web sites. 
All that is required is a little Internet skill. Examples of site builders include 
Microsoft FrontPage (available Windows 95/NT and Macintosh), 
Macromedia Dreamweaver (available for /PowerMac), and NetObjects 
Fusion (available for Windows 95/NT and Macintosh) (Northeastern 
Ilinous University, 2000), 1 and 1 Instant Website, Scpiarespace, Site2You, 
Website Wizard, Site Build It, and Site Studio (BuildWebSite4u.com, 2007). 
Figures 4-6 show the design page, the coding and the design for 
"University of Botswana", and the simply webpage for University of 
Botswana, using the Microsoft FrontPage.

BuildWebSite4u.com
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Fig. 4: Microsoft FrontPa
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Fig. 5: Microsoft FrontPage - Split showing the coding and design for 
the simple design for the University of Botswana
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Fig. 6: Simple Webpage for the University of Botswana
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Choosing a Web Design Application
Web design application decision should be based on what an individual 
is trying to accomplish. To determine the best application one should :

Create a list of the features to be created;
List the features of HTML to be utilised in the development tasks;
Critically analyse one's knowledge of HTML;
Determine whether the ability to manage a website from one's 
personal computer is needed. If the institution has a server, the 
capacity may not be needed; and
Match the applications to the list of needs and skills. The level of 
one's proficiency with HTML will determine whether a generator, 
an editor, or a converter will be needed. The list will help determine 
which specific application best suits what are needed.
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Some Examples of African Web Resources of Interest

Economic Commission for Africa (ECA) - http://www.un' ■■ :a.org/index.htm

The mandate given to ECA is to promote the economic and social 
development of its member States. It focuses on: regional integration, 
trade and infrastructure, meeting the Millennium Development Goals 
(MDGs) with a special emphasis on poverty reduction and growth, 
sustainable development and gender, promoting good governance and 
popular participation, ICT, science and technology for development, 
statistics and statistical development.

Common Mistakes to Avoid
The mistakes below must be avoided when carrying out a web design. 
The designer must avoid:

A slow loading website. Most visitors are impatient to wait for a 
website loading for more than 10 seconds. Therefore, one should 
avoid high-resolution images, lengthy movies or flash animation or 
appealing music.
A complicated and difficult to understand navigation system, one 
should not make navigation/menu bar too complicated, otherwise 
visitors will be scared away from the web site.
Low quality content. Content is king on the Internet. People use the 
Internet to search information thev need and information is shared 
through the content. If the information provided is of poor quality 
nobody will have the patience to read it.

- A website without focus. Focus is the key in designing a good web 
site, one should try and build the website on one main theme
One should avoid graphic? that do not fit on thescreen, large graphics 
files that take forever to load, as well as animatic>ns that never stops.
One should avoid complicated frames, too many frames, and 
unnecessary scroll bars in frames.
One should avoid text that is too ?mall to read and multiple things 
that blink.
One should avoid colour combinations of text and background that 
make the text hard to read.
One should avoid cluttered design (i.e. with little alignment of 
elements).

http://www.un'
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African Medical and Research Foundation (AM.REF) - http:// 
www.amref.org/
The mission of AMREF is to improve the health of disadvantaged people 
in Africa, as a means for them to escape poverty and improve the quality 
of their lives. It focuses on six priority intervention areas (PIAs) viz: HIV/ 
AIDS, TB and sexually transmitted diseases; malaria; safe water and basic 
sanitation; family health; clinical services, disaster management and 
emergency response; training and health learning materials.

African Information Society Initiative (AISI) - http://www.uneca.org/aisi/ 
African Information Society Initiative (AISI) action framework is the 
basis for information and communication activities in Africa. Established 
in 1996, the focus is about giving Africans the means to improve the 
quality of their lives and fight against poverty. Its mission is to create 
effective digital opportunities to be developed by Africans and their 
partners, and to speed the continent's entry into the information and 
knowledge global economy.

Africa Research Central (ARC) - http://www.africa-research.org/ 
mainframe.htmi

Africa Research Central is a gateway to the archives, libraries, and 
museums with important collections of African primary sources. It is 
the clearinghouse for Africa primary sources. The searchable database 
allows visitors to locate primary source repositories in Africa. The 
information available may include, in addition to contact information, 
access and holdings information, full-text articles, brochures, or 
photographs.

The African Conservation Foundation (ACF) - http://www.african
conservation.com/

The focus of the African Conservation Foundation is to preserve Africa's 
wild heritage by supporting and linking conservation initiatives 
throughout the continent as well as by conducting field projects. The 
site provides in-depth information about ACF project network, as well 
as conservation databases, interactive knowledge base and discussion 
forums and many other resources.

http://www.amref.org/
http://www.uneca.org/aisi/
http://www.africa-research.org/
http://www.africanconservation.com/
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Explore Africa - http://www.pbs.org/wnet/africa/explore/index_ 
flash.html
The site shows the geographic regions of Africa, the people that live there, 
animals and natural resources, stories of children from the area, video 
clips, slide shows, etc. It also has a lot of links.

African Energy Policy Research Network (AFREPREN/FWD) and Foundation 
for Woodstove Dissemination (FWD) - http://www.afrepren.org/

The objective of African Energy Policy Research Network (AFREPREN/ 
FWD) and Foundation for Woodstove Dissemination (FWD) is to 
strengthen Africa research capacity and to harness it in the service of 
energy policy making and planning. It is a collective regional response

Africa Resource Center (ARC) - http://www.africaresource.com/
Africa Resource Center is an educational portal that develops and 
distributes content. It is an educational gateway for products and 
information on Africa. The site offers academic research materials and 
products on Africa and African Diaspora. It publishes peer-reviewed 
journals, bibliographies, scholarly essavs. art exhibitions, poetry, profiles, 
autobiographies, syllabi, multimedia, a who's who directory and much 
more.

African Crafts - http://wwwafric.ir rw om
This is a portal dedicated to promoting the art - and the artisans of Africa. 
It is an avenue for all African artisans to etheir work, the outcome
of which is expected to lead to a site that reflect. the great variety of 
ideasand techniques found in the arts of Africa - both traditional and 
modern.

Africa Business Information Services (AfBIS) - http: ’.vww.afbis.com,' 
Africa Business Information Services is an online source of information 
and analysis on business and economics in Africa. Formed in 1998, it is 
an independent private organisation, providing online information on 
African economies that will help companies and individuals around the 
world come to a better understanding of these nations, and make 
decisions about them. Its objective is to promote trade and investment 
in Africa.

http://www.pbs.org/wnet/africa/explore/index_
http://www.afrepren.org/
http://www.africaresource.com/
http://wwwafric.ir
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Chapter 5

Digital Libraries

Stephen 9d Mututa andSyokii JL Ojedokun

Introduction

The World Wide Web (WWW) is a powerful platform for providing access 
to multimedia information. Consequently, the WWW has been used as 
the platform for the deployment of digital libraries (DLs). The concept 
of digital library refers to collections of electronic resources consisting of 
text, audio, visual, graphics, and animations in nature that are accessible 
through the aid of digital technologies. Ideally, a digital library should 
provide users access to electronic information resources via electronic 
means. However, this definition also includes electronic resources (such 
as databases on stand alone PCs, information on CD-ROMs, etc) that 
may not be accessible through the Internet or other networks. Digital 
library collections may be born (digital originated or through the process 
of digitisation from existing print materials).

Digital libraries are increasingly being implemented by several 
agencies, both in government and the private sector. This impetus is 
attributed to, among other factors, the fact that DLs might make research 
easier for scholars, and may also ease budgetary constraints associated 
with the acquisitions of print resources. Moreover, DL might solve 
preservation problems, or help libraries extend collections into new 
media. In addition, it is believed that DLs will help society to make 
information more available, raise its quality, and increase its diversity.

There are several examples of digital libraries. For example, Bartleby 
Library - Great Books Online (http://www.bartleby.com/) is the pre­
eminent Internet publisher of literature, reference and verse. Similarly, 
Library of Congress (http://www.loc.gov/) provides entrance to the 
catalogue and a number of collections, projects and a large directory of 
links. On the other hand, the Collaborative Digital Reference Service

http://www.bartleby.com/
http://www.loc.gov/
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(CDRS) (http://lcweb.loc.gov/rr/digiref/) is a DL project involving several 
institutions, and provides professional reference service to researchers 
through an international, digital network of libraries and related 
institutions. The other well-known digital library is the New Tork Public 
Library (http://digital.nypl.org/), which provides a rich site, mostly 
concentrating on digitised special collections of texts and images. 
Similarly, the United States National Library of Medicine i NLM) (http 
/www.nlm.nih.gov/hinfo.html) is the world s large>t medical library and 
online system. It includes MEDLINE, MEDLlNEplu> and links to 
numerous other health-related resources, including research programs 
for computational biolog v and medical informa tic> Similarly. L nix ersity 
of California, Berkeley (http:/.sunsite.berkeley.edu i. provides a wealth 
of digitised collections.

Evolution of Digital Libraries

Digital libraries emerged largely in t oft! e revolution
in Internet and WWW technologies However, the foundation stone for 
digital libraries may have be ■ innevar Bush
envisioned an automated system that would store mt'>rmati<>n including 
books, personal records and articles Bush developed a sy stem known 
as memex system that would allow a user to view stored information 
from several different ts and look at several it
simultaneously. Similarly in 195 ' ' Do’
Engelbert started thinking . "■ • Heated ilisation had
become and what humans \ ing to do about managing this 
complex new worid that technology had help pothesised
at the time that computers could beu-ed t<’ automate nv c handling 
tasks, and thus help people think faster etter ut n omplex 
problems. The ideas of Bush and Engell Nelson to < oin the
term hy pertext to describe a system that linked bits <>t I- nowlc i.;e in the 
ways that people think, rather than in hierarchic il groupings (Allard, 
2000). The evolution of the digital library is tied t text searching

Digital libraries emerged in the early 1990s, as a result advances in 
computer technologies particularly' WAIS (Wide Area Information Server) 
and Gopher (Ballard, 2000). Wide Area Information Server is an 
information retrieval application that allows indexing of large quantities 
of information, which is accessible through networks such as the Internet.

http://lcweb.loc.gov/rr/digiref/
http://digital.nypl.org/
http://www.nlm.nih.gov/hinfo.html
http:/.sunsite.berkeley.edu
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Polymedia: The polymedia or conventional library has information and 
knowledge stored in variety of media types such as: paper, microfilm, 
computer disks, video, etc. This type of library occupies physical space, 
where users visit to gain access to information services. Largely, the core 
processes of acquisition, cataloguing, circulation, public access and other 
information retrieval functions are manual-based. In addition, most of 
the information resources are largely in paper format. In this library, 
users have high levels of interaction with library staff.

Electronic Library (EL): In the EL, the core library processes of 
acquisition, cataloguing, online access, circulation, and information 
retrieval are computerised. However, the information resources need 
not he in digital formats. Users have access to librarians but attempts are 
made to minimise such contact. This type of library by and large also 
occupies physical space.

Digital Library (DL): A DL may be perceived as an information service 
or a collection of electronic information resources, in which all the 
information resources are available in computer processable form. In 
addition, the functions of acquisition, storage, preservation, retrieval, 
etc., are carried out using digital technologies such as computers, 
networks, etc. A DL contains no conventional printed information 
resources, but electronic books, journals, and newspapers. Access to the 
librarians may also be through electronic means such as email. The DL

WAIS gives users the ability to retrieve information from multiple hosts, 
using one interface. It queries the remote servers, and returns results. 
On the other hand, Gopher is one of the pioneering distributed 
information retrieval systems, similar but though much simpler than 
the World Wide Web, as it did not offer a way to create hypertext 
documents. Gopher presents information in a hierarchical format, similar 
to web-based subject directories using text menu interface.

The development and growth of digital libraries has been given 
impetus by the proliferation of electronic information, decreasing budgets 
for acquisitions, need to access remotely stored information; need to 
enhance collaboration, partnerships and resource sharing; ever increasing 
costs of preserving decaying print media; and advances in 
telecommunications, computing and standards such as TCP/IP, etc. The 
development of digital libraries can be easily explained along a 
continuum, comprising four levels as follow:
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Virtual Library (VL): A VL refers to an information service 
of electronic resources whose collections are entirely in vi °F ^••ect­
form and information is accessed over a network. Such libr-| 
access to virtual indexes, catalogues, and books. \’L j Jr? Provjj9' 
physical space, where users visit to access information resour § n'J| 
access is distributed and virtual. It is sometime-, referred t. > ' 
library', 'library without walls', 'networked library', 'seam? ^aPerle- 
and 'library of the future'. Virtual libraries are characte 
following features: Sec* by

They provide remote access to information over
They exist as a virtual, i.e. not as physical entity;
They give the illusion of access t » much larr- 
information than actually present through c<>nnectioi 
libraries;

They facilitate immediate and simultaneous access to info
They are distributive because, they can be accessed fr<j- 
anytime subject to restrictions that may b■■ impose I b\ 
firewalls, and other infrastructure,

They are interactive, and supports 2-v ,mmunication t • 
users;

Their content is separable from :: < unlike print do .
and

They exist as multimedia obiw A 
graphics and animations.
Virtual libraries, like electron: mdd;/:‘ ...• r • 

would have all or some of th<- ‘ mg inf

Databases;
Electronic Journals;

Electronic Newspapers;

Electronic books;

Reference resources in electronic format;

Selected websites;
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Organisation of Digital Libraries

Online public access catalogues;
E-mail and discussion forums;
Newsgroups: resources offering site-based one-to-many, small 
group, and public interaction;,
Web Conferencing: a public interaction in web-based environments 
whose features may vary from Internet mailing lists, web messaging 
systems, chat, and file, photo, or music sharing;
Internet Relay Chat: live one-to-one and one-to-many interactions 
with the assistance of chat client software on a local computer system;
IPhone: Internet telephone and audio-conferencing for one-to-one 

or one-to-many and Internet radio; and
Internet Radio: it allows anyone to host a free international Internet 
radio station in real time or a free two-way phone conversation on 
the Internet.

Activities carried out in a digital library include creating documents 
through, for example, electronic publishing, digitisation, indexing, 
classification, cataloguing, information storage and retrieval, updating 
and annotating documents, searching and browsing, and the whole array 
of information management operations. However, certain issues often 
arise that need to be addressed. For example, issues of how to 
accommodate networked electronic information when the cataloguing 
rules are designed to describe physical items owned by and residing in 
specific libraries. Moreover, the issue of how to provide access to 
information, needs addressing, given that some of electronic materials 
may not be physically described, pointed to on a shelf, or checked out to 
patrons. Machine Readable Catalogue (MARC) was developed as an 
international cataloguing framework for exchange and sharing of 
bibliographic data. MARC enabled the migration between systems less 
laborious and allowed libraries to build up a machine-readable catalogue 
of current acquisitions of national imprints, without incurring the cost 
of keyboarding every record (Australian Advisory Council on 
Bibliographical Services, 1967).

The OCLC's Office of Research, the Library of Congress, and the 
Online Audiovisual Cataloguers have been involved in initiatives
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regarding the cataloguing of electronic data resources and finding out 
which electronic information resources are available over the Internet 
These initiatives have revealed that though the existing USMARC 
computer files, format may be used for remote data resources, it is 
inadequate in describing computer files as it was largely deigned to deal 
with statistical data sets and microcomputer software. The OCLC's efforts 
have resulted in some modifications to the AACR2, with regard to the 
cataloguing of Internet resources. For example, existing MARC field 
'File Characteristics (256)' is governed by AACR2, and specifies that one 
of three terms must be used: computer data, computer program, or 
computer data and program. Modification extends the set of allowable 
terms to include such descriptors as: electronic document, electronic 
journal, bibliographic database, graphic and computer sounds. 
Moreover, the modification recommends a parallel set of coded values 
defined in a fixed field data element to allow retrieval or reporting, using 
the same concepts. The rationale here is to give brief, clear, descriptive 
information to the library patron, wh<> might not think of an e-joumal. 
for example, as a computer data

There are also other issues that h «ve to be considered, when 
electronic resources are to be catalogued, especially those that are Intern 
based. For example, does it make sen e for libraries to be catalogue 
Internet materials in the first place’ M >re »ver, is MARC the way to go 
about cataloguing such resources? Ti ■ tions often arise, because 
a vast number of data resources ,u the Internet are uncontrolled,
unverified, and of limited or ephemeral ii tere .t Moreover, libraries are 
likely to have interest in only a sm ill "t of the e resources, which 
they will want fully described and the re iltir ption made available 
in the same online catalogue systems, a .there t of the libraries'holdings.

One other issue relates to the fac t that electronic addresses change 
often as documents move from server to server, and from format to 
format. The question therefore arises as to whether it makes sense to 
actually insert location information in the descriptive record itself. The 
emerging Universal Resource Identifier (URI), a scheme that is more 
like the ISBN, can be assigned to each object by the originating agency. 
Similarly; Universal Resource Locator (URL), which is similar in concept 
to the Electronic Location and Access field, can be used to identify a 
location.



107DIGITAL libraries
- -

Infrastructure and Techniques for Developing a Digital Library

The design and implementation of digital libraries require a robust and 
elaborate infrastructure involving PCs/servers, web authoring languages, 
browsers, different application programs, Internet connectivity, content, 
information architecture, standards, etc. The World Wide Web provides 
the platform for creating and providing access to digital library collections 
for large group of users. On the other hand, networks such as the Internet 
and intranets enable digital libraries to be accessed, rather than users 
having to physically visit the library to consult electronic documents.

In developing digital libraries, content need to be collated and 
organised. One way of generating content for digital libraries is through 
digitisation. Through this process, old materials in paper format are 
converted online, while others are directly generated as electronic 
documents such as word processed documents, e-mails, information 
by-products and end-products, image files. On the other hand, the 
information architecture consists largely of websites and associated 
hyperlinks. The information architecture should be designed taking care 
to develop suitable user-interaction features, so that the DL can be used 
effectively. Moreover, development of DLs requires an understanding 
and conformance to various standards to cater for a wide range of formats 
such as graphics, dynamic, web pages, audio, still and moving images, 
etc. Key to developing effective DLs is a good grasp of trends, information 
organisation, user interface principles, site management and usability 
evaluation. Once digital libraries have been developed, they have to be 
maintained to keep pace with the rapid changes in hardware, software 
and user needs.

The design and implementation of digital libraries demand enhanced 
user interfaces that support interaction between users and information. 
Developing user acceptable DLs requires a focus on human-computer 
interface and visualisation design techniques. A well designed information 
system interface should allow users to better find and more fully use the 
information in the system, and do so in a more timely and effective way 
(Mitchell, 1999). Also, a good interface enhances the quality of interaction 
with DL systems. The design must therefore take into consideration the 
physical, mental, emotional, and the social and cultural context of the 
users. In addition, the design of DL interfaces should involve assessing 
human information needs, putting into consideration the intended 
contexts of use (user requirements, needs, goals); the important classes
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Considerations in Developing a Digital I ibrary 
Developing digital libraries is akin to developing a website. I hen-fore, 
principles of web design should focus on the following: 

Currency: The website for accessing DL content should be up to date 

and regularly reviewed and redesigned.
Credibility: The website is the front office, and says a lot about the 
organisation. A professionally designed website should avoid, for example.

- Textured backgrounds,
- Bordered tables,

WOT^TmWomowLEt>GEMAWx>GEMENTw the orona

of users; reasons for accessing the digital library and the frequency ,( °X; e perience and expertise of the users, types of cultural differed 
existing among users; type of informaton be,ng looked for; fhe (omits 
"which they use the information and the kinds of hardware and softa,, 

used.The design of DL must also empoy powerful information 
visualisation techniques that transform information into a visual form, 
in order to enable the user to observe it (Costal ik and Semeraro, 1998). 
The premise behind this is that user s percep.ual abihhes can be more 
fuUyused to understand information. Inkirma..on \ Equalisation paradigm 
is driven by trends in computing, such a> :ne explosion of digital 
information, the reduced cost of faster and .argvr storage, increasing 
computing power, increasing bandwidt c rapidly expanding 
cJectivity between systems. V.sual user interfaces exploit powerful 
human vision and spatial P r
electronically access, and manage arge. complex information spaces

(Geisler, 1998).

^'^WoXhon! ' ua' P"“nmn
prcsciumg  nresentine intormation more graphically,
human beings. - b f ...>reof its perceptual systemwe make it possible tor human bnii- • immediJ
in initially processing mtormat , W ntations al|oJ use„ t„ 
entirely on the cognitive system. P desired result,
activate perceptual procedures to quick y ’
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Large and peculiar fonts, 
Very bright harsh colours, 
Twitching, twiddling gifs, 
Still under construction messages.

Benefits of Digital Libraries

Digital libraries present several benefits to the users far beyond what 
conventional libraries can provide. Digital libraries have global reach 
through international networks, such as the Internet. For example, using 
web access, it is possible to search the OPACs of many of the world's 
libraries and to utilise a number of their online resources. Digital libraries 
have the potential to supplant many of the services provided by traditional 
libraries, and also extend them. Digital libraries have the potential of

Home Page: The home page should clearly indicate the name of the site 
along with a prominently displayed logo. Other key features of the home 
page include: directory / menu of main contents; summary of important 
news; search facility, no scroll to get to content on the home page.

Speed: The page should be designed to download fast. Page size should 
be limited to about <34kb. Nested tables should be avoided, they 
unnecessarily delay the loading of the page. Similarly, absolute references, 
such as URLs, delay loading of page. Instead, use word links. Images 
should be kept small as large images delay loading. It is important to test 
the website on different browsers, to ensure it displays in similar manner, 
as the display may be distorted in some browsers.

Layout: Should remain very simple. Content should occupy about 60- 
80 % of the space. Apply consistent colours from page to page; provide 
visual cues that allow movement forth and backwards:

It is advisable to design the information architecture (the hierarchy 
of pages) first. Similarly, if the site is large, make a directory structure 
that mirrors the information architecture. It is advisable to put all 
images in a separate file within each directory.
It is advisable in organising the page to use headings, lists, and 
consistent structure.
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Currency: The website for accessing DL content should be up to date 
and regularly reviewed and redesigned.

Considerations in Developing a Digital l ibrary
Developing digital libraries is akin to developing a eb •. i herefore, 
principles of web design should focus on the following:

Credibility: The website is the front office, and says a lot about the 
organisation. A professionally designed website should avoid, for example:
- Textured backgrounds,
- Bordered tables,

of users; reasons for accessing the digital library and the frequency of 
visits; experience and expertise of the users; types of cultural differences 
existing among users; type of information being looked for; the formats 
in which they use the information and the kinds of hardware and software 
used.

The design of DL must also employ powerful information 
visualisation techniques that transform information into a visual form, 
in order to enable the user to observe it (Costabile and Semeraro, 1998). 
The premise behind this is that user's perceptual abilities can be more 
fully used to understand information. Information visualisation paradigm 
is driven by trends in computing, such as the explosion of digital 
information, the reduced cost of faster and larger storage, increasing 
computing power, increasing bandwidth, and the rapidly expanding 
connectivity between systems. Visual user interfaces exploit powerful 
human vision and spatial cognition to help humans mentally organise, 
electronically access, and manage large, complex information spaces 
(Geisler, 1998).

Suitable information visualisation seeks to increase speed and 
effectiveness in finding information and to decrease the mental effort 
put into each search (Costabile and Semeraro, 1998). B. vimalh 
presenting information, we exploit the vnual perception potentials of 
human beings. For example, by presenting inf< >rmati< >n more graphically, 
wemakeit possible for human brain to lhc more • tualsystem
in initially processing information, rather < m m ::.•■ ii i*c!v reiving 
entirely on the cognitive system. Visual pi ‘sei users to
activate perceptual procedures to quiC I; obt.i:: • : . ■■ ■ result
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Benefits of Digital Libraries

Digital libraries present several benefits to the users far beyond what 
conventional libraries can provide. Digital libraries have global reach 
through international networks, such as the Internet. For example, using 
web access, it is possible to search the OPACs of many of the world's 
libraries and to utilise a number of their online resources. Digital libraries 
have the potential to supplant many of the services provided by traditional 
libraries, and also extend them. Digital libraries have the potential of

Speed: The page should be designed to download fast. Page size should 
be limited to about <34kb. Nested tables should be avoided, they 
unnecessarily delay the loading of the page. Similarly, absolute references, 
such as URLs, delay loading of page. Instead, use word links. Images 
should be kept small as large images delay loading. It is important to test 
the website on different browsers, to ensure it displays in similar manner, 
as the display may be distorted in some browsers.

Home Page: The home page should clearly indicate the name of the site 
along with a prominently displayed logo. Other key features of the home 
page include: directory / menu of main contents; summary of important 
news; search facility, no scroll to get to content on the home page.

Layout: Should remain very simple. Content should occupy about 60- 
80 % of the space. Apply consistent colours from page to page; provide 
visual cues that allow movement forth and backwards:

It is advisable to design the information architecture (the hierarchy 
of pages) first. Similarly, if the site is large, make a directory structure 
that mirrors the information architecture. It is advisable to put all 
images in a separate file within each directory.
It is advisable in organising the page to use headings, lists, and 
consistent structure.
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improving and promoting information-related activities (Ojedokun, 
2000). They contain a wealth of simple information of direct applicability, 
and are ubiquitous (i.e. accessible anytime from anywhere subject to 
the availability of requisite resources). Also, digital libraries enable users 
to access a single electronic copy simultaneously from manv locations. 
Copies can also be delivered with high speed, saving time, and reducing 
the need for proximity to information resources. Electronic information 
can be reformatted to the specifications of the reader. In addition, readers 
can get a screen display of the electronic information object thus, 
reducing loss rates by theft. The object can also be copied without error, 
thus offering preservation advantage.

The DL has the potential for dealinc with preservation issues of 
library materials. Digital library offer.- - >k:m>n to problems of storage 
and maintenance costs; provides ubiquitous access, where a single 
electronic copy can be accessed from a great manv locations, and to 
many simultaneous users, notwithstanding copyright permission. Copies 
can be delivered with electronic -p..-.-.t wm.r. be pos >ible to reformat 
the material to the convenience of the reader, and loss rates by theft are 
much reduced. Preservation in a digital >ri : ! ■-n> >t dep<-nd on havine 
a permanent object and keeping it un ler ;u rd, but on the ability to 
make multiple copies. Digital storage also permits libraries to expand 
the range of material they can pr ■. i .!•.• f tbwr • -

Similarly, digital libraries offer great u . ti tion; offer several
ways in which libraries can improve er.. -du< inv. co 4: provide
instantaneous access to online information .ill tune everywhere 
access to information, so long as rv.|u; ite • in place
and obviates deterioration associated .•.]•; ;

In theory, DLs provide seamless (i.e e.i- mne ti’. ifv and access) 
to electronic resources. However, there may be < onstraint . related to 
technology that may hamper ubiquitous access to sue h libraries. l or 
example, explicit decisions such as the use of firewall- to protect 
institutional information resources or other intellec tual assets from outside 
limit the flexibility of accessing DLs. Other restrictions arise I r<>m varying 
standards of information coding and access. For example, uneven or 
inconsistently coded metadata may lead to portions of a collection not 
appearing in a search.
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Challenges for Establishing Digital Libraries

As we exalt the virtues of digital libraries, it is important to take note of 
the challenges they pose. Digital libraries are associated with the following 
challenges:

Technological obsolescence of hardware and software may pose 
problems of access to information in digital form, unless urgent 
interventions are taken;
There is worry about funding for regular refreshing and preservation 
of digital resources; and
High infrastructure costs associated with design and implementation 
of DLs.
DLs occasion several challenges of economic, technical, legal, 

organisation and usability nature. Resources in digital libraries are partly 
created through the process of digitisation, that is expensive and labour- 
intensive. Similarly, long term costs of digital preservation are difficult 
to predict, though they are likely to be significant, because of the 
proliferation of both paper and electronic resources. In addition, legal 
issues of copyright need to be addressed, especially during digitisation. 
It is also possible for electronic resources to be copied with impunity, 
without this being noticed.

Within organisations, the design and implementation of digital 
libraries require commitment of sufficient resources. Additionally, 
adequate and regularly available skills are needed to ensure that the 
content is properly collated, organised and then digitised. There is also 
need to work with publishers, authors or holders of other copyrighted 
material to ensure observance of legal issues involved in digitisation. Tools 
that integrate advanced search features with the existing systems in 
libraries. Issues of technical nature would involve appropriate selection 
and use of tools for digitisation, especially with regard to indexing of 
non-English language texts. The choice of tools should take cognisance 
of the needs of users, with regard to ease of finding materials.

Digital libraries in general are yet to be rooted and institutionalised 
in people's cultural life. They pose challenges of use-ability nature. Despite 
the fact that many users are gaining high-level of familiarity with 
computer and web searching, they are still unable to see the value of 
DLs, due to their poor design, especially with respect to navigation, 
support and usability. Users generally perceive usability as poor and one
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Searching in Digital Libraries

There are a number of things that must be done to enhance access to 
and use of digital libraries. There is need to build institutional capacities 
to collect, organise, store and share information and knowledge; enable 
access to information through the use of ICTs; develop high quality ICT 
networks; build public awareness on the capabilities of DI s; put in place 
education and training programmes in ICTs; eliminate illiteracy; bridge 
the digital divide; enhance universal access; use open standards to 
enhance affordable access to ICTs; and provide technical assistance and 
support. IFLA submissions to the World Summit on Information Society 
(WSIS) underlined the following information readiness issues, as pre­
conditions for participating in an information society: universal and free

that obligates them to keep up with training and retro' d lar&e'
digital libraries provide simple searching suppOr). ^^g- By an ^pole­
lack integrated support for information gathering anjan^ on n poor 
system design in principle provides information th J®30153!1 hie, but 
which in practice is inaccessible (Adams, Blandford 3* oOO^)' 
addition, digital library design should adapt to ind""-*- a Lu.nt' j group 
needs. Additionally, they should be designed to allV^o a° rs vvit^ 
varying abilities to feel able to utilise the resources °W 3 US

Digital libraries in their current form require the i t rventi°n 
intermediaries to make them more effective and usable It is imp°rtant 
that interface design of digital libraries should take into - • t people s
cognitive and spatial abilities. The digital libraries ofVhe' future are 
expected to be designed around user needs, and consequently obviate 
the need for search intermediation.

The user friendliness of most DLs has been limited to screen displa>’ 
and functional capabilities. Finding a way to provide powerful search 
without overwhelming novice users is a current challenge Digital libraries 
interface design should among other things be human-centred, in °rder 
to enhance universal access; easy to understand; easy to learn, tolerate 
search input errors; be flexible and adaptable; appropriate and effective 
for the task; powerful and efficient; secure, reliable, information-centred, 
and pleasant to use. The design should, also, take into consideration the 
type of people that will be served, what levels and types of information 
needs will be supported, and what contextual influences will be at play 
(Marchionini, Plaisant, and Komlodi, 2003; Borgman, 2(X)3).

INFORMATION AND KNOWLEDGE A&£
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Global Digital Library Initiatives for Africa

There are a number of digital library global initiatives aimed at Africa. 
For example, the Africa Journals Online (AJOL), an initiative of the 
International Network for the Availability of Scientific Publications 
(INASP), based in the United Kingdom, offers access, via the Internet, 
to tables of contents and abstracts of African-published journals in 
agriculture, social sciences, humanities, health and science and 
technology. Aina and Mutula (2007) noted that as at July 2003, 170 
journals published in 21 countries in Africa, including Francophone 
Africa, were available on the Internet through their service, the African

access; effective environment for making use of ICT to access 
information; learning the skills required for effective searching and 
retrieval of information; providing affordable or free-of-charge access to 
the Internet; and specific training programmes in the use of ICTs (IFLA, 
2003).

Chan (2005) poses some questions, to which appropriate answers 
may contribute towards adequate understanding and effective use of 
DL. Some of the questions include: What are our options when a medium 
or technology fails to deliver a message? When connection isn't available 
or is unreliable? What can we do when a medium or application fails to 
deliver the message accurately, or when the medium is excessively noisy? 
What kinds of failures does a medium tend to generate? How long does 
it take to address and repair a failure? What kinds of consequences does 
this have for adoption of a technology for particular uses? In what ways 
do we accommodate this into the practices we develop around a 
technology or application? Do we tend to avoid interactions that might 
suffer should their delivery fail? Are there affective costs to failure, for 
example if participants feel insulted, interrupted, or cut off?

Salomon (2000) identifies five competencies that are required for a 
facilitator of online interaction, they include: understanding of online 
process; technical skills; online communication skills; content expertise; 
and personal characteristics. Similarly, Costabile and Buono (2001) note 
that a user-centred methodology is needed, in order to build systems 
that satisfy clear usability objectives. The basic principles of user-centred 
design include analysis of users and tasks; design and implementing the 
system iteratively through prototypes of increasing complexity; evaluating 
design choices and prototypes with users.
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Journals OnLine (AJOL). Most of the jourml
Africa and Nigeria with the two countries' S Pu’3lishecl 
journals. Of the journals on AJOL. 62 were availablo g (u]1 KX<

i°urna|s are pub|ishe<l )n "if- the 
journals. Of the journals on AJOL, 62 were a^C°Unting for 62 onl>ne 
through other websites. Some of these wer'^ nb'e 'n ^d sorne 
require a subscription with an option fOr 6 tO vieW/ v>e" 
individual articles online by making a crecj.^On"suhscribers ^y.per-

Similarly,Biolinelnternational,anonlinepubti h>- • ove en‘lblC§ 
some African journals to be available electronical,^, ‘‘X web- » * 3 
collaborative initiative of the University of T ' .
the Reference Centre on Environmental ink )rrn r? nt° b‘br'ir‘L's'. ajpline/ UK, managed by sduntM, and llbrar,‘n ir:'"1"’
publishing service committed to providing acces^o m'lh'tv research 
journals published in developing countries. Through this'init>ative.' 
abstracts and full-texts of several African journ il " ->n be acce*sed 
electronically on the Internet. Journals include amone others: Aft**®* 
Crop Science Journal (Uganda), African Journal of Foo I and xutrit,on 
Security (Kenya), African Journal of Neurological Sciences (Kenya>- 
African Population Studies (Senegal), Central Af neon Jou rnal < >f 
(Zimbabwe), East African Medical J.>umal (Kenya) Ichthyology Bulled" 
(South Africa), Ichthyology Special Publications (South Xfrica), lnsed 
Science and Its Application (Kenya), Journal of Food Technc >l< >gy Afri<a
(Kenya), and Zimbabwe Science News (Zimbabwe) Similarly, ** 
African e-journals Project (AJEP), an initiative of the Michigan State 
University, in collaboration with the Association of African Universities 
(AAU), African Studies Association A SA >n I O >l tl SI’IA, assists some 
journals in Africa to be available online

Apart from some journals appearing electronically on the web, there 
are also other journals that are available on CD-ROM. ExtraMed is a 
CD-ROM service that provides abstracts and full texts of more that 300 
health and medical journals published in developing countries. 
Additionally, a publishing company, Stacos North America Inc., has 
developed a database of the African Universities Dissertations Abstracts 
(AFUDA) to cover current dissertations that have been accepted for the 
award of higher degrees in African Universities (Ubogu, 2000).
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Digital Libraries Projects in Africa

There are several DL projects being implemented in Africa. ISAP online, 
the Index to South African Periodicals (ISAP), provides abstracts and 
bibliographic information to more than 680 periodicals and journals 
published in South Africa. The National Inquiry Services Centre (NISC), 
South Africa, provides indexes to South African periodicals and the 135 
African published journals listed in the 1997 edition of African Periodicals 
Exhibit Catalogue at the Zimbabwe International Book Fair in CD-ROM 
format. On the other hand, there are a number of theses and dissertations 
that are available online. For example, Rhodes University in South Africa 
has an on-going project of publishing electronic theses and dissertations 
(ETD). The project undertakes the digitisation of doctoral dissertations 
and makes them available on the University Intranet. Similarly, the 
African Association of Universities has an on-going project to create 
database of African theses and dissertation (DATAD) on CD-ROM. Also, 
South Africa's bibliographic Network (SABINET) and Ain Shams 
University Network (ASUNET) in Egypt are two major bibliographic 
utilities that are involved in electronic publishing on the African 
continent. SABINET publishes online the Union Catalogue of Theses 
and Dissertations at masters and doctoral levels. On the other hand, 
ASUNET has all its theses published online.

With books in short supply, the introduction of digital libraries in 
Africa can play a major role in promoting knowledge and enhancing 
education. Access to digital libraries has the potential to achieve 
unprecedented gains in economic and human development (Ojedokun, 
2000). There are currently a few digital library initiatives in Africa. The 
African Online Digital Library - AODL is a project funded by the 
International Development Research Centre and the National Science 
Foundation (NSF). Begun in 2000/2001, it is the pioneer African digital 
library development. It produces multilingual, multimedia materials for 
both scholarly research and public viewing audienqes. AODL serves 
scholars and students conducting research and teaching about West and 
South Africa, as well as teachers and students of African languages in 
both the United States and Africa. The partners in this initiative include: 
Institut Fond emental d'Afrique Noire (IFAN), the West African Research 
Centre (WARC) in Dakar, Senegal, MATRIX: Center for Humane Arts, 
Letters and Social Sciences Online, and the African Studies Center (ASC) 
at Michigan State University (MSU).
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On the other hand, The Digital Imaging Project in South Africa (DI A) 
isa non-profit making initiative for co-operation among research librane 
and archives in Southern Africa on digital imaging. This project is 
sponsored by the Andrew W. Mellon Foundation. I he I reject, w ic 
was initially expected to last three years, is to make accessible to sc oars 
and researchers world-wide South African material of high socio-po itica 
interest that would otherwise be difficult to locate and use, an provi e 
South African archivists and librarians with know ledge ot, and expertise 
in, digital imaging. Its key objectives were to advance technologically o 
build the capabilities of human resources and to piovide access i 
scholarly research materials on a sustainable basis. It is also adspressing 
the digital divide by reiving on open source software an eacua 
platform independence to pro-, ide a digital library mode re ®yan . 
African context and appropriate to developing countries. ee
being supported by UNESCO (Peters and Pickover, 2I

Similarly, African Digit vDL) 1
Technikon South Africa's Centre for Lifelong I earnin iniy>a 
with the Association of Africar Universities It i fret pu ic i 
users in Africa (only) who I
only one user will access a book at any <>ne time, am oan pei 
few hours, as users work with the I 1111‘
service will need to complete an '' ,n ,,,ri” ” 
include a username and pa ' ' .
African Virtual University (AVU Libr ’ *11
it- •» / awt n i i <- ■ • •' - >r ■ ini ».itp »n established.University (AVu), an innovative vJu ' ■ 51 • .
serve the countries of Africa. The >fthe Wl is to ui caP^
and support economic development by le ig th< po..«r<» r
telecommunications technology to provide I I ■ la ..qua ity»< yi.a ‘ " 
and training programs to students and professional • in Africa, e igt 
library initiative is thus an interactive-instrui ti<»nal tele< ommunica . re 
network for the countries of sub-Saharan Africa, de ;igne tous« m em 
information technology to increase access to educationa rtsour. 
throughout sub-Saharan Africa.

Database of African Theses and Dissertations (DATAD), is an initiate 
of the Association of African Universities, in association with the Nairobi­
based Project for Information Access and Connectivity (PIAC) an. 
supported by a number of donor organisations. 1 lie DA PAD database h 
expected to provide a comprehensive source for African theses ana
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dissertations. Each record in the database is expected to include full 
bibliographic information, including contact information for the 
university, degree and date, a statement of availability, abstract, and 
keywords.

Challenges of Digital Libraries in Africa

Digital library development is slow in Africa, and the digital divide is 
increasingly evident with imbalances in the distribution of information 
technologies, exacerbating existing north-south economic gaps and 
marginalising educators, researchers and students. Barriers that hinder 
DL programmes in Africa include:

Severe financial constraints;
Inadequate infrastructure (i.e. electricity, telephone lines, buildings, 
etc);
Outdated or non-existent hardware, software, and network 
connectivity;
Inadequate staff training opportunities and facilities;
Harsh environmental conditions accelerating equipment degradation;
Inadequate salaries and difficult working conditions; and
Inadequate skills in strategic planning and in writing grant proposals 
for DL projects.
Similarly, a number of questions associated with DL pose great 
concern including

How can we justify costs of digital libraries?
I low can we measure usage of digital resources?
How can we extend use beyond the physical library?
How can we integrate digital resources with the rest of information 
resou rces?
What level of cataloguing is adequate?
How do we deal with issues of intellectual property?
How should the selection be done, by who and how?
How do we ensure inclusiveness?

How do we cope with amounts of e-documents?
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Future Trends and Directions for Digital Libraries

As the Internet continues to grow, it is envisaged that the Next Generation 
Internet will be fast; always on; ubiquitous; seamlessly integrated; 
intelligent; and trusted, in terms of security (Nelson, 2001). From the 
perspective of libraries, Ardern (2006) notes that there is increasing need 
for context-specific information management than before, because 
information will have to be placed in a specific context to make it valuable 
to the user. Libraries are likely to continue to experience significant 
changes propelled by continuing revolution in technology, convergence 
of systemsand increasing sophistication of the users. The digital library 
will likely continue to attract a lot of interest as budgetary constraints 
tighten. With attention focusing on digital libraries, issues that will have 
to be addressed include: transition from mediated to un-mediated user 
access; the extreme vulnerability of digital materials to loss and 
destruction, due to technological obsolescence; and issues revolving 
around intellectual property rights management in a digital environment, 
as well as web-based information literacy education .

The capacities ofstorage devices will continue to get larger and larger, 
thus helping to reduce cost of archiving and storing materials. 1 lowever, 
the paperless society predicted several decades ago is unlikely be realised 
anytime soon. This is because rote learning is dependent on print. 
Moreover, libraries are unlikely to transit completely from print to 
electronic; rather print media and electronic media will coexist and 
complement each other. Likewise, despite the impact of technology in 
libraries, we are likely to see some libraries deciding to remain traditional 
or going both ways, based on such factors as cost of purchases, costs of 
print vis-a-vis electronic, easy of access to the resources, the preferences 
of the users, infrastructure outlay costs for accessing electrc>nic resources, 
options available for delivering resources to users, etc. Similarly, with 
proliferation of electronic resources and the increased complexity of the 
Internet, there will be need to address issues of information or digital 
literacy.
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Review Questions

i.

2.

3.

4.

5.
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Introduction

Chapter b

Transition to Automated Library Information 
Systems and the Challenges for Libraries in Africa

The term Library Automation (LA), introduced by D.S. Harder in 1936, 
refers to the computerisation or mechanisation of all library activities. 
American Library Association (ALA)Glossary 4 Library and Information 
Science (1983 ) defines automation as "the performan e of an <iperatioq, 
a series of operation or a process by self activat i itrolling, or
automatic means. It implies the use of automatic data processing 
equipment such as a computer >r other lab<>ur

I he goal of Library ation i
professionals from the routing clerical work, and force librarians to pay 
attention to the end-users i.e. pr ivision of information resources to the 
customers. It is more important to make materials available to users as 
quickly as possible, than it is to wore. >ut ho-.-, the call number is 
formatted on a particular card. With the rapid, efficient computer 
services, library customers are no longer fied wit! inj kind of library
response that shows signs of being lab >r ' ‘ 1 be needs
of library customers are constantly changing Pci»ple w int information 
now, not tomorrow, next week, or next month Many libraries are 
therefore doing away with the idea of local self-sufficiency in collection 
-a fact which requires cooperation and which, in turn, dictates the need 
for fast-response computerised union catalogues and their ancillary 
network apparatus. Similarly, self-sufficiency in library automation 
development has also come to an end. Economic and technical realities 
now require network and consortium participation if success is to be 
achieved (Veaner, 1975).
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a definitive international history of library automation is yet to be written. 
Ybis chapter therefore focuses on the foundations laid by American and 
British libraries, followed by its development in Africa.

American and British libraries began experimenting with modern 
-ompllters *n ^ie 1950s, and in the 1960s began automating internal 
Processes in earnest. Automation in these countries built on long 
Editions of shared and distributed cataloguing, resource sharing and 
operation, and ready access to a highly developed telecommunications 
nfrastructure. The motivating factors were efficiency, productivity, and 
'lunges in library economics and the increasing availability of computer 

L /stems. The latter two factors led to a gradual shift in mission from a 
focus on collections to a focus on access to information. The automation 

a|s of American and British libraries evolved through three phases: 
Efficiency of internal operations, access to local library resources, and 
access to resources outside the library. The goal of the fourth phase, which 
js continually being developed, is to achieve the interoperability between 
information systems necessary to build a Global Information 
{nfrastructure (GII) (Borgman, 1997).

The concept of an automated library started as early as the mid 
1930s,when punched-card equipment was used in library circulation 
and acquisition at the University of Texas at Austin (Riggs, 1991; 
Rochtanek and Matthews, 2002). It is the first known application of 
automated techniques to library systems (Parker, cited in Kochtanek 
and Matthews, 2002). Parker later set up a more sophisticated circulation 
control system at the University of Missouri in 1959, based on punched- 
cards and IBM mainframe technologies. However, library automation 
first flourished in the 1960s, with the earliest library automation projects 
being the computerisation of core library operations for local collections: 
circulation, acquisitions, serials, and cataloguing (Borgman, 1997). Thus, 
libraries gained efficiencies through automation, both by improving 
workflow within the library and by sharing data between libraries. 
Services to customers, defined as access, thus became the most important 
and critical issues in library automated systems (Pitkin, 1991). The period 
from the late 1970s to early 1980s was however marked by rapid growth 
in the number of libraries automating their operations, as a result of the 
emerging market for automated library systems.

ff.tional Librotf ofNlgim
r^/yl^lON TO AUTOMATED LIBRARYJNFORM^J^H^Sf^MS------~ <53
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The 1980s saw the evolution of these routing activities into online 
public access catalogues (OPAC) (Pitkin, 1991). Online catalogues first 
came into existence for on-site use in libraries in the middle to late 1970s, 
reached critical mass by the early 1980s, became available on local area 
networks and by dial-up modem by the mid-1980s, and were accessible 
via the Internet starting in the late 1980s (Borgman, 1997).

African libraries have not maximised the potential of computers to 
enhance the quality of information service (Garcha and Bottler, 1996). 
Thus, full-scale automation of library operations is rare in Africa 
(Rosenberg, 1998). Major constraints to library automation among others 
include the low level of infrastructural development, inadequate finance, 
and inadequate technical support. It is however on the increase. 
University libraries championed the use of information technology (IT) 
in libraries, although the adoption and use differ widely between libraries 
(Rosenberg, 1998). In Nigeria, computerised catalogues, particularly of 
serials collections in academic libraries, represent the most common use 
of computers, at least during the 1980s, with many aborted attempts at 
automated circulation and acquisition processes. By 1996, only nine 
university libraries among the libraries in Ghana (6), Kenya (3), and 
Nigeria (0) had automated their card catalogues (Garcha and Buttler, 
1996). The extent of IT applications in the eight government-owned 
university libraries from 1987-1997 in East Africa (Kenya, Tanzania, and 
Uganda) is also limited. Bv 1997 >nlv one had automated its library 
catalogue and books circulation contr< ' Mulimila, 260,q. And of all the 
research and special libraries in Nigeria, only the International Institute 
of Tropical Agriculture (I1TA) had a fully automated library (Garcha and 
Buttlar, 1996). The integrated system was launched in 1984 (Lawarn, 
Azubuike, and Ibekwe, 1992). Many fully aut >mated university libraries 
can be found mostly in Southern Africa Most countries in Southern 
Africa have fairly developed infrastructural facilities, which have 
encouraged automation in libraries. For example, the operations of the 
University of Botswana library are fully automated The lihr ary's holdings 
are offered on OPAC, the acquisition and the serials modules have been 
in operation since 1993, and the circulation module, the final process to 
be automated (Rosenberg, 1998), is now fully operational. The OPAC is 
accessible over the Internet.
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Impact of Technological Developments

Hardware Development

Three generations of computer technology (the mainframe computer, 
the minicomputer, the microcomputer - personal computers) have had

The Transition to Library Information Systems (LIS)
The term Library Automation (LA) encompasses only early automation 
activities. Library automation has however moved beyond the 
automation of existing processes within the library. It now includes access 
to materials not held by the library but available in electronic form. Parker 
(cited in Kochtanek and Matthews, 2002) coined the new developments 
Library Information Systems (LIS) to encompass all types of computer 
technology applications in the library, including those that are yet to be 
fully developed. Kochtanek and Matthews (2002) identified the new 
developments as including: integrated library systems (ILS); online 
databases; web-based resources; digital library collections; and eBooks 
and eJournals.

A typical integrated library system includes functionality in support 
of acquisitions, cataloguing, circulation control, materials reservation, 
serials control and online catalogues. Online database service is a service 
closely coupled with and/or grafted to integrated library systems solutions 
to provide end users desktop access point for materials held both locally 
and licensed internationally. Web-based resources are portals (via the 
Internet) that offer access not only to information held or licensed by 
the library, but also to information readily available on the’ web. 
Specialised collections are also now being developed into digital format, 
and are aimed at end users. The notion of eBooks ushered in a new 
distribution medium - directly from author to the end user. Authors 
and publishers are already competing in this arena. Both online full-text 
databases and eJournals are examples in this direction.

The areas of development mentioned above form the basis behind 
LIS. The extent to which each area is developed makes libraries distinct 
from one to the other.

Hardware, software and telecommunications have had an impact on 
the transition from Library Automation (LA) to Library Information Systems 
(LIS). The developments are briefly described below:
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Software Development

This can be broken down into two distinct categories: systems software 
and applications software. Systems softw are includes operating systems 
such as Microsoft Windows, Linux, and programming languages, 
environments (e.g. Java, C-h-. etc .) Applications ■-oftware is a program 
that performs specific tasks such as word proc cssing, database 
management,graphics,etc.Library appi.v it ion- ittw r** includes some 
of the functionality mentioned earlier, i.e ■>;' : ■ ■ i ■ •* v ling. circulation 
control, and online public access catal 'cue-. Soft'.-, ire !<■. eh >pment was 
also in progress during the period of hardware development Operating 
systems and programming languages were developed for the computers 
being built.

The initial software development b\ turnkev vendors of the 1970s 
was primarily proprietary in nature. The Independent Software Vendor

strong influences on what new information products and services were 
created, and how human interactions with information evolved. As the 
technology advanced, so did the library automation systems.

The development of the computer progressed substantially from 
1946 to 1961, moving quickly through a succession of vacuum tubes, 
transistors and finally to silicon chips. In 1961, Robert Noyce of Intel 
and Jack Kirby of Texas Instruments, working independently, invented 
the integrated circuit. All the components of an electronic circuit were 
placed onto a single chip of silicon. The invention of the integrated circuit 
and the newly developed disk and tape storage devices gave computers 
the speed, storage and ability needed for online interactive processing 
and telecommunications (Nelson, 1990; Pitkin, 1991; Duval and Main, 
1992).

The late 1970s and the early 1980s saw the development of the 
microcomputer, which enabled many libraries and information units to 
acquire their own computer systems. By the mid-1990s, Personal 
Computers (PCs) have become commonplace in libraries and 
information units worldwide, and many people also have PCs at home 
(Tedd, 1997; Kochtanek and Matthv2002). With the development of 
more advanced silicon computer chips enlarged storage space and faster, 
increased capacity telecommunication lines, the ability to quickly process, 
store, send and retrieve informati >n is causing the current information 
delivery services to flourish
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.^^communications Development

I hrce phases of telecommunications development impact transition to 
library information systems. These include: the Host Centric, the Network 
Centric, and the End User Centric (Kochtanek and Matthews, 2002).

In the host centric phase, a single processing unit was the basis of all 
computing, and users wcre connected to this device through dumb 
terminals. Dumb terminals are keyboards connected to cathode ray 
display lubes, but without memory or disk storage capability. The 
computing model of this phase was referred to as host computing, the 
mainframe. In other words, the network configuration consisted of a 
single powerful computer and a network of dedicated terminals that 
were connected directly to that central computer. The system is 
proprietary in nature. The same manufacturer made all the equipment, 
including the host computer and all the peripherals.

The network centric phase emphasis shifted to connectivity. The 
distribution of computing devices about the network, along with a 
diversity of terminals and other devices that could be introduced into 
the network environment, resulted into a more open design of 
.irchitecture and computing platforms. This phase witnessed the rise of 
smaller, cheaper, yet powerful computing devices, known as mini­
computers. This phase was a key to lowering the cost of computing down 
to levels that could be afforded by smaller library systems.

rp^lTION TO AUTOMATED LIBRARY INFORMATION SYSTEMS

qV) developed or selected the programming language and the operating 
tem that would, in their estimation, best support the applications 
, were developing, and subsequently wrote specific code that

11L.'l0rmed those tasks on computing devices selected to optimise 
^V-formance for their intended library customers (Kochtanek and 
Uatthews, 2002).

In the 1980s, the UNESCO started distributing Micro CDS/IS1S 
ugh its distribution centre in every developed country. This freely 

. Tilable software, developed specially for library applications, proved 
a'.l iful f°r the librarians in developing countries. Several integrated 
1 .ir., package also began to appear in the market place during this 

,fiod. 1he LibSys was launched in India towards the end of the 1980s. 
o^her software which also became available to librarians included 

rCadsheets and databases for use in library administration and 
formation dissemination
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The Impact of Consortium Participation

Libraries in Africa continue tu tir i f- • •• 
economic circumstances. fhev h? . -_ er:, 
funding, coupled with increasing c 
example, the number of journal . 
subscription rate for those journal 
political approach of succe-< . ■_* c > 
as it continues to force publi . u 
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information services continue ■ 
increasing role that informatu 
organisations. The budget cc: 
academic libraries to start lookm : 
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One of such wavs is consortium . 
order to share resources and to bring t 
to negotiate advantageous terms. |i.. .. . h .
consortium arose from the realisation of ‘hi 
libraries exploring common needs, the possibii *

The end user centric phase was a result of ti of the
personal microcomputers in the late 1970s and Y development of 
personal computing in the 1980s and 1990s. In tp widesPre. . L-s the 
current phase, users are distributed across vast^? phase’ '' h‘C ]aiices, 
connected to resources stored on a number of s’e°8raphic di* ‘||ed 
servers. An example of such distributed netw '‘T’Putin? device* 
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library services - access to licensed databases " ‘1 eBooks,
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Planning for Automated Library Systems: The Approach in Practice 

Careful planning must precede successful development of an automated 
library system. Il is a product of prolonged period of deliberations. In 
practice, il is best to set up a structure for the system selection process. 
It is important that the library establishes a library automation advisory 
committee. Membership of this committee should include library 
representatives of stakeholders in the university, especially the faculties, 
staff of the library automation unit (if any), and top members of the 
library management team. This committee is to advise on the need for a 
new system or system migration based on the vision and mission of the 
institution. This committee creates the process. Once the decision is to 
implement a new system and/or migrate to a new system, the library 
administration is to clearly convey the decision of the advisory committee 
to all staff.

and through a variety of training initiatives undertaken by workgroups 
in the various consortia is another example of benefits of participating in 
a consortium arrangement.

Consortia formation, especially in Southern Africa, has enabled many 
academic libraries to automate their operations quite easily. A number 
of consortia in South Africa provided examples of success stories. They 
include: Gauteng and Environs Library Consortium (GAELIC) - formed 
by ten universities and six technikons (polytechnics), Free State Libraries 
and Information Consortium (FRELICO) - formed by three universities, 
one technikon, one public library, and one technical library, South Eastern 
Academic Libraries' System (SEALS) - formed by seven universities and 
technikons in the Eastern Cape province, Cape Libraries Cooperatives 
(CALICO) - formed by five universities and technikons in the Western 
Cape, and Eastern Seaboard Association Libraries (ESAL) - a partnership 
of three universities and three technikons in the KwaZulu Natal province. 
The consortia are engaged in developing the information resources of 
their indiividual region for the purpose of promoting education, research 
and lifelong learning, with a vision to create a virtual library by linking 
together autonomous libraries via networks. While members of GAELIC, 
FRELICO, and SEALS opted for the systems of Innovative Interface - 
INNOI’AC, CALICO and ESAL opted for ALEPH 500 software and 
URICA system respectively (Ojedokun and Lumande, 2005).
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O£SjatementofoPerah°nal requirements (()R), nr Invitation to Tender 
(ITT). It must be kept in mind that the RFI is for information gathering 
only; no vendor should be excluded from the RFI’ pr<,ce.s A typical 
RFPis one consisting several sections, which in .de t.o, Inscribing 
the library and its environment, a tentative timetable conta t persons 
etc, a section containing the specifications tor the <.-.tcm that is to bj 
purchased, a section detailing standards which must be adhered to and 
definitions for terms used; and an administrative section explaining how 
bids are to be submitted, what the deadlines are, whom to contact for 
clarification, etc.
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The library should then request the Director of Information 
Technology in his/her institution, together with a representative from 
the purchasing department of the institution, to handle contract 
negotiation. Once a system has been selected, the library can go ahead 
to appoint an implementation team. This team is to get the system up 
and running successfully.

Systems Analysis and Design

The concern of library managers is to acquire either a turnkey package 
of hardware and software, or the hardware and software as two separate 
components, and then to configure elements of the system to suit specific 
requirements. While they are not concerned with the analysis and design 
of a system, and the subsequent programming to create a tailored system, 
but rather with the identification of functional requirements; the choice 
of a system that most closely meets those functional requirements, and 
the negotiation with suppliers to arrive at an appropriate specification; 
and the adjustment and implementation of systems, it is important to 
be familiar with the systems analysis and design. Semprevivo (1982) 
cited in Osborne and Nakamura, 2000) defines systems analysis as "the 
process of studying the network of interactions within an organisation 
and assisting in the development of new and improved methods for 
performing necessary work". Osborne and Nakamura (2000) describe 
it simply as a means of viewing circumstances realistically and designing 
practical solutions.

To better understand this concept, it is important to define each of 
the component parts. Osborne and Nakamura (2000), in refining 
Semprevivo's definition, define a system as "a series of interrelated 
elements, which can be considered complete, that perform some business 
activity, business function, or business operation". Capron (1990, cited 
in Osborne and Nakamura, 2000) defines it as an organised set of related 
components established to accomplish a certain task. Inherent in these 
definitions are the essential factors of interrelatedness of the elements 
(as the separate elements do not comprise a system), its completeness 
(in the sense that it offers logical boundaries), and its purposefulness (as 
the elements must combine to meet some purpose if the system is to be 
productive). The elements or the set of related components, in this case, 
may include people, procedures, funding, and equipment. These 
definitions can be further refined to define a system as "a series of
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interrelated elements such as people, procedures funding and 
equipment, which can be considered complete that have been 
established to accomplish a task". This definition thus <^oes beyond 
hardware and a set of software, though may be so defined in some other 
contexts. Osborne and Nakamura (2000), define analysis as the study of 
a problem prior to taking action. It is believed that honest study should 
precede and guide useful action.

Systems analysis thus involves concepts and methods. It >s a*s0 a 
way of thinking about the real world and its problems It is not just 
about equipment, networks, wires, and computers but also about 
communication and people, and about finding suitable and 
organisationally acceptable solutions to particular problems. The design 
phase, is however, where decisions have to be made as to how the problem 
can be solved.

The process of acquiring or repla.: 
activity to ensure appropriate tunc:: . .. 
ease iff use. A would-be analyst sh :. 
Such a person should: be familiar wn.- a • ■ 
as a link between implementati' '■ '.’ten . 
system, making the transition a- :. '
people and be able to recognise th-.-:' 
expressed needs; be able to tin I t! • 
to develop logical plans tor c rr ■ 1 
communicate well, to help other p • : 
present the design effectively be ible t n d e • quit 1 ;tudy of an 
unfamiliar field and be able to de?. ■ nr .Ttainty, and
adversity. These attributes in reaht’ ' . •■ . o < .m-individual
hence Osborne and Nakamura re mmei I relying on several 
team members in systems analysi • >f each member
can contribute to the effectiveness of fi ■ : '• I ibi.iri.nn, networl
administrators, or database administrators an -r ,v . . .. .fems analyst 
The title holder is charged with the spe ifi tasks of investigating 
problems, designing solutions, and sometimes overseeing the 
implementation of the design.
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* System study

Implementation

Problem Definition

____ System design .

Fig. 1: Systems Development Cycle

Problem definition
Feasibility study
Analysis
System design
Detailed design
Implementation 
Maintenance

System 
Development 
Cycle

What I he problem is with the current system must be defined at this 
stage although may seem obvious. Someone must recognise that a 
problem exists. Often the user will encounter difficulties (e.g. in keeping 
circulation statistics, etc.) and ask for help. Management will identify an 
area of poor performance within the user's function (e.g. long queue at 
the circulation desk, inability to monitor overdue fines, etc.). Sometimes, 
it is the analyst spotting a problem. The initial discussion of problem is 
usually informal but it reaches a point where the user, management and 
the analyst agree that there is a problem that needs attention.

Problem (definition

Feasibility.study

AnalysisDetailed design 
J L

Maintenance A
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mill schedule (Castro and Mylopoulos,' 1 il Uy 'h-lm,.
the urgency of the problem and the acceptamh* ■ of any 
other words, if the system is developed, will it be tn- • ; ' J‘ includes 
oriented and social issues: internal issues, mi h as manpower problems, 
labour objections, manager resistance, organisational conflicts and 
policies; also external issues, including social acceptability, legal aspects 
and government regulations. Technical feasibility asks whether the project 
is feasible within the limits of current technology, whether the technology
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Feasibility Study
The objectives of a feasibility study are to find out if an infor^ 
system project can be done (...is it possible?...is it justified?) and to 
possible alternative solutions. Essentially, the goal of this study is to pr^w* 
a go/no go decision about whether to proceed with the project, Th , lck' 
question to be answered therefore is whether there is a feasible sol^j .' 
During the feasibility study, the problem definition is brought intosi-^"1'. 
locus, and specific system objectives are set. Aspects of the problem ?Vr 
will be excluded from the system are also clearly identified. This pl/*'* 
usually includes a study of the present organisational system, inchlc|j 
users, policies, functions, objectives, etc.; problems with the prVs 
system (inconsistencies, inadequacies in functionality performance 
objectives and other requirements for the new system (what need* ’ 
change?); constraints, including non-functional requirements on 2° 
system; possible alternatives (the current system is always one of e 
- the alternatives usually represent one. a basic improvement in 
current system with minimum investment of resources; two, substantj * 
changes in the current system; and three, the design of an ideal systej^ 
given unlimited resources; and advantages and lisa ivantages of tk 
alternatives. The conclusion should be the feasibility of the project ana 
the preferred alternative (C i Myl I he tea
study usually ends with a formal pre ;ent >ti >n to the u ,er l1nj 
management. This is a crucial decision point in the life of the project 
Many projects die at this sta e mlytho ?pron ignificant return 
on investment are usually pursued further If management approve* 
any of the alternatives, then the feasibility »tud repre ents an excellent 
model of the systems analyst’s understan ling of the problem and 
provides a clear sense of direction tor t;-- 
the system (Osborne and Nakamura 2

The types of feasibility study inch: i<-
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^iinlysis

'I his is a logical process (specifying what the system is to do). The 
objective is not to solve the problem, but to determine exactly what 
must be done to solve the problem. The user knows what must be done, 
but does not know how to do it. During analysis therefore, the analyst 
works with the user to develop a logical model of the system, using such 
tools as dal.i flow diagrams, an elementary data dictionary (a repository 
of information about data, i.e. an authority file for data, consists primarily 
of definitions but may also include charts and diagrams), and rough 
description of the relevant algorithms (clear-cut statements of procedures 
and predictable outcomes). This logical model is subject to review by 
both the user and management, who must agree that the model does, in 
fact, reflect what should be done to solve the problem.

-p/^jSITION T0 automated library information systems

for tlne Proiect ex*sts at all, and if it does, whether it is available within 
jven resource constraints (i.e., budget, schedule,...). Economic (Cost!

pei’ef'^ Analysis) feasibility asks if the project is possible, given resource 
-ppstraints, and whether the benefits that will accrue from the new 
System are worth the costs. Osborne and Nakamura (2000) identify the 
£ateS°r*CS *nt° w^’c^ costs can be broken as immediate, projected or 
Project-related, and operational (on-going). Castro and Mylopoulos 
fo002) identified project-related costs to include development and 
1tlrchasing costs and installation and conversion costs: purchasing 
Lard'vare, software, office furniture), customising software, training, 
system installation and file conversion, while operational costs include 
n1aintcnance: hardware (maintenance, lease, materials,...), software 
/piaintcnance fees and contracts), facilities; personnel: operation, 
p-iaintenance. The authors also classified benefits into the following 
-atego,'*es: Monetary, when currency values can be calculated, Tangible, 
(Quantified), — when benefits can be quantified, but currency values 
cannot be calculated, Intangible, when neither of the above applies. 
pxainplcs of particular benefits: cost reductions, error reductions, 
increased throughput, increased flexibility of operation, improved 
operation, better (e.g., more accurate) and more timely information. In 
other words, it asks about the savings that will result from the system, 
including tangible and intangible ones, and what the development and 
operational costs would be. Schedule feasibility studies the constraints 
(e.g- availability of skills required, reasonability of deadlines, etc.) on the 
project schedule and whether they could be reasonably met.
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Detailed Design

This phase suggests that management, the user and the analyst have 
agreed on a general strategy for s ng the problem. They know what 
programs will be needed by the sy stem, that a program w ill be needed 
to perform certain functions dware that will be required
The key question therefore is I - . fically, should the system be 
implemented. This phas analyst to develop a set of
specifications for each program with the help of the programming 
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estimates and implenientati' ■_ 
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System Design

The system design stage is a movement from the logical to the physical 
design (/row the system is to do it). The question to be answered in sys 
design therefore is how, in general, should the problem be so \ e • c 
the problem be solved through computerisation 01 a manua proce 
At this stage, general statements are replaced with specific statemer 
action. The system design normally should end with a c 
words, if the system is worth supporting, one alternate t \v i c e 
The analyst's description of this alternative is then usee as a ugi 
model for developing the physical sv~ "

Implementation

Implementation is the phase ol theory is turned
into practice. During this phase, h rdw; e and software are installed, 
staff training (such as how to execute the package, how to enter the 
data, how to process the data (processing details), how to take out the 
reports) is completed, a conversion team implement final change over 
to the new system, and the documentation is prepared for system 
maintenance.
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Maintenance

Maintenance is necessary to correct incorrect data, to fix bugs in software, 
and to install upgrades and new versions of software. This requires 
maintaining a list of what hardware and software has been installed, 
along with its version or release number. Maintenance specification 
should include detail on system maintenance issues, such as backup 
routines for system data, upgrades of software, and procedures in the 
event of system failures, etc. A schedule of maintenance and a 
maintenance log of actions taken must be kept for each piece of hardware.

The System Selection Principles

Systems selection involves the identification of the specific systems and 
software to meet the specified requirements and costs. It is the most 
difficult step in the planning process, due to current proliferation of 
computer hardware and software.

Osborne and Nakamura (2000) identify four options in system 
selection. One option is to produce custom software and then purchase 
hardware to operate it. In this case systems selection simply means 
hardware selection. The second option is to select software that is 
compatible with existing hardware; in which case, compatibility with 
existing hardware would be one of the system specifications. The third 
option is to buy the hardware and software separately and then merge 
them. The fourth approach is to select a turnkey system, buying the 
software and hardware from the same vendor. Here, the vendor assumes 
responsibility for successful implementation of the system.

When library managers come to the point of selecting a system 
among some different choices, it is always very important for them to 
rely on some reliable process. The chosen process must however be 
attuned to the special needs and features of the individual library. This 
section details some principles that can guide a library manager through 
the creation of an appropriate process for his/her library. The needs of 
the library will guide the library manager on how to include the various 
basic components of any selection process into his/her own selection 
process. The principles include the following (Manifold, 2000):

A Focus on the needs of the institution;
Choosing long-term over short-term benefits; and 
Staff and users involvement.
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t in the hands of 
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I or instance 

the library can develop a long-term association with v< ndorof choice,
and life will be easier, if the library can w ork with the v end<>r as a partner, 
rather than as an adversary.

Focus 011 the Needs of the Institution
The system selection process should be a part of a larger, on-going process 
of organisational change that manifests itself in many w ays throughout 
the library, and often through the larger institution of which the library 
is a part. It should be born out of the vision and mission of the institution. 
The transformation of the institution should sen e as the context, in which 
all decisions regarding a new system are made. This not only results in a 
functioning system, but also in meeting the needs of the institution as a 
whole. It must focus on the final outcome. True succes> in .selecting and 
implementing a library automation system is demonstrated by the 
complete integration of the new system into an oi gar isational structure 
and environment prepared for and attuned to its pi. •'-'mar features and 
approaches.

Choosing Long-term over Short-term Benefits

Throughout the selection process, the librar ■■ ei should maintain 
focus onthe long term, rather than on the : ■ for example
more to the library manager's ad vantag /stem that seems
most likely to continue to evolve and d nable pace in the
directions most suited for his her library • ■ 
library will continue to use th system f re . er, there is always the 
temptation to want to minimi linofn chaotic and painful 
transition period by taking sh< 
normal quality standards forcata!
serials check-in or other proce 
successfully reduce the stress of t 
the library's best interest.

At many points in the selection >. 
also seem to be no really good options : 
three finalist systems. That is, it is dis< 
customer-focused service that the librm ■" 
be supported by a new system At thi> pom*, 
give up a share of control over its own future. ; ! 
the vendor. It is, however, essential to keep .*• ■ ' - 
well as accept the realities of the situation an t 
thelibrary can develop a long-term association
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Staff and Users Involvement

The systems available today bring together the enti
of a library, from technical services to circulation ? °f Ration 
This has made the number of possible combination (‘nterlibrary lOan 
that no one person can understand and take care of n Settin& so large’ 
for handling this complexity has been to push the ™ a'L The solution 
of the customisation to the users, particularly as .,eSPOnsibility for some 
system, to some extent, is controlled directly on H °°k and feel of the 
suggests that, much more than before, the end USer'S desktop This 
full partner in the successful implementation °f the Wem is a 
this fact is to invite an unsuccessful outcome . e system. To 
process. Therefore, the users themselves C ° tIle imPlemen/r &

"XX "Xs“"
~s;

This ensures that staff members and the/ib/’" auto^tion proc^

Careful plannmg and coordination of n '
process, as well as a constant focus on con/ SeIection and
can help to ensure a happy outcome niUn,ca«onamongaJIp^™

Components of the Selection Process

Certain elements, which do not need > > 
steps, can be identified from the varin Seen as necessn ; 
process (Manifold, 2000). These i„c ude^ of th

ducahng participants on the svste 6Ctl°n
Identifymg features for a new J/ market;
(-etling information about feat
l^lualing the vendors- Vari°us
Securing bids;
Negotiating a contract-
Communicating; and ' 
Managing stress.
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Getting Information about Features in Various Sy:tinit

With the list of features in hand, there is the need to get information 
about which features are supported by which systems. While there are 
many ways of doing this, such as the use of scripted demos, site visits, 
exhibits at library conferences, request for information, and system 
manuals or handouts, the most common, although far from standard 
practice, is to submita 'Request for Proposal (RI P/ to the vendors, which 
asks them to indicate which features their systems currently supporter

Identifying Features of a New System
After the education phase, it is necessary to create a list of requiredand 
desired features in the new system. Many ’’branes have assigned specific 
rankings to each feature. They hav< ■ •• rcs*’s required, strongly 
desirable, desirable, and option. ' such scheme. Although tfe
can be helpful when it comes to det w hich system best meeh
theneedsofthe library, care must b ? t k ?n The needs must be carefully 
analysed, including differentiating ■ and objectives
(Adogbeji,Onohwakpor, and Syvester, nd). Ihis i; be< au ;e, if a feature 
is marked required, one or m ; •
system, feeling that they w >ul I not ■ able to meet your needs Its 
therefore probably better to know e priorities are, but
not spend exorbitant amounts of tim .• r • ■ pe< ifi< features or 
marking items as required and I ir "

Educating P^rtic ) ,are of the state of the art of library
, aaff needs to be naa .p the prOcess of selecting a ne* AU lbraJyn in order to >nvol^/ e that while library professionals often 

aUt?m His important to f ences, read professional journals, w
system. It15 ? t0 attend L°’ titutions to keep abreast of the latest
have °PP° c0|ieagues at othe support staff does not usually
network wi autornated sys 'fessional librarians outside of the
development Even, most p market or y(
Stae'Tlfdo oUhorousHy/"0 \vho previously ignored £ 
f- * Staff lled into the provvss,

^-°<rr^^,'uncurrcn,5VS,em5' new system will aftec
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xvill support in coming releases. The vendors then reply with a proposal. 
The proposals are then used as a basis for selection. Preparing a RFP or 
-necifie^tion should thus be seen as a key part of the procurement 
fanning process. A good RFP ensures that the library manager observe, 

the principle of open and effective competition, which is a requirement 
pf al1 procurement activities (Fisher, Delbridge and Lambert, 2001). Apart 
from the identified vendors, it is also proper to advertise the existence of 
rFPs ‘n library periodicals and local liewspapers to allow additional 
vendors an opportunity to respond (Osborne and Nakamura, 2000).

Where the decision is to use RFP, there is the need to strike a balance 
between specificity and brevity. The more specific the features listed are, 
(|U, more likely it is that the answers given by the vendor will be useful. 
The RFP must also not be made t0° ,ong f°r any vendor to want to reply. 
This is because vendors may perceive that their system is not a good 
match for your needs, or the RFP seems to be written specifically to 
favour a different system. It is also quite expensive for vendors to reply 
to an RFB and tliey may choose not to respond, based on the size of the 
document or the extent to which you dictate specific solutions to 
problems, rather than simply stating problems that must be solved 
[Manifold, 2000).

Broad consensus on the elements which should or may be present 
jn a specification or RFP includes (Porter, nd., Cohn and Kelsey, 1996., 
fisher, Delbridge and Lambert, 2001): background information on the 
library (e.g. library vision statement, the library context/environment, 
library statistics, etc.); functional requirements, including mandatory and 
desirable system functions; hardware and software platforms; 
networking requirements; a description of how the proposals should be 
arranged and submitted; response time required; instructions on 
receiving vendor business and financial information; criteria (prioritised) 
the library will use to evaluate vendor proposals including the evaluation 
procedures; limetable for the evaluation process; questions regarding 
vendor support and training, technical documentation and user manual; 
the library's functional and technical specifications; timetable for 
implementation; and contract conditions. Since the library will be 
selecting, a vendor, as well as a system, further information about the 
vendor is important. Vendors must also be asked to provide its annual 
report; state its vision, mission and philosophy (vendors must have 
appropriate vision and strategies, if they are to be successful); describe



142

•d

scrutinised 
■ ’ ’■ *‘l' *ped before 
|’"nscs provided 
I not be the only 
1 1,1,111 <>f library 
!A >y, 1989, cited 
In any narrative 
other means.
if<-1 andidates, it 
is to get further 

mmon activities 
ic software; and 

All of these activities reinforce each other 
one system over

Evaluating ami Selecting the VetuE" - 

The information received in respon 
carefully. It is important that an evalu " 
the RFP is sent out. If a numerical am; 
must be included in the evaluation : 
criterion on which the final decision 
systems needs to be both objecti ve and 
in Manifold. 2000). Results must be er 
that is provided and with information ■

However, while an RFP may be sufficient ‘ 
is not by itself sufficient to select one
information through a mix of activities 1 he most 
include: an in-depth, onsite demo; visits to sites usir 
interviews with other users, <... — d
and give the library manager confidence in select 
the others.

how lhey will create ^n‘d ’services; lheir'5i^tabases: their

(tel whether re^

new development. »‘«^X-er it *

customers to support their conrtnued e on.1 grow h „ 1MIm #
has the capability to provide suppor location from
bme to “me whether there is on active user, group „ lth >vhkh 
XXn share information and questions abou hove best to use 

system, as opposed to how it works wht h ared to release
new version^ the software frequen I. -anypnfe

that slip through testing; whether it h .■■X knowledgeable 
forward thinking, sympathetic and resf P ••.. charge; wheth
it has organisational depth and staying p<> r. A ‘ >< nvite vendors
in for demonstration of software, inter. ie/. r tenth' tmahsts, and, finally, 
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,sc< inin.v
Il j.,certain lh.it .it some point the library manager needs to get a specific 
bid for Hie system of choice. If an RFP is going to be used, the library 
manager will need to include it in the bid. It could also be a separate 
request. Il is however best to make the request forbid a separate process, 
including only those systems that have already passed the test of the

^MxlSlTION TO AUTOMATED LIBRARY INFORMATION SYSTEMS

pjpon the receipt of vendor proposals, the process of system evaluation 
and selection can then begin. The following numbers of key steps are 
$ugSestec^ (Cohn and Kelsey, 1996): formation of a project team of 
~ersons' to assist with the evaluations and the selection, who have some 
knowledge of automation, or who work in the area(s) being automated 
/people involved in the strategic planning process would be a good 
ehoiee); weeding of proposals that are "fatally flawed", e.g., where the 
vendor fails to reply to any of the functional specifications or the system 
jg missing a module fora high-priority function; in-depth reading of the 
"surviving proposals, carefully noting both deviations from the 
requirements as defined by the RFP and any aspect that is handled 
unusually well (making a list of any parts of the response that are not 
plcar and require further clarification); scheduling of system 
jpmonstrations (a very important component of the evaluation process). 
Allow the vendors to show off their systems in the most attractive light; 
however, be prepaied with a list of what you want to see along with 
questions you would like answered. Use the same list with each vendor. 
This permits more effective cross-comparisons. Additionally, consider 
using compute: ised spreadsheet software in order to compare and 
evaluate vendor cost proposals (costs may not be what they seem at first 
,,lance). Contact some ot each vendor's current clients — sites of the 
same library type, and of similar size, where the hardware and software 
modules that have been proposed to you are currently in use. Assign 
point values to the criteria listed in the RFP and assign scores to the 
different proposals. The system with the highest score becomes the 
number one finalist, the system with the second highest score, number 
two and so on. 1 lowever, to maintain a negotiating edge, consider cutting 
Io iwo vendors rather than one. It must be noted that the selection 
process is not over, until the contract is signed. Until that point, the 
library manager is advised not to let any vendors know that they have 
been eliminated, including those with fatal flaws.
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features inventory and vendor evaluation. The vendor's bid fs°tated needs 
hardware and software configuration that meets the library cOmp°nen’
and includes pricing for each separate hardware and soft" ,fj, hardware 
The library manager must ensure the vendors provide spsUpp<»rt J1’1' 
configuration that they are willing to certify is adeqc>ate .p mind th-” 
usage goals that have been delineated. He she must keep v4em- °ll^r 
purchase price is only one component of the cost of ‘be nCw staff 
costs include the cost for training, possible network i'P-"r‘1'bring>nS up 3 
site preparation, and other one-time costs associated " 1U\ maintenance, 
new system. Ongoing costs such as hardware and soft" xyorkstati<'n
travel to users' group meetings, hardware upgrade- decision
replacement must also be considered. The library mana|ota| 
should not be based on one-time purchase pr:w but '’'^-pld 200” 
for up to seven years (Matthews et al . T-»-~ ! m X11

Negotiating the Contract
Once you have made a selection, a 
However, it is important to undent • 
automation. Profit for library automat;. ■ 
three revenue sources: the sale „f • 
write themselves), and services. It is agJlri 
pay the substantial costs associated 
supporting those products. The hardI w ar.- 
the value-added features provided as part of the turnkey sale, including 
design of the configuration, installations • ■

,(,nse time and capacity warranties. The cost, in terms of t 1- ,oftv : the increasing 
complexity created by the growing functions

the - ustomer 
This means that production testing and i:;i ' • -iram •’ have also 
increased by the same factor of complexity win. 1 •! ,.-n< rentes increased 
costs in development tools, staffing and quality > mce programs. The 
services costs are in terms of increased costs in selling their product to 
the library market, represented in cost of responding to KI P, on-site 
demonstrationsand request for additional services These are what drive 
costs up (Grant, 1999).

The reality in contract negotiation therefore is that neither vendors 
nor the library manager can lower the cost of automation acting alone; 
lather they must work in concert. The library manager must not allow 
his/her ego at negotiating get in the road of achieving his/her objective.
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The library manager, as the buyer, must come to the table, willing and 
able to articulate the goals of the library, and to identify, with the vendor, 
those that are in common, those that are not, and how best to address 
the needs of both to succeed in contract negotiation. Verbal commitments 
and agreements are often made during this process. All of these must 
also be documented. The documentation should include: specific 
itemisation of any hardware and software products to be delivered, 
specific itemisation of association and software provider obligations and 
responsibilities, fixed costs for the term of usage, defining of acceptance 
testing of hardware and software, guarantees of vendor performance, 
conditions for exit or release from the contract. (Porter, nd., Grant, 1999, 
and Manifold, 2000).

The vendor may be asked to provide a standard contract, which 
would serve as a starting point for negotiation. A consultant may also be 
used for this process (Manifold, 2000). The library manager must weigh 
the consultants' advice for his/her situation, and use that which is 
appropriate and discard that which is not (Grant, 1999). It is however 
important to know what his/her library can afford in one-time and 
recurring costs. Depending on his/her library's budget and/or level of 
support, it may be found necessary to spread costs more evenly to later 
years (Manifold, 2000).

Communicating

Complete and on-going communication in system selection and 
migration is very important. Communication must take place within 
the library, as well as with the vendor. For selection process to be a 
complete success, an environment must be created in which any 
communication is acceptable and encouraged. This is because during 
the process ol system selection, migration and early use, it is easy to be 
hurl by incorrect or ill-founded assumptions. However, while 
communication must be run through proper channels, it should also be 
okay lor a library faculty member to have a direct conversation with 
support staff in technical services, even if they are in separate divisions. 
There are enormous benefits in keeping communication running through 
proper channels, as well as breaking down the barriers between 
departments.
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effort made to

Managing Stress

It is obvious that automating a library for the first time has the potential 
to cause enormous stress on the staff. This is because every process and 
practice they have learnt over the course of their employment may change. 
Their comfort zone, the areas in which they feel competent, will shrink 
sometimes almost to nothing. Similarly, migration from one system to 
another can be just as stressful. The expertise that the staff have 
developed in exploiting the features and design of the automated system 
disappears overnight, as they have to learn the new system. Stat, 
members recognise well in advance of implementation that they will no 
longer be expert and that their competence will decrease. The stress 
therefore starts building, the moment the announcement is made that 3 
new system will be selected.

A good selection and migration pr 
account. For example, most people de: 
terms of what they do. They think the.r 
to do them well. An impression must r ' ’ •
pointless, unimportant, or unnecessar 
Nakamura, 2000). It can also make a 
stress level to know that those in 
expertise that these staff members p 
can participate in the process of 
extent of their ability, and the J.--ire ‘ 
participation is a tacit acknoix le.i • 
and thus their comfort 
but large ent 
(Manifold, 2000).

Adapting to the new system can ami probably 
least some of the staff members. Similarly, c time honoured 
proceduresand policies will no longer work W>H have to learn
entirely new ways of doing business. Some of these new ways arc likt Iv 
to be difficult, and some features they relied on are J; k< I .’ to be missm 
Some staff members will be hard-pressed to maintain the level of quality 
to which they are accustomed. It will therefore make a world of difference 
to give them an accurate picture of what to expect with the new system 
Some members of staff are also likely to be resistant to change in any 
form. This category must be reassured that they are still valuable and

 .j ease their pain. However, those who resist change must
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not be permitted to derail the transformation process. The negative effects 
of their resistance must be neutralised, even as their real personal needs 
for reassurance and comfort are being met (Olsgaard, 1985, cited in 
Manifold 2000).

Success of Automated Library Systems

A number of criteria will inform the success of automated library systems. 
These criteria grouped under four sub-scales include: management of 
the system; technicalities of the system; usage of the system; and 
boundary issues (Farajpahlou, 2002).

Under the management issues, libraries wishing to automate must 
note that a successful automated library system is usually based on a 
well-prepared automation plan, and usually does not depend on carefully 
considered contractual commitments with the vendor. It should save 
staff time; should not require extensive courses of library staff training 
programmes; and should not require extensive teaching of users. The 
integration of the automation planning process into library activities also 
does not usually have any impact on the success of the resulting 
automated library system.

Under the technicalities of the system, it must be noted that a 
successful automated library system will usually: allow increase of quality 
of library services without increase in the number of staff; allow increase 
of quantity of library services without increase in the number of staff; 
depend on its technical compatibility with other automated processes in 
the library; and have a fast response rate. It is usually capable of continued 
development and enhancement, and is not usually judged on the length 
of time that the system lasts, and should have minimum downtime (say 

I per cent).
Similarly, under the usage of the system, it must be noted that a 

successful automated library system is usually user-friendly, in terms of 
its interactive interface, "self instructive", that is, it will have tools like 
help, tutorials, etc., by which it will itself instruct people how to use it, 
easy to use, and should provide good management information.

The boundary issues covered three areas: political issues, usage of 
the system, and costing of the system. Under these areas, a successful 
automated system is expected to increase the library's influence in getting 
status from other departments in the university; increase the library's
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Library Information Systems -Marketplace

The integrated library system (ILS) marketplace started in 
Computer Library Systems Inc. (CLSI) offered its first circular* 
system, the LIBS 100, as a turnkey option tor libraries. It of,erc' 2 Hie 
version of a turnkey online public access catalogue < OPAO >n  
CLSI was later joined by companies such as DataPhase - s 
Incorporated, Data Research Associates ithers to form > .tnesgj 
marketplace (Kochtanck and Matthews 2 2 The year 2000 wi 
newcomers, Endeavor and E Lit sternsm* .
as they made their presence felt Their libraria
and Aleph 500 respectively, ■ iptur • ■ ••• ■ ■■ >n of many
Systems already established bv 2( now Dymx/>
and Innovative Interface's Milleni rhe mar ftp
is now witnessing several vendt >r 3 b>-i r u .-io
starting a period of vendor mst.i1. :.it I! ;
marketplace can be characterised t • 
and Matthews, 2002):

One, it is generally mature meami that th 1 ng-standing 
newly formed ILS vendors have 
functionalities; and two. it exhibits rich featur >perations c .
cataloguing, circulation control online it ’ ’* ° ’ "
functions and features regarding library of t tior (-been -ucc< • 
identified, and procedures for implemei tinj *
library operations have been coded and refined veral times 
Although, there are new and exciting things to »ok for war to I 
current marketplace struggles to extend the physic library intogo a 
digital environment where information takes on new f< >rms mid de 
possibilities. Experimentation, is however, over. 1 usisnowonnew
services, primarily those based on access to remote information sen ice- 
such as databases and access to digital collections. Major challenge is tc 
provide integrated access to collections, both paper and electronic, an..
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CAUDRA STAR: Caudra Star is an integrated library system that can 
[ ike in lull text and images. With Caudra Star, the library can build 
separate databases. The user/search interface is very friendly. The web 
interface is built, in and comes with the cost of the software (http:// 
listserv.buffalo.edu/cgi-bin/wa? A2=ind9709&L=syslib-l&P=5780).

Common Software in Use for Library Automation in Africa

. • of library systems have made in-road into libraries in Africa. A numnei o . * luvnjiV> (heir attention to software in use and have a
M.inv li include: Inmagic, Caudra Star, Stylis, and MICRO
sU|’l’l’<l l1c m l.-ninn 1999). Others are: 1NNOPAC, ALEPH, MINISIS, 
^n’ri lNl.lb'fAdedigba, 2003 and Ojedokun and Lumande 2005).

... The Al 1 Pl 1 500 integrated library system was developed by 
r . i io meet the technological challenges libraries face. Its multi- A Tent 'server structure guarantees that ALEPH 500 will meet the needs 
lKl 1 " ''nd' in the future. It offers the ultimate in resource-sharing 
toda\ a n< m ni,clivil„ ant| seamless interaction with other systems 
C 'P|’' i" i 0- r e- It also offers complete array of reliable, flexible, and user- 
;;“;,;:^^.nes(M3tovdU3nddoSm=t.2005).

to effectively link to electronic or paper copies. This, in addition to the 
transition to a web-based library system, suggests that the library 
community is confronting another period of serious change. Three, the 
majority of installed systems are older "legacy systems". That is, systems 
that were developed and implemented more than a decade ago. Although, 
many of them are still operating and supported by the ILS vendors that 
originally developed them, they lack connectivity or extension to the 
new, remote information services described above. However, they 
continue to provide access to local collection, check out materials, etc. 
They were often designed as centralised solutions based on a single 
computing device, with little functionality at the end user or dumb 
terminal side. Although, some libraries have opted to remain with these 
earlier systems for a number of reasons, one of which might be 
replacement cost, the number is diminishing. Four, newer installations 
are based on distributed network technologies, and are predominantly 
web-based in the approach to user-interface.

listserv.buffalo.edu/cgi-bin/wa
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Challenges of Library Automation in Africa

In Africa, there are a number of challenges to library automation. The 
challenges include:

Information and Telecommunications Infrastructure

This is very essential, especially at the level of computer networking. 
However, information and telecommunications infrastructure is poor in 
many African countries.

TINLIB: The Information Navigator for LIBraries. TINLIB uses the 
TINMAN database management system developed by the Information 
Management and Engineering Limited (IME). It is an integrated library 
system. TINLIB systems have been portated on Linux, Microsoft and 
SUN platforms, as a consequence of the scalabilities policy of the 
company (http://www.ime.ro/info.php7contentM.2).

Fun ding

Library automation requires enormous funding, due to frequent 
hardware and software upgrades, increasing cost of subscription to 
electronic databases, etc. A well funded automation project assures new 
and improved services, as well as sustainability of the project. However, 
many libraries in Africa are poorly funded. Major funding usually comes 
from international aid agencies or governments of the developed 
countries. The provision of computers and purchase of e-resources are 
heavily dependent on external funding.

Computer I’hobia/Inadequate IT Skills

Many librarians, especially those trained in traditional librarianship, are 
conservative and have a phobia for computers. Because of generation 
gap between (he new and old school professionals, computers are 
perceived as a threat to their status as experts. Thus, they find it difficult 
to cope with the requirements of the electronic age, and are reluctant to 
jettison old practices for new ones. Many also lack IT skills and are 
unwilling to make some investment in learning to use them effectively.

http://www.ime.ro/info.php7contentM.2
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Revision Questions

1.

2.

Explain the concept of Library Automation? How would you define 
a successful automated library system?

You have been asked to champion the library automation project 
in your library. Explain how you would ensure a successful 
automated library system?

Conclusion

The concept of library automation has come a long way with its transition 
to library information systems through developments in hardware, 
software, telecommunications, as well as increased technical expertise. 
It is, however, instructive of a library manager to note criteria for a 
successful automated system, which should be a culmination of following 
a reliable selection process, in which the pieces and parts (the elements) 
.ue seen as interdependent and inseparable. In practice, a structured 
approach, which involves the setting up of committees, is appropriate. 
Although, cost could be a challenge in library automation, entering a 
consortium arrangement has been seen to reduce cost and save time. 
Consortium arrangement is therefore an option for cash strapped libraries 
wishing to automate. However, while the challenges of technical expertise 
and funding may be addressed through consortia formation, 
telecommunications infrastructure and power supply challenges are best 
resolved by the various African governments.

library automation in Nigerian universities. There is lack of reliable LAN 
in most universities in Nigeria. Many of the staff of university libraries 
are also not computer- literate. Thus, technical expertise and support is 
lacking. The state of power generation and maintenance and update 
culture is also poor (Nok, 2006). The above experiences in university 
libraries are representative of the -type of challenges library project 
managers face in Africa. Some of these challenges are better addressed 
through participation in consortia arrangement with adequate 
institutional support. It is, however, the responsibility of African 
governments to address the challenges of telecommunications 
infrastructure and power supply. There must be strong commitment of 
all stakeholders.
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4.

5.

6.

7.
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"The resulting benefits can be less corruption, increased 
transparency, greater convenience, revenue I i and 01 
reductions". The World Bank (2007). A similar definition ofc 
government has been given by theCentre for Technology in Government 
(2004), which views e-government as the use of information tcchnologii: 
support government operations, engage citizens, and provide governmtr. 
services. The use of ICT tools is crucial in e-government environments. ■ 
they transform the way governments interact with citizens mid the busire- 
community around it.
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- Better delivery of government -ere i > ’iz
- Improved interactions with busine- •' ’ 1
- Citizen empowerment through access to information;
- More efficient government managenie;

E-Government means different things to d:tierent people. To some, e- 
government is simply a wav of engaging in digital transactions w ith the 
government. Toothers, e-government i> the creats>n ot a website, when 
information about the government is p isted. The World Bank 2 
definese-governmentas "the useb', gmernment . ■ ies
technologies such as telephone, facsimile vide • 
computer-based and computer-mediate I rr ■ '
as e-mail, chat and news group-, list ser 
CD-ROMS, Local and Wide Area Xet .. r- 
transform relations with citizens ? 
government '. The World Bank 2 I 
technologies can serve a varietv of Jit:
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• Government to Citizens (G2C): This type of e-government allows 
(he government to communicate with citizens and provides certain 
services online such as the provision of general information and the 
ability to download and lodge various government application forms 
and other requests. G2C initiatives enable government to deliver 
services to citizens more promptly and effectively.

Types of E-Government Interactions

As can be seen from the above definitions, e-government uses Internet­
based technology to make it easy for citizens and businesses to interact 
with the government. E-government targets four main groups in society 
as follows:

• Government to government (G2G): This involves government's 
relationships with other governments within and outside the country. 
G2G initiatives transform the way in which governmental agencies 
interact with one another nationally and internationally; for instance, 
the interaction between central government, municipal government, 
and local councils. This type of interaction allows better coordination 
of activities and makes communication and sharing of data and 
information between them easier and more effective.

• Government to Employees (G2E): This type of e-government relates 
government to its employees. It deals with the interaction between 
the government and its workforce. Through G2E, the government 
can offer a variety of services to its employees such as e-learning and

• Government to Business (G2B): This type of e-government links 
government to the business community around it. This type of 
relationship consists of electronic transactions between government 
departments and the business community in such areas as lodging 
of lax returns, procurement of forms, etc. G2B e-government 
initiatives normally seek to improve the relations between government 
and businesses by providing accurate information that can be 
accessed by all anytime and anywhere. This leads to more 
transparency and substantial reductions in corruption, as the business 
community can conduct its business with the government in a more 
efficient and cost effective way.
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in Government 
• . >■. crnment when

E-services: This involves electronic delivery and provision of 
government information, programmes, and services often over the 

Internet.

the sharing of knowledge and information about itself, government 
policies, projects and programmes, among others.

E Government Services and Functions
E-government encompasses four key functions ot government, 
are:

E-democracy: Entails the use of electronic communications tc 
increase citizen participation in the public de. -.-ion-making process 
such as voter registration, electronic votin'.;, suggestions a 
comments, etc.

E-comnierce: This is about the electronic exchange ot money or 
goods and services such as payment ot taxes and uti ity 1 $■ 
renewing vehicle registrations -

E-management: This ma^ e-ad ministration
It involves the use of information technology to improve the 
management of government by treamlinin - internal business 
processes, maintaining e-r ing the flow and

integration of information in

A study conducted b\ the Centre : -r I 
(2000) revealed that most citizens in LS : . - ' 
requesting for services relating to:

• Applying antl renewing dri\ ing liven <•
• Voter registration;
• State park information and reservations
• Voting on the Internet;
> Access to one stop shopping (one portal) for all g< ivernment services;
> Ordering births, death and marriage certificate -;
• Filing state taxes;
> Applying and renewing hunting and fishing licences; and
> Accessing medical information from the Xational Institute of 

Health.
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Benefits of E-Government

There are a number of benefits to be derived from e-government, 
compared to walk-in offices. These include:

Lower costs: Studies conducted in the Western World reveal that 
e-government computer systems are cheaper to run compared with 
situations where the government employs a large work force to 
handle the same services. Also, in terms of office accommodation, 
computer systems occupy less space than offices occupied by staff. 
As a result of this, it is generally accepted that e-gov'ernment is 
much cheaper.

Faster response: With e-government, the response is round the 
clock 24 hrs per day, 7 days per week. This is in contradistinction 
to walk-in offices, where citizens have to walk long distances to 
government offices and wait for long hours to be served. E- 
government makes it easy for the citizens to receive services at any 
time of the day and, in many instances, in the comfort of their own 
environments such as homes and offices without having to visit 
government offices.

More up-to-date and complete information: Because they are 
supported by real-time computer databases, e-government systems 
can provide efficient access to millions of database records and other 
documents, some of which are updated on a daily basis. In this 
way, it can be safely said that e-government is capable of providing 
timely, accurate and more reliable information for effective decision 
making. I lowever, it must be noted that this particular benefit is 
largely dependent on the computer systems being supplied with 
current data anil information collected by those responsible for 
doing so.
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towards an information society 
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Historical Evolution of E-Government

The emergence off the e-governance paradigm is largely the result of the 

Ievolution in information and communication technologies 
s) especially the Internet, the personal computer, the mobile phone 

and other modern communication devices.

Similarly, the history of using information and communication 
technology in government operations, especially in dev eloped countries 
spans several decades. In Britain, the Technical Support Unit of the 
e econimunication services was engaged bv government to ev aluateand 

advise on the use of computers as far back a> J9" ll ■> \BC 2005).

In Europe, the European e-government observatorv that has the 
responsibility to provide a synopsis of the e-government situation and 
progress in Europe notes that the concept of e-government became more 
pronounced in the 1990s, due t<> devek pn cnt of the Internet and H VVW, 
and was aimed at enhancing pr< 
status (IDABC, 2005), as customer 
to be accessible and convenient.

Similarly, in North America, e-g ment effort were pioneered 
in the late 1990s. In Canada, for example 
strategy that paved wav fore-gov erne 
Works and Government Services Can i fa 1 
the United States, Government P ip r. 

required federal agencies to pr<>\ i ■■■ 
submitting, maintaining and d: 
electronically' instead of on paper w i > 

government. Moreover the E-goverr : ■. ' ’. 
established broad measures that reqmr-- 
information technology to enhance Viz-n 
information and services, and lor other purr ■ .<■ 
2003).

In Asia. Wescott, Pizarro, and Schiavo-( ampo ?' if) point out that 
g°'einments are only' in the initial phases of adopting, information and 
communication technology to improve' financial management, 
stl camline the delivery of government sere ices, enhance communication 
"ith (he citizenry' and serve as a catalyst for empowering citizens to 
inteiact with the government. In contrast, in Africa, I leeks (2002) points 
°ul that though governments have been using information technology

the Government On-Line 
was created in 1999 (Public 

2' I t )n the <>ther hand, in 
I limit ation \< t of P»“s that 

die with the option of 
■ I information 
dimulus for e- 

2002 in the US 
■: >in.' Internet-based 

ess to government 
•s (Rel'. ea and Hogue,
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E-Government Maturity Levels

Oyomno (1998) discusses six e-government capability maturity levels 
namely:

for more than 40 years, key innovations such as computer networks, 
intranets and the Internet started to emerge on the continent in the late 
1990s. He notes that e-government as we know it today is only starting 
to slowly diffuse within the continent, because of lack of readiness for e- 
government, i.e. e-government readiness.

Oyomno (1998) points out that e-government paradigm is still 
undergoing development to provide an overarching conceptual 
framework. He observes that the conceptual development of e- 
government has so far gone through two distinct phases, and is presently 
witnessing the emergence of a third. In the first phase, the term e- 
government was used to mean the application of advanced ICT to deliver 
public services. On the other hand, the second phase emerged, based on 
the view that electronic service delivery was a new way of doing business 
in government, and was therefore part of the on-going reforms and 
transformation of government. Moreover, the second phase locates e- 
government within the context of the emergent information and 
knowledge age.

Oyomno (1998) suggests that, initially, e-government was limited 
to non-transactional information or transactions. Often, only static 
information, such as instructions about obtaining permits or a brief 
history of a municipality, was included on a website. Also, government- 
to-business transactions were the first type of actual online transactions. 
Commonly, these transactions involved large-scale procurement, and 
were usually confined to closed networks. However, open-network e- 
government applications are becoming increasingly common, and are 
expanding to include citizens, as well as businesses. E-government is 
increasingly being seen as a panacea to the deficiencies in the traditional 
form ol government that entails citizens physically going to government 
offices Io seek services such as applying for passport, birth certificate, 
death certificate or filing lax returns, with consequent delays arising from 
long queues, lost files, absence of relevant officials, failure to give a bribe 
and more. Through e-government, it is now possible to serve citizens 
more efficiently and effectively using electronic technologies.
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• Business-as-usual;
• On-line information services;
• On-line interactivity;
• On-line transactional services;
• Service integration;
• Organisational transformation.

Oyomno (1998) points out that a government at the busin^s'a 
usual7 level goes about its business in more or les> t at ,
always in the past. The on-line information sei\ ices ex c cn ai s 
establishment and maintenance of an organisation.! [KM.ni.ei 
global cyber space through an appropriate xx eb-m tow iwixarKt 
»(information on the organisation are poster!. I he on-line .nteraUina 
level expands the capabilities of on-line presence to include forwardare 
backward communications between l ernmen agency
stakeholders such as customers su ” ‘
of interest The on-line trai - s lex el exparu. s u '• *
of the previous level to include condus ss ea se ec
such that clients are able to can " 1 n , t. .

. . , , • the vanouservice integration level creates ,
- i. . . r 'rnmvnt ori’-.inhi)tions >government applications in the ■ • Hi.

that they work together as a single. g.-vernmtn >( d 
the organisational transformation level pr ‘ , r.>|b,-d
traditional government orga .
new architectures that take ful idxantagi

In contrast, the United Nations Division tor I ubln I.<on< mi 
Public Administration (UNDP. 2002) articulate . fix < i ext opmtr 
of e-government, namely:

• Emerging,
• Enhanced,
• Interactive,
• Transactional, and
• Seamless.

Countries at the emerging stage have committed thimst I. 
becoming e-government players. Countries at the enhancei stage a. 
online content that is usually dynamic and specialist i sue a 
government publications and legislations (LINDE 2002). The interactixe 
stage includes countries that have web presence, which is characterise 
by dramatic increase in access to a wide range of government institutions
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Potential of E-Government for Africa

Private online content in Africa is expanding rapidly, but reaches few 
people because of limited physical infrastructure such as

and services, capacity to search specialised databases, and download forms 
and applications. At the transactional stage, secure transactions such as 
obtaining visas, passports, death records, licenses and permits online 
are provided for. Finally, at the seamless or fully integrated stage, the 
websites of such countries have capacity to access any services clustered 
along common needs in a unified environment (UNDP, 2002).

E-Government Institutional Framework in Africa

The implementation of e-governance in Africa is in line with various 
regional and national declarations. In 1980, for example, the Organisation 
of African Unity, through the Lagos Plan of Action, recognised the 
importance of access to information to solve Africa's development 
problems. Similarly, the United Nations Economic Commission for Africa 
(UNECA) promulgated the African Information Society Initiative (AISI) 
with the aim of creating an enabling environment that could facilitate 
the development of Africa's information society. The AISI envisages that 
by the year 2010, Africa should have availability of African information 
resources that reflect the needs of government, business, culture, 
education, tourism, energy, health, transport and natural resource 
management (UNECA, 1999).

Similarly, the United Nations General Assembly designated the 1980s 
as the industrial decade for Africa, and emphasised the need for African 
stales Io develop local capabilities as a means of satisfying internal needs. 
It also envisaged creating indigenous capability for modifying and 
adapting foreign technologies to peculiar conditions, cultural milieu and 
economies (Onyango, 1996). Today, the World Bank is working with 
various African stales to mainstream indigenous knowledge capability 
into their development agenda. These initiatives form the framework, 
upon which e-governance can be rationalised and implemented in Africa.

More recently, the New Partnership for Africa's Economic 
I ievelopment, (NEPAD) focuses on developing local capability to solve 
Africa's economic, social, political and infrastructure problems 
(Government of Canada, 2002; Nepad, 2002).
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Governments across the world provide a rich yarn tv >1 sniints,., 
local information services. Government websites genera yarticuati 
government policies, provide information on the country s political 
system, lists governments departments, provide reports, provide 
Information on tenders, drafts bills, etc. Among g< wemmentsm Afrit 
that have websites with a variety of content include: South Africa

telecommunications. Content produced by service providers other 
government remains largelv specialised and skewed towards the edu^ 
and those with money. Government online content in Africa, if 
developed, would reach most of the citizenry, because go\ ernmentsy 
to create large a proportion of local content that may be provided 
In addition, information is the most significant of go\ ernments 
since it is at the heart of every policy decision, response activity, 
initiative with the citizens, and business (LXDP, 2(’i’_).

E-government in Africa can play an important role in Prov*dingar 
enabling environment to reach as many * as possible and cr^ 
awareness about i>-a.ie> oich v HP. " " ' iment, biodiv^
development information, democrat > ss opportunity
government policies, access to hea i ion and acces$|
government services and opportunities. In South Xtrica, forexanjjy 
thegovemment has introduced Pers ‘ Terminals (PIT) in^
offices in the nine provinces of t pie can search ft,

Internet, download various app 
birth certificate, etc < 
widespread PIT infrastructure il 
information relating to gove L'
departments, services, etc. 1 1,1
has cut travelling as well a 
has also made the process of < ’b* < 
and cheaper.

In Kenya, the Teacher• 
established a website to gi'1-* 1 
frequently asked questions I hr<»u 
would be provided online from v . . ’ 
Internet access point. This will e.w o : 
by teachers from various parts ot *:h- 1 
centralised. The move has been nc.. 
(Balancing Act, 2002).
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*a' challenges relating to e-government in Africa. These

'‘-government to succeed, there must be established 
are dedicated to the formulation of policies and co­

activities and programmes on e-government. Such 
needed to serve as a focus for awareness raising, and to 
>r facilitation of e-government. In some African countries, 

’ns are unavailable, or where they exist, they lack the means
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and

Fourthly, in many African countries, human resources with 
appropriate skills, competencies and attitude are not readily availab.i 
to initiate, implement and sustain e-Government programmes. Finally 
although many African governments have made major strides in adopting 
ICTs, most African countries are still lagging behind in the computing 
and telecommunications infrastructure.

Electronic Records

One of the most interesting developments associated wit!, the 
introduction of ICTs has been the creation of what has come to be known 
as electronic records. Roperand Millar (1999) define e-records as a digital 
record that can be manipulated, transmitted or pro< ssed by a computer. 
It can therefore be argued that the term e- records may include any 
combination of text, graphics, data, audio, pi. 'rial, or any other 
information representation in digital form that is created, modified, 
maintained, archived, retrieved, or distributed by i computer system. 
Unlike paper records when lecisio their management m 
delayed, decision on electronic rec< rds 
disposition may have to be taken at the time ■ t ••ir «- n ation.

Besides providing essential evidei >f organisa ional activities 
transactions and decisions, (-r.tc<ird
are critical for the assessment of organisation il performance. E- 
Government generates vast qu antiti 
managed and preserved, using iccepted re 
and practices. Without reliable e-recor 1 
state resources, its revenue or civil trvice.l ervicessuch
as education and healthcare. Moreover, without urate ind reliable* 
records and an effective system to manage them >vernments <annot 
beheld accountable for their decisions, and > tions and the right,.md 
obligations of citizens and corporate bodies > annot be upheld

New technologies provide great potential tor improving effi< iency 
and the effective provision of services, prov ided that e-rcc ords, as the 
evidence base upon which governments depends are proper I / protected 
and preserved. For initiatives such as e-government and e-commerce to 
succeed, governments need to ensure that the information generated in 
electronic form possesses certain crucial characteristics such as:



169e-records management

e Accuracy
. Relevance
• pU^lor*tativeness
• AOrnPleteness
. Authenticity

becurity.
Tlc«m ° ernerSence and growing importance of e-records as a means of 

clin]|e Unicat>ng and preserving corporate information poses new 
In n^eS '1’t'nerto unknown to administrators and records managers, 
dn * Afr ican countries, e-government has been introduced without 
to beC?VSideration as to how e-records generated by e-government are 
the Pleservecfr Many archivists and records managers are unaware of 
... niany issues pertaining to the creation, storage, retrieval and 
dlsscm'notion of e-records.

c] l'Ul Lfrermore, the management of e-records must be supported by 
11 policies, procedures and guidelines, if they are to retain their 
1 cntial values that are needed for accountable and transparent 

M’teinance. Studies conducted by the International Records 
‘’uugemenl Trust (2003) have pinpointed various impediments to the 

'uanagement of both paper and e-records. These include:

Absence of organisational plans for managing e-records;
• I ow awareness of the role of records management in supporting 

"I'ganisational efficiency and accountability,
• Lack ol stewardship and co-ordination in handling paper-based, as 

Well as e-records;
• Absence of legislation, organisational policies and procedures to guide 

the management of both paper and e-records;
• Absence of core competencies in records and archives management;
• Lack of appropriate facilities and environmental conditions for the 

storage and preservation of paper as well as e-records;
• Absence of dedicated budgets for records management;
• Poor security and confidentiality controls for records;
• Lack of records retention and disposal policies;
• Absence of migration strategies for e-records; and
• Absence of vital records and disaster preparedness and recovery plans.

The quality of record keeping systems continues to be a major 
weakness of many African governments, in spite of the relationship that
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•rd

Comprehensivity

lised
.mate. Twc

Whatever method or system is used to ci< ate an ■.•!<. i; ■ >ui record, the 
created record should be able to show who, what, where, when, why, 
with whom, etc, was involved in the record creation. Idea Uy, the e-records 
management system should answer the following questions.

exists between records management and public sector management. The 
effective and systematic creation, distribution, maintenance, use and 
disposal of records regardless of the format in which they are held are 
testimonies to a government's ability to reflect the values and ethics that 
are often associated with good governance, i.e. transparency 
accountability, public trust, protection of rights and entitlements, citizen 
engagement, service, etc. There is urgent need to develop records 
management programmes that not only address the traditional aspects 
of managing paper records, but which to a large extent also address the 
new challenges posed by e-records. Such records management 
programmes must be supported by well-defined no \ e- and procedures 
trained personnel and well-equipped store, e :ac: -.ties.

Automated systems cannot simpb. be super-imposed on 
dysfunctional or chaotic paper s; sterns w .’ that many African 
governments have largely operated in ip p r-K nvironment fora 
very long time, the change process from paper t lectronic systemsis 
bound to be more complex than is often realised >ne is the need to fix 
the paper mess before contemplating t Iwo, when a decision
is reached to automate there ma, be 
system, which allows for parallel or . >n . iry paper and electronic 
systems to co-exist tor a peri.>d of tii 
gradual integration of the manu ■ 
system by focusing on specifii product- rt tl e business process
Four, is the consolidation of the con 
records legislation, policii- 
resources.

Whereas the essential charaet :. .
structure and context are clear!', i- 
records. For paper records, all these A-cv. ‘ 
medium. In designing an e-records in .ma.? : 
therefore be to ensure the following <■ .: .

content, 
with e- 

<• same plwsical 
flu■ g<><il sh<>UId
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Laws, Policies mid Procedures

• Why was the record created?
• Who created, received and kept the record?
• What functions does the record serve?
• What procedures, methods, and processes were used to create, send 

and maintain the record?

Fixity

l'-records should be tamper-proof. Once a transaction has occurred, no 
alteration should be made to the record. Any change to this must be 
recorded and linked to the first. This will ensure accuracy, reliability and 
authenticity of the e-record.

Strategies for Managing Electronic Records

In order to ensure that electronic records, the by-product of e-government 
systems remain authentic ami reliable, there is need to develop laws, 
policies and procedures as the basis for their management. Each of these 
aspects is discussed in greater detail below. This is important, if the 
corporate memory of e-government is to be captured and preserved.

Authenticity

For e-records to remain authentic and show a true reflection of the 
activities and transactions that have been carried out, authorisations for 
access to data or parts of it must be recorded and must be traceable. An 
audit trail showing what was sent, to whom, who saw it, received it, 
deleted or amended it should be available. Just like in paper records, 
this aspect must be ensured in electronic environments.

The level ol commitment to managing e-records can be gauged on the 
basis ol various factors including the existence of records management 
policies and procedures. I lowever, the mere existence of a law or policy 
is not enough evidence that the organisation is committed to managing 
its e-records. (Iriffin (2003) observes that in many governments, policies 
and guidance for managing the records of government are often non­
existent, and the legislative and regulatory framework is often weak or 
out-dated. In some countries the responsibility for managing the 
information on which government and citizens depend is often not
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Long Tenn Storage and Accessibility of I -Records

The collection, processing and storage of e-records would be meaningles? 
if no procedures and mechanisms are in place for ensuring their long 
term preservation and accessibility by those who would later require 
access to these records. A special report by Kahn Consulting (2O04i 
argues that retention is useless without accessibility. The report further

Resources and Training

A crucial element in the management -r ■ 
of trained staff, equipment basic -a 
not, these elements are lacking 
few or non-existent trained and q 
and the low status accorded torecor : 
that should guide records and inft >rm 
part of organisation's strategic plan i 
and resources therefore becomes an a p- 
determining a country's e-records rwdirc 
negatively on staff resources is the exo. 1 . 
government service into the private se< * 
better

properly assigned or is unclear. It is also important to note that the 
existence of a records management policy that does not embrace all form, 
of records and particularly electronic and digital records is inadequate 
A recent electronic discussion jointly commissioned by International 
Records Management Trust (IRMT) and the World Bank involving 
participants from across the Commonwealth, revealed that while man; 
Commonwealth governments had developed strategies for 1CI 
development and electronic government, very few had come up with 
laws, policies, systems, standards and procedure-- for managing e-records. 
Governments were urged to take appropriate steps to address th. 
deficiency.

In other words, as part of their e-gov eminent strategy, governmen 
should strive not only to establish record-- management legislation 
policies and procedures across the pubic -er', ice but also to integrate 
these with all business functions as a means supporting organisational 
accountability and governance

. >rds relates to theavailab.
pphes and money. More often •' • 

. >r are n> >t adequately provided for >\ - 
uahfied -.tat! m records management 

>rk the principles and standard 
a work are never included as 
liability of trained personnel 
t th it should be evaluated in 
ss. Another factor impacting 
>f trained K I personnel fro- 
>r, where remunerations
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states that "capturing, indexing and storing digital content serve little 
purpose, if it is not readily accessible when required. Too often, 
organisations implement systems that may improve the business process 
but hamper the accessibility of significant business content, a fact that 
courts and regulators may be unwilling to overlook." The New York 
State Office of Technology (2002) argues that e-records "accessibility 
includes having the technical means and metadata (data describing how, 
when, and by whom an e-record was created, and how it is formatted) 
to access, use, and understand the records." E-records should not only 
be accessible to government officials, but provision should also be made 
for such records to be accessible to the public (immediately where 
freedom of access to information exists) at the expiry of approved closed 
periods. Unfortunately, this is not happening in many African countries 
except in South Africa, where a programme is in place to archive e- 
records. It is therefore impossible to determine the types of data and 
information that may already have been lost, due to obsolescence of 
earlier IT technology or failure to preserve e-records. It cannot be over­
emphasised that e-records, just like paper records, have to be retained 
for long periods as evidence of government transactions. If these records 
are not captured, the consequence is that future generations will have 
no record of government activities or decisions, resulting in loss of 
accountability and societal memory.

In assessing the management of e-records in government, various 
issues need to be critically examined. These relate to the integrity, security, 
authenticity and accessibility of e-records. An e-record is considered to 
have integrity, if it can be proved that its contents have not been altered 
in any way, from its time of creation up to the time of ultimate disposition. 
Moreover, the trustworthiness of an e-record depends on establishing 
that it has been stored in a secure environment. In establishing the 
authenticity of an e-record, mechanisms must be put in place to assess 
the fact that the e-record is in fact what it purports to be. This demands 
the ability to determine who created and handled the record at any given 
moment. In simple terms, in assessing the authenticity of e-records, there 
ought Io be procedures for providing an audit trail from the time of its 
creation to the time of ultimate disposition. From the foregoing, it is 
evident (hat the management of e-records must be a joint effort involving 
records managers and/or archivists and IT specialists. Unfortunately in 
many African countries, little consultation is taking place between IT 
specialists and records professionals.
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Conclusion

Review Questions
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Chapter 8

(By Stephen tMutida andT\gomotsoJd. ‘Moafii

Introduction

Institutional Framework for the Information 
Society in Africa

The impact of information and communication technologies in bringing 
about a profound transformation in all aspects of national life in the 
world over does not need to be over stressed anymore. ICT heralds a 
fundamental change in the dissemination of knowledge, with regard to 
among other things, social, economic, business, politics, education, 
health, leisure and recreation matters, to mention but a few. Though an 
information society in theory is a society where all people without 
distinction should have the opportunity and the right of access to and 
use of information through the application of digital technologies, there 
are various shortcomings of economic, social, political and institutional 
nature that have excluded the masses especially in developing countries 
in general, with sub-Saharan Africa bearing the brunt of it all.

The United Nations, in an effort to redress the problem of inadequate 
access to information that defines the information society, set in motion 
a global process of consultation that culminated in the model known as 
the World Summit on the Information Society (WSIS) that was organised 
by the International Telecommunications Union (ITU) in two phases. The 
first phase took place in Geneva, hosted by the Government of 
Switzerland, from 10 to 12 December 2003, with the objective to develop 
and foster a clear statement of political will, followed by concrete steps 
to establish the foundations for an Information Society. The second phase 
took place in Tunis, hosted by the Government of Tunisia, from 16 to 18 
November 2005, with the objective of putting Geneva's "Plan of Action" 
(the main outcome of the first phase) into motion as well, as to find 
solutions and reach agreements on a broad range of themes, arising out
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development); characteristics of an information society; the benefits of 
achieving an information society status; the institutional frameworks that 
are in place or being developed to ensure that sub-Saharan Africa reaches 
the information society status, in order to achieve MDGs.

Origin of the Concept of Information Society

Information has long been perceived as a very important resource, and 
scientists as far back as 1660 founded the Royal Academy to cope with 
growth of publication (Kronick, 1962 cited by Crawford, 1983). Similarly, 
during the 19th century, Billings (1965 cited by Crawford, 1983) talked 
of geometric progression in the growth of medical literature. Moreover, 
after the Second World War, there was talk of the information explosion 
or the exponential growth of publications. Fritz Machlup (1962 cited by 
Crawford, 1983), an economist, was one of the pioneers to introduce the 
concept of information society in the book he published in 1962 entitled 
"The production and distribution of knowledge in the United States".

Fritz Machlup in 1933 begun studying the effect of patents on 
research before his work culminated in the said book (Crawford, 1983). 
1 lis book was later translated in other languages, including Russian and 
Japanese. Similarly, Machlup's initial works were published by Peter 
Drucker (Drucker, 1968 cited by Crawford, 1983) in his book "Age of 
discontinuity', where he wrote a section on knowledge society. He noted 
that by the late 1970s, the knowledge sector would account for half of 
GNP which came to pass. With Drucker's prophecy coming true, the 
seed for knowledge/information society which had been sown in variant 
forms since 1970 germinated, as the concept found its way in library 
and information science and other literature. In 1970, the theme of the 
annual,meeting of the American society of information science was the 
information conscious society, and one paper is reported by Crawford to 
have addressed the advent of the information age. Further on, in 1973, 
Daniel Bell published a book entitled The Coming of Post Industrial Society 
(Bell, 1973 cited by Crawford, 1983). Porat (1977 cited by Crawford, 
1983) in 1977 completed a thesis on the information economy by 
quantifying the work of Machlup. This was followed in 1981 by the 
founding of The Information Society - the title of a sociological journal, 
which was to deal with critical forum for leading edge analysis of the 
impacts, policies, system concepts, and methodologies related to 
information technologies and changes in society and culture.
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infrastructure consists of publishers, authors, electronic and print media, 
online newspapers, films industry, performing and creative arts, 
indigenous knowledge systems, e-government infrastructure, 
information service providers (ISPs), fixed line telephony, broadband 
networks, research institutions, community informatics, telecentres, 
cybercafes, broadband Internet connectivity, supporting legislation, 
Freedom of Information (FOI), information services, museums, 
documentation centres, libraries, postal services, etc.

Furthermore, the infrastructure needed to achieve an information 
society can be elucidated from the ICT targets of WSIS by 2015, namely: 
to connect villages with ICTs and establish community access points; 
connect universities, colleges, secondary schools and primary schools 
with ICTs; to connect scientific and research centres with ICTs; to connect 
public libraries, cultural centres, museums, post offices and archives with 
ICTs; to connect health centres and hospitals with ICTs; to connect all 
local and central government departments and establish websites and 
email addresses; to adapt all primary and secondary school curricula to 
meet the challenges of information society; to ensure that all of the world's 
population have access to television and radio services; to encourage the 
development of content and put in place technical conditions, in order 
to facilitate the presence and use of all world languages on the Internet; 
to ensure that more than half of the world's inhabitants have access to 
ICTs within their reach (WSIS, 2006).

The scope of an information society is articulated in the WSIS 
Declaration of Principles, which in many ways outline information 
variables that are critical in operating in a networked world. The main 
objective of the two phases of the World Summit on the Information 
Society was to formulate a common vision and understanding of the 
global information society.

IFI.A in its submission to the World Summit on Information Society 
(WSIS) underlined the information readiness issues as pre-conditions 
for participating in an information society. In particular, it identified 
universal and free access; effective environment for making use of ICT 
to access information; learning the skills required for effective searching 
and retrieval of information; using traditional media and new 
technologies; improved connectivity; information and records 
management as a necessary condition for good governance; investment 
in new technology; providing affordable or free-of-charge access to the
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revealed that overall, the mean e-readiness of Africa is poor, in comparison 
to other economies (Ifinedo, 2005).

The backwardness of Africa in achieving the WSIS Declaration of 
Principles, in order to reach the information society, is also reflected in 
the information society index rating, which puts Africa in general at the 
bottom ranking among counterparts in the world. Information society 
index provides a measure of free and rapid flow of information across 
the world. The index was established in 1996 by the International 
Development Corporation, in collaboration with the World Times 
Information Society Index. The index was conceived as the first global 
measurement of information wealth. It measures the information wealth 
of countries, based on such variables as (Minton, 2003):

• Broadband households;
• Mobile Internet users;
• Software sophistication and wireless telephone subscribers;
• PC penetration and education levels;
• Lise and availability of fax machines, radios, landline telephone and 

newspapers;
• World Wide Web as a primary source of news and information;
• Free and rapid flow of information; and
• Education levels.

Similarly, the Information Utilisation Potential (IUP) is an 
information society model that represents the relative present and future 
strengths and weaknesses of information activities of a given organisation. 
The IUP model has two composite indices-structural and functional. The 
structural IUP is broken down into three distinct components, namely: 
background or enabling conditions, information needs and uses, and 
information .services and activities. On the other hand, the functional 
IUP consists of seven distinct components that form intermediate 
composite indices corresponding to the major roles of the various 
constituencies in the information sector (Grigorovici, Schement and 
Taylor, 2003).

The IUP model attempts to use the information situation or context 
as a unit of analysis, thus being able to account for more than an 
information product-based measure. The IUP model is recommended 
as the most appropriate for providing the theoretical measurement for 
constructing an information society index (ISI). The scope of the IUP 
model is expressed by the following equation:



186 INFORMATION AND KNOWLEDGE MANAGEMENT IN THE DIGITAL AGE

IUP = (A + B + c + D)

Where:

Institutional Framework: 
in Africa

s for Achieving Information Society Status

A = Information resources and activities;

B = Information needs and uses;

C = Physical, social, administrative environment x ariabks, am

D = Dynamics of (A + B + C).

The relevance of IUP toe-re; dint ss studies is Z-^ition model
variables that are critical to the formulation of ■ >sourcesand
Such variables would include among others informati< n re an<j 
services, information needs and services, p ^s,ca.'penrevjewai 
administrative variables. Though no specific studies avc < 
using this model for Africa, the variable it e*CS/°.fneaS^rii,int, . 
found through other studies to place n lhe .?■ Unit and IBM 
its counterparts around the world (E<? 'i1 'mt~ 1,1A
Corporation, 2004).

Global Institutional Frameworks

The global frameworks for achieving the i: K'iety status have
been defined at global level by rep ' t
society, NGOs, development agencies regulatory bodies ju< h as ITU, 
etc. The global framework for achieving an information society includes 
among others the Digital Task Force (DOT FORCE) and the World 
Summit on Information Society (WS1S). The DOT I ( was created 
by G8 Heads of States and Governments at the Kyushu-Okinawa 
Summit, Japan, in July 2000. The Task Force brought together forty- 
three teams from government, private sector, and non-profit organisations 
representing developed and developing countries. The focus was on 
bridging the digital divide. The DOT FORCE identified priority actions 
that must be taken by' individual countries, in order to bridge the digital 
divide. These priority areas include: fostering policy; regulatory' and 
network readiness; improving connectivity, increasing access and
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lowering costs; building human capacity; and encouraging participation 
in global e-commerce (Digital Opportunity Task Force, 2002).

The DOT FORCE represented goodwill on the part of the G8 
countries to do something about bridging the digital divide, and by 
extension, the poverty gap. The Genoa Plan of Action is the achievement 
of the DOT FORCE, which basically brought what needed to be done to 
bridge the digital divide to the attention of the world. However, the plan 
was not very articulate as to how the goals were to be achieved, apart 
from stating that a number of initiatives, networks and other 
collaborations would be formed to tackle implementation. It is unclear 
whether many of these ever saw the light of day. These include the eDev 
Resource Network, which would provide expertise to developing 
countries, as they developed their own e-strategies. The plan emphasised 
human resources development, but did not indicate where the resources 
would come from. In short, the Genoa Plan was a list of desirables and 
some indicative information about implementation which never really 
took off. However, as stated, DOT FORCE succeeded in bringing 
awareness about the need to do something about the digital divide. It 
suggested a number of initiatives such as a French Government project 
(ADEN) to create a network of Internet community access points in Africa- 
the CAR project to implement Edu-Telecenters in Malawi, Kenya, 
Uganda, and Zambia, etc. The major achievement, however, was that 
DOT FC )RCE set up an agenda that was picked up by others, for example 
(he WSIS meetings, that resulted in the SWSIS Plan of Action. Indeed 
many of the DOT FORCE partners, such as IDRC, ITU, UN agencies are 
continuing with the implementation.

On the other hand, the WSIS Declaration of Principles for achieving 
.m information society include: building of information infrastructure 
through telecommunication and investment in technology; opening gates 
by achieving universal and equitable access to information technology­
meeting needs of the developing world; and making information a 
common good. The WSIS aims at promoting services and applications 
for economic, social and cultural development. The WSIS was conducted 
in two main summits, first in Geneva, and finally in Tunis. The Summit 
principles place to the fore consumer protection, privacy and security, 
relevant content, user training, and ethics of the information society. 
WSIS underlines the roles of government, the private sector and civil 
society, intellectual property right, freedom of expression and Internet
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access tariffs. In the area of education. WSIS sees ICT as tool to leverage 
education change opportunity for enhancing teacher-student 
environment and providing opportunity for access to education by 
employed workers.

The main output from the first phase or summit were two essential 
documents, namely: Declaration of Principles and Action Plan, upon 
which the Information Society (IS) will be founded within time frame 
between 2005 and 2015. Additionally, the aim of the two Summits was 
to advance internationally agreed development goals in an effort to close 
the digital die ide. In defining the Declaration of Principles and Action 
Plan, the first phase of WSIS recognised that the information society 
that was to be built was one which is inclusive. -.-. here all persons without 
distinction of any kind were empowered freelv to create receive, share 
and utilise information and knowledge in air. media and regardless of 
frontiers.

To achieve the goals defined in the WSIS LS-c.’aratr n <>f Principles 
various strategies need to be undertaken tn al: -.tak.-i • Jer->. including 
governments, civil society, media, NGOs prh ite sector, and individuals 
The environment that defines an information soi iety includes the 
institutional capacities to collect, organise .tore and .1 ire information 
and knowledge; stimulate creation pr-- i: •■minatnm of
information to all people and conservation of! ■ P . ■ 1 • • -.-nable access 
by all people to information through the u-»e >f K I fa • it-- .peed and 
ubiquity of information flows through IC1 .:enb in • ,r ' 1: ■ Won sharing 
within countries and across the globe; use It Ts t< > impri n ■ pn >du< tivity 
and quality of life; create, receive, share ind uti'i ■ i: : :ition in any 
media, regardless of frontiers; develop hi.m :u,d:‘. P I m-fyeork-. 
enhance effective legal and regulatory frameworks for ■ ier--d a- ns. 
by individuals to communication media and information sources; build 
secure networks to enhance information through trust in using ICTs; 
provide protection of privacy through confidentiality; human resource 
development strategies; and develop human capacity to exploit the 
benefits of ICTs.

Moreover, the WSIS Declaration of Principles defines what each 
country should do to reach information society status, which include 
(WSIS, 2003):
• Building public awareness on the capabilities of ICTs;
• Putting in place education and training programmes in ICTs;
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• Putting in place continuous training programmes for the benefit of 
all;

• Facilitating free flow of information and ideas from a diversity of 
sources;

• Creating conducive conditions for production, processing, and 
dissemination of local content;

• Eliminating illiteracy and enhancement of ICT literacy;
• Bridging the digital divide;
• Enhancing universal access through deployment of affordable ICTs, 

including radio and TVs;
• Using open standards to enhance affordable access to ICTs and 

interoperability;
• Enhancing usage of ICTs in everyday life of the people; and
• Making available appropriate electricity power supply sources.

WSIS has recommended the Digital Solidarity Fund (DSF), which 
the UN General Assembly has endorsed (General Assembly, GA/10451). 
This DSF will be a voluntary fund meant to build financial resources to 
assist in implementation of the WSIS Plan of Action. It calls for measures 
and benchmarks to be put in place to monitor progress of the plan. The 
Geneva Plan of Action as the plan is referred was affirmed in the second 
part of the WSIS held in Tunis, which resulted in the Tunis Agenda for 
the Information Society which focused on a number of issues:
• Agreement on a voluntary DSF;
• Agreement on Internet governance through the Internet Governance 

Forum; and
• Agreement on implementation and follow-up through a UN group 

of the Information Society.
The World Information Technology Forum (WITFOR) is an offshoot 

of the International Federation of Information Processing body. WITFOR 
is .limed at reducing the North-South digital divide, through the inception 
of projects that will, in the end, help to bridge the divide. WITFOR is an 
international initiative aimed at accelerating development for the world's 
poorer nations. WITFOR conducts its business through a series of 
meetings and a final conference where commission chairs in a number 
of areas are chosen, whose task is to identify projects that can be 
undertaken, and to seek funding for such projects. The first WITFOR 
conference was held in Vilnius, and culminated in the Vilnius Declaration 
which identified the eight areas that WITFOR had to address. The eight
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Continental Institutional Frameworks

areas or commissions focus on accelerated development in different 
sectors such as health, education, environment, economy, etc., by using 
ICT. The vision for each commission was described during WITFOR 
2003, held in Lithuania. Each commission is now identifying concrete 
projects to transform that vision into reality, with tangible benefits for 
the peoples of developing countries.

The WITFOR 2005 was held in Gaborone in 2005, it was hosted by 
the Government of Botswana, in collaboration with the International 
Federation for Information Processing (IFIP). T he Gaborone Declaration 
further reiterated the need for national governments, parliamentarians, 
local authorities, civil society, the business communities and academia 
to support initiatives in the eight areas (IFIP World Information 
Technology Forum, 2005). The Declaration contains the proposed projects 
and actions for the eight areas, and the hope is that the participating 
countries and organisations would report back to WITFOR 2007 on 
progress made, and also suggest other projects and initiatives. WITFOR 
is linked with the WSIS Plan of Action and the Millennium Development 
Goals. The achievement of WTFOR has been in actually requesting that 
tangible project proposals be brought to the conference tor discussion, 
with the hope that those that are not funded .-. ill cam the expt >sure needed 
tosecurethefunding. It also lends legitimacy to pr -p ■ i: that are seeking 
assistance from donors.

The institutional frameworks that exist at continental I - . in Africa for 
achieving the information society status in. In in Information
Society Initiative (AISI) and New Partner .hip >r Afr: ! .-lopment
(NEPAD). The African Strategy (AISI) for the Inform .!;■■■ Society was 
entrenched at the May 1995 21st meeting of the 1 ■ >rv mm < ommission 
for Africa (ECA) Conference of .Ministers of So. ial mil Economic 
Development and Planning, when they adopted a remlution entitled 
"Building Africa's Information Highway" and created a high-level Working 
Group of information technology experts to draft an action framework 
to utilise the information and communications technologies that would 
accelerate the socio-economic development of Africa and its people. The 
action framework calls for implementation of national information and 
communication infrastructure; building institutional frameworks;
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human, information and technological resources in all African countries; 
and pursuit of priority strategies, programmes and projects for the 
sustainable information society in African countries (Amoako, 1996).

By the year 2010, the AISI envisages to realise a sustainable 
information society in Africa, where among other things, information 
and decision support systems are used to support decision-making in all 
the major sectors of the economy, in line with each country's national 
development priorities; every man and woman, school child, village, 
government office and business can access information and knowledge 
resources through computers and telecommunications; access is available 
to international, regional and national information highways providing 
information in the villages; a vibrant business sector with strong 
leadership, capable of forging the build up of the information society; 
African information resources are available which reflect the needs of 
government, business, culture, education, tourism, energy, health, 
transport and natural resource management; information and knowledge 
are disseminated and used by business, the public at large and 
disenfranchised groups such as women and the poor.

Building Africa's information and comipunication sector will require 
developing and improving four major components, namely:-
• Institutional framework and legal, regulatory and management 

mechanisms;
• 1 Inman resources;
• Information resources (infostructure); and
• Technological resources (infrastructure).

AISI has played a critical role in bringing the African regional 
perspective Io WSIS. 1 his was done through regional consultations and 
negotiations prior to WSIS. A meeting was held in Bamako which 
resulted in the Bamako Declaration. This was followed by the second 
conference in (ihana which prepared an African regional Plan of Action. 
Thus, many ideas and objectives found in the AISI have found their way 
to WSIS.

!•’.(.’A which is responsible for the implementation of AISI has so far 
assisted 2S African countries to develop ICT national strategies. The 
implementation strategy of AISI is at three levels. The first is to encourage 
countries to develop their National ICT Infrastructure (NICI), and it is 
here that the initiative has made some inroads. NICI has also taken on a
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monitoring role that, to date, has identified 32 countries in Africa that 
have completed their national ICT Policy; 13 other countries are in the 
process of developing their policies, while in eight countries, the process 
has not yet begun. The second level is to encourage countries to develop 
Sectoral ICT infrastructure; with the third level being to encourage 
countries to set up village ICT infrastructure. It is at the second and 
third level that success has been illusive - probably because countries 
have to develop and implement their ICT policies, which would in turn 
inform the process at village and sectoral level. XICI process isseenasa 
way of implementing the WSIS Action Plan on the development of e- 
strategies. The Geneva Plan of Action is clearlv linked with the NICI 
strategy.

On the other hand, the New Partnership for Africa's Development 
(NEPAD) is an initiative by African leaders to address problems affecting 
the continent such as access to ICTs, and bridging of the digital divide 
The scope of the NEPAD ICT Programme include the desire to frame 
the implementation of its ICT project- with a view to encouraging 
decentralised collaboration within Africa and between Africa, and the 
rest of the world. NEPAD in partnership with the private sector has 
embarked on e-school project across the c<>ntinent thr<>ugh collaboration 
with respective ministries of education in member ountries. Africa’s 
first NEPAD e-school was launched in L in da, in July' 2005. The project 
in Uganda included equipping the school nputers and accessoi
server, Internet, electricity, mobile telephone booster mast, computer 
desks, DSTV, e-health facility, and tram-- 1 t< her It is expected that 
through the NEPAD e-school initiatr.e ,t • .1 : y able to impart 
modem ICT skills and knowledge to the »utl to er ible them tap into 
the global mainstream of information an : ki 1 • The e-schools 
project is a 10-year NEPAD initiative that in o. e tablishment of
an Africa-wide satellite network that will <onne t the bools to the 
Internet, as well as to points within each country, from .-.111' h educational 
content will be fed to the schools on a continuous basi s. It also involves 
ICT training of teachers and students, content and curriculum 
development. So far, the countries that have been initially scheduled to 
benefit from the programme include Algeria, Burkina I a so, Cameroon, 
the Democratic Republic of Congo, Egypt, Ethiopia, Gabon, Ghana, 
Kenya, Lesotho, Mali, Mauritius, Mozambique, Nigeria, Rwanda. 
Senegal, South Africa, and Uganda (Mikenga, 2005).
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Also, NEPAD has one of its objectives, the development of local 
content. This is a noble undertaking by NEPAD, though there is as yet 
no strategy for communicating with all stakeholders, including local 
communities. Without involving the people in the programmes, 
especially those affecting them, through awareness creation and 
education, NEPAD is bound to remain a boardroom initiative. NEPAD 
must build consensus among the people of Africa, especially the local 
communities that should be custodians and implementers of the NEPAD 
reconstruction programmes. Consensus can be achieved through popular 
participation, well-packaged content, consultation, and communication 
process.

The other strategy for Africa endeavour to reach the information 
society was the establishment of African Regional Bureau. This body 
was a key outcome of the Africa Regional Conference on the World 
Summit on the Information Society (WS1S) that was held in Bamako, 
Mali, in May 2002, and attended by 51 African states, with representatives 
from government, the private sector, civil society, NGOs, media and 
international development agencies. The African Regional Bureau was 
established to work with the WSIS secretariat. The Economic Commission 
lor Africa (ECA) was designated as the interim secretariat for the Bureau. 
The Conference participants unanimously agreed on a set of principles 
and recommendations for developing a common African vision for an 
information society. The conference communique emphasised the need 
to ensure that every citizen has access to information as a basic human 
right, removal of regulatory, political and financial obstacles to the 
development of communication facilities. The communique also 
provided ways to address the continent's linguistic specificities, as a result 
of the introduction of new technologies that ensures access for all. The 
Conference acknowledged the fact that narrowing the digital divide 
should go hand in hand with the development of telecommunication 
infrastructure. Other recommendations from the Conference included 
the need for mobilising all development partners to provide funds to 
guarantee public service, universal access and content creation that 
address the essential needs of the people of Africa; the immediate 
establishment of a training fund for sensitising Africans on the 
information society; and the formation of a high level scientific 
commitlee to make recommendations on the challenges of the 
information society from an African perspective (Faye, 2002).
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Regional Institutional Frameworks

At regional level, there are a number of information society initiatives 
that are being pursued through the existing regional trading blocks, such 
as the Southern African Development Community (SADC), the East 
African Cooperation (EAC) and Economic Commission of the West 
African States (ECOWAS).
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in order to propel the region into _n •- •;
member states to position themsel --to- 
age. For example, the member urn- 
IC1 protocol, whose goals arc 
equitable access to ICTs, as a moa; 
socio-economic development -i 
infiirmation society in Soul;. ■ 
and hardware; improv ing human ■ 
in information and communuati m ■ 
enhancing economic and social .! ■ i r ' 
and competitiveness; reducin--co •< rM.iS- It ! 
wide ICT infrastructure (SADC

Similarly, some SADC member < ountri ■
their science policies and work te.' > ;on\-iirr..
and technology infrastructure. In part . u. •; '■ •' Hr h include
Botswana. Namibia, Zambia and Zimb. owe. ■•ni<>ni esomeof
the rules governing how scientific research is it, especially
customs regulations on the movement of research nd ■ u-ntilii 
equipment. They have also agreed thatalthough primar and secondary 
education will remains national responsibility, higher education should 
be coordinated at regional level, and that the creation of regional training 
centres should be made a priority. 'These decisions were taken when 
Ministers of Science and Technology in the SADC region met in 
Mozambique on 1 December 2005 (SciDev.Net, 2U05).

SciDev.Net
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East African Community (EAC)

In the East African region, the East African Community (EAC) member 
states consisting of Kenya, Uganda and Tanzania are working 
collaboratively to enhance the region's participation in the Information 
Society through various initiatives. The East African Community 
Secretariat has developed a vision for the regional e-government 
framework, whose purpose is to create wealth, raise the living standards 
of all people of the region and enhance international competitiveness of 
the region. The key to achieving this vision is envisaged to be increased 
production, trade and investments in the region, using Information and 
Communication Technologies (ICTs). The EAC e-government framework 
covers all major aspects of regional cooperation such as online public 
services, e-education for public administration and e-business and 
entrepreneurial support. Currently, the three East Africa Community 
countries are individually and collectively at different stages of developing 
national ICT policies.

Through the shared ICT vision for the East African region, the Kenya 
government, for example, published its e-government strategy in March 
2004. The e-government strategy intends to enhance government 
efficiency, accountability and transparency. The strategy is meant to: help 
government talk to itself, enhance government's interaction with citizens, 
and improve government services to the business community 
(Nyanchama, 2004). On the other hand, in Uganda, the Interagency E- 
government National Planning Team embarked on strategies to integrate 
ICT into the revised poverty eradication action plan for 2005/06. In 
addition, supporting legal framework is being handled by Uganda Law 
Reform Commission. A roadmap to support e-government is on-going 
in the Oi l ice of the President. Moreover, rural communication 
development has been established. In addition, 54 portals and ICT 
training centres and cyber cafes have been set up in 30 districts. On the 
other hand, in Tanzania, the government is making good progress in its 
v-governance plans. Tanzania's e-government vision envisages that the 
government will be a model user of ICT by deploying ICT systems within 
the public ad ministration to improve efficiency, reduce wastage of 
resources, enhance planning, and raise the quality of services and access 
global resources. Moreover, e-government will support the application 
of ICT to promote good governance, transparency and accountability. 
The progress so far made in implementing e-government includes
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endorsement by Cabinet on 20th April 2004 of the establishment of 
electronic e-government. Key features of approval according to Sawe 
(2005) was the establishment of focal point to coalesce and reinforce 
existing e-govemment initiatives; and build wide area network to carry 
voice and data efficiently among all levels of government.

: allonges of building 
hiding harmonising 
abling environment: 

•; dec eloping local content 
ormation Society. J he ICT 

Forum was attended bv ECOWAS regional inF/rati->n f<>. al pointsand 
X1C1 experts. The forum made recommendations, including a request 
to ECA to support the ECOWAS Secretariat in developing its regional 
ICT strategy and adopt a Draft Declaration on the Information Society 
to be submitted to ECOWAS Heads of State (Fave, 2(X>6). Similarly, in 
an effort to harmonise information and communication technology (ICT) 
market, regulators from ECOWAS agreed to a common regulator, 
framework for their national ICT markets (Satellite-evolution.com, 2005).

Economic Community of West African States (ECOWAS)

Within the West African region, the Economic Community of West 
African States (ECOWAS) was founded by trea t n May 1975. ECOWAS 
was conceived as a means toward economic into.’.!-.r.:on and development 
intended to lead to the eventual establishment >: c.n economic union in 
West Africa, enhancing economic stability .:nd enhancing relations 
between member states (Bureau of African Attairs 2d02). ECOWAS has 
15 member States that include: Benin, Burkina 1 a-o. Cape Verde, Cote 
d'Ivoire, Gambia, Ghana, Guinea, Guim i-B ssau I iberia, Mali, Niger; 
Nigeria, Senegal, Sierra Leone, and >n 2 I ebruary 2006
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evolution.com


INSTITUTIONAL FRAMEWORK FOR THE INFORMATION SOCIETY IN AFRICA 197

These initiatives, when fully implemented, are expected to help propel 
the ECOWAS region into the Information Society.

Prospects for Africa in Reaching the Information Society Status

Though Africa in general is rated as the lowest continent as far as efforts 
to reach the information society status is concerned, a number of positive 
developments are taking place. For example, there is tremendous 
investment in mobile phone infrastructure. However, fixed networks 
and privatisation of some incumbent operators in the telecommunication 
sector have not been successful. Largely, the mobile phone penetration 
now exceeds the fixed line telephony in most countries on the continent, 
and most rural areas that had no prospects of getting a fixed line 
connection are now pervaded with cell phone networks. Cell phone 
ownership in Africa is said to be the fastest growing in the world, with 
more people using cell phones than the traditional fixed lines.

The other prospect for Africa's resolve to reach the information 
society was the creation of the Digital Solidarity Agenda a key proposition 
made by Senegal and subsequently included in the main part of the 
WSIS Plan of Action. This Agenda calls for financing of regional projects 
that are aimed al meeting the WSIS targets. Similarly, the New 
Partnership for Africa's Development (NEPAD) also provides a framework 
for financing regional projects, within which national policies can be 
made. NEPAD has identified telecommunication development one of 
the regional and continental infrastructure sectors, as one of its priority 
projects.

Parliaments in Africa are working closely together to enhance 
democracy and access to information in pursuit of MDGs and WSIS. 
For example, a conference on "International Conference Parliaments' 
Information Management in Africa: Challenges and Opportunities of 
ICTs Io Strengthen Democracy and Parliamentary Governance" took 
place in Nairobi, Kenya on 10 and 11 February 2005. The conference 
was held in the context of the Millennium Development Goals (MDG), 
NEPAD objectives, and the World Summit on the Information Society 
(WSIS) process. The participants were drawn from the Parliaments of 
SADC, ECOWAS and EAC regions (United Nations Department of 
Economic and Social Affairs, Chamber of Deputies Parliament of Italy 
and Kenya National Assembly, 2005). Among the issues discussed at the
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There are also joint infrastructure initiate. <• 
the continent, which are likely to influence p >

Conference were: access to information; ICTs regulation; enabling 
frameworks; parliamentary information systems; knowledge-based 
parliaments; and assistance framework.

The East Africa Optical fibre submarine cable system known as 
EASSY that started in March 2005 and expected to be completed in 
2007 will bolster the region's move towards an information society. The 
project involves laying an undersea fibre optic cable along the entire 
stretch of the East African coast which upon completion, will interlink 
the region to two other undersea cables serving south., west and northern 
Africa, and form a highway continental loop that connects Africa to the 
rest of the world. EASSY will stretch from Xltun/.ni in South Africa to 
Port Sudan, in Sudan, a distance of about 11 11 .'km. The countries 
involved include Botswana, Djibouti pia Kenya, Madagascar, 
Malawi, Mozambique, Rwanda, Somalia South Africa, Sudan, Tanzania, 
and Uganda.

Similarly, RASCOM, the Pai Satellite ( ommunications
system provides continental coverage tor the exchange of radio and 
television programmes in a t- ft man >( 1 >M. with to
headquarters in Abidjan, ' >te : h ' intergovernmental
commercial satellite organisation rship of 45 African
countries. It was established to Jevi cated pan-African
geostationary satellite system t ide affordable access
to broadcast and telecommunit oughout the entire
continent. Among the objectives -f 1’ ' ' pr- >•. iding a wide
range of telecommunications servu. ■ .fro a at affordable
costs, as a result of the economic >ted in the pr
establishing direct links between all Aft nintnc and improving 

an country.

. that are taking placeon 
itivelv the journey to the 

information society. For example, in August 1 ter Governmental
Agreement creating the Southern African I’owe: I >: SAI I ) was formed
inorder to expand electricity trade, reduce energy costs and provide 
greater supply stability for the regions national utilities. Power 
corporations in Angola, Botswana, Democratic Republic of Congo, 
Lesotho, Malawi, Mozambique, Namibia, South Africa, Swaziland, 
Tanzania, Zimbabwe and Zambia formed SAPP, with the primary 
objective to provide reliable and economic electricity supply to the
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consumers of each member. On the other hand, COMTEL, the Common 
Market of Eastern and Southern Africa telecommunication network was 
conceived and mooted in Kigali, Rwanda, in 2004 by National Telecom 
Operators (NTOs) and facilitated by COMESA to provide 
interconnectivity Services for 21 NTOs to connect Africa to Africa to the 
outside world. The planned network when built would be 18,000 
kilometres long. Similarly, COMESA is in the process of mapping out 
an IT strategy for the region that will initially focus on the development 
of e-applications and IT capacity building. These two focus areas are 
expected to provide the first step to enable COMESA region to be part 
of the information society, in line with the objectives of the WSIS, and 
also to assist in the achievement of the Millennium Development Goals.

Similarly, there are a number of national initiatives on the continent 
that are aimed at enhancing access to information to the citizens. 
Increasingly, most of the African countries are making good progress in 
the liberalisations of their telecommunication sectors, as well as putting 
in place e-government infrastructure to enhance access to ICTs. For 
example, by 2006, Botswana, Djibouti, Ethiopia, Kenya, Mauritius, 
Mozambique, Namibia, Nigeria, Rwanda, Senegal, South Africa, 
Tanzania and Uganda to mention but a few, had made good progress in 
this regard.

Challenges of Pursuing Information Society Status for Africa

The information society environment is associated with large production 
of information and easy access to it. This in many ways raises a number 
of issues of quality of access, intellectual property rights, freedom of 
access legislation, and free or for sale information. In an information 
society where there are large pieces of information, it makes little effect 
il access cannot be enhanced through relevant legislation. Sub-Saharan 
Africa suffers most from this mistake, where efforts are being made to 
improve infrastructure, but little is happening in the form of enabling 
legisl.il ions to enhance access. The United States provides a good example 
with legislative framework that enhances access to information. For 
example, the US has in place the Digital Millennium Copyright, which 
makes copy circumvention illegal, the open source and copy left 
movements, which seek to encourage and disseminate various 
information products.

legisl.il
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Conclusion
African countries in general and those in sub-Saharan Africa in particular 
have over the years tended not to have the same infrastructural facilities 
and support as Western countries that are prerequisites for moving them

Though an information society environment requires easy access to 
information, most countries in sub-Saharan Africa do not have freedom 
of information legislation. Kirkwood (2002) notes that freedom of 
information (FOI) is a necessary pre-condition for an effective and 
participative democratic society, in which government is both transparent 
and accountable to its citizens. Moreover, allowing citizens to obtain 
information is essential for full democratic participation in society, and 
passing legislation on access to information opens a dialogue between 
the government and the people. Further, without full information, the 
citizen cannot criticise policy. Similarly, without a voice and the right to 
put forward views, the citizen cannot contribute to political and social 
change. Through freedom of information legislation, an open and 
accountable administration is promoted. Freedom of information gives 
the citizen the right to establish what government does and what basis is 
used for decision-making. So far, within sub-Saharan Africa, only 
Zimbabwe and South Africa were, bv January 2"Oo. having FOI 
legislations. By and large, lack of an enabling legislation to enhance free 
flow of information stifles efforts to attain the in t >rmati' n soviet v statu - 
and achievement of MDGs.

Though some efforts are being made with rv.ar I to infrastructure 
development such as EASSY, COM TEL an i SAT ■ >Afd past experience 
has shown that high costs of access remain a problem. I or example, 
experience with SAT3/SAFE undersea optical able hi how n to date 
the introduction of new fibre links does not ru a- •arc-, er .'ire that cheaper 
bandwidth becomes available to users, either at the .-. i ile or retail
level, due to monopolies that exist in interna!:’-. ,■ ; lf idth control
and the general lack of a liberalised fixed line telepi • it. ironment 
The limited bandwidth also presents a problem I or e-ample, of the 
three sub-Saharan Africa bandw idth markets (East, West and Southern 
Africa), East Africa has the smallest, and its share of the overall bandwidth 
market in the region is expected to be onlv about 12". by 2008. Relative 
to the other regions, the market has declined since the mid 1990s, and 
looks set to decline in the foreseeable future.
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Review Questions

i.

3.

4.

5.
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Chapter 9

Stepfien !M. Mut-ufa.

Introduction

Digital Divide in Africa: Its Causes, and 
Amelioration Strategies

There is no unanimity about when the digital divide concept was coined. 
1 iowever, its origin has been associated with various individuals in the 
United States of America during the first part of the 1990s. Former US 
President, Bill Clinton, is thought to have been the first to use the term 
digital divide in discussions of the National Information Infrastructure 
(Nil) Advisory Council in 1993. The concept of digital divide was initially 
associated with the gap that exists between developed and developing 
countries with regard to access to information and communication 
technologies. However, this initial perception of digital divide has 
changed, and one way of looking at the concept is to view it as:

• Inequitable access to ICTs such as PCs, Internet, telephones, cable 
and other Internet-related technologies (Spectar, 2000) by individuals 
or groups of people in a country or between countries.

• Much more than providing Internet and computer connections, 
because access to ICT is embedded in a complex array of actors 
encompassing physical, digital, human and social relationships 
(Warschauer, 2002).

• A multidimensional phenomenon encompassing three distinct 
aspects, namely: the global divide which refers to divergence of 
Internet access between industrialised and developing societies; the 
social divide which is concerned with the gap between information 
rich and information poor in each nation; and finally the democratic



206 INFORMATION AND KNOWLEDGE MANAGEMENT IN THE DIGITAL AGE

through cultural

>>

divide which signifies the difference between who do, and do not 
use the panoply of digital resources to engage, mobilise and participate 
in public life (Norris, 2001).
The other ways by which the concept of digital divide may be 

perceived include: the social division between those who are very involved 
in technology and those who are not; the technology gap that exists not 
only between countries (inter-country digital divide), but also within 
countries (Intra-country digital divide); the gap that exists between those 
groups in developed world that have good access to technology and those 
in developing world who do not; and the gap in the quality of access to 
information and communication technologies, because mere access does 
not guarantee effective access to information.

The digital divide concept is therefore a phc:> ircnon with wider 
scope beyond technology, and should be seen in me context ot the gap 
that exists between people (at global, regional national community or 
institutional level), with regard to access t< > an d us< 
on the account of a plethora of social, economic linguistic, content, and 
other factors.

In the social context, the digital dr. ide may be s en through cultural 
factors that result into disparities in acce- ■to 1 ■ i’c use of various 
digital technologies between countries and within countries. Ihe 
economic context of digital divide relates to factors ich as poverty and 
monetary constraints that make it more p ne communities
than others to have access to and make eft< • t: ■
On the other hand, the content form of the divide refers to gaps that 
exist between communities, on account of inappn iate knowledge 
contained or flowing through digital • 
communities cannot use, because it is ci eir needs being
taken into consideration. Linguistically, digital divi 
language of digital technology or the content with n the technology is 
foreign to certain communities, while it is familiar to other communities

The concept of digital divide is however often misconceived in the 
sense that it:
• Focuses largely on new technology i.e. Internet, but ignores 

appropriate technologies, i.e. community, radio, VSAT, solar 
technologies, adaptive technologies, etc.
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Economic Factors

The level of economic development is critical in bridging the digital divide 
and has been touted as a fairly good predictor of ICT usage in homes 
and communities. However, in Africa, disparity in economic development 
between communities within and between countries has been 
responsible for the inability of communities or individuals to purchase 
computers, pay for Internet bandwidth, or pay for electricity needed to 
power the digital technologies. The poor economic status clearly shows 
that on average each individual in sub-Saharan Africa survives on less

Causes of Digital Divide in Africa

Sub-Saharan Africa represents complex linguistic problems by virtue of 
its Diaspora of varied cultural groups and values. For example, the region 
has many languages, with virtually none being the language of the Internet 
and computing. Though poor ICT infrastructure has largely been blamed 
for inequitable and effective access to the Internet and other digital 
technologies in Africa, there are several technology-related causes of digital 
divide on the continent such as high cost of access, inappropriate or 
weak policy regimes and inefficient provision of telecommunication 
network. Moreover, most countries in the region suffer largely from poor 
quality radio reception, and lack of newspapers in local languages

• There may be little direct link between digital divide, in terms of ICT 
and the priorities of people. For example, a national ICT survey in 
Botswana in 2005 (Maitlamo, 2005) established that Botswana's rural 
peoples' priorities were water, electricity, health, sanitation and roads. 
Similarly, in South Africa, the challenges facing the country often 
cited include: poverty eradication, job creation, safety and security, 
housing, health and welfare, education, water, electricity and 
sanitation (Geness, 2004).
Digital divide is an issue that concerns governments, development 

agencies and non governmental organisations not only in developing 
countries, but also in the developed world. Digital divide exists across 
countries, and within countries. The divide threatens to deepen the gaps 
among peoples in Africa, unless practical steps are taken to ensure equal 
access to information technologies for all and the benefits that accrue 
from such access.
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than US$1 daily (Islamic Relief, 2007). Also, though ICT is widely 
perceived as a new engine of economic development by the World Bank, 
the people of Africa in general, especially those living in rural areas, do 
not easily understand how ICTs can provide them with their basic needs 
such as food, basic health care, shelter, clean water and so on, when they 
cannot even afford a single meal a day. Any program to reduce the 
digital divide in Africa should ideally start with poverty alleviation, since 
poverty is by far the greatest impediment to connections and utilisation 
of ICT.

Furthermore, the digital divide in sub-Saharan .Africa is also 
exacerbated by financial difficulties, which hamper easy procurement 
of relevant ICTs. In most universities, for example declining government 
subsidies continue to put a lot of strain on the abilities of universities to 
make meaningful investment in programmes that .-. uld enhance access 
todigital technologies. Some universities w hich in the past had adequate 
funding from their governments, such - 
and most universities in South Africa 1 
Botswana, for example, the 2'4 g 
pronouncement for capital developin'' 
country. In South Africa, universities ha . ■ 
attempt to reduce expenditure an 1 i i !r ■ 
Decreased funding to universities and b 
turn contributed to the slow deveb-p:: ■: t 
information services. In addition. Intern'd > 
the high costs of providing equipment :n ’

Local Content Factors

Sub-Saharan Africa faces the problem of ■ • published local
content to satisfy the needs of its people l.oc.n • • ■ i-ter .to what the
community creates, owns or adapts, in terms of ledge (Ballantyne, 
2002). Such content would include traditional medical techniques, 
community theatre, and cultural artifacts. Though sub-Saharan Africa 
has rich cultural and indigenous treasures, the traditional knowledge of 
the people remains largely tacit, and is faced w ith danger of extinction 
especially with the onslaught of Western iconography resulting from 
globalisation (Mutula, 2005). The lack of published local content and 
the means to access such content implies that even among the sub- 
Saharan African people, knowdedge is not adequately shared, despite
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Cultural and Linguistic Factors

the communal nature of the society. In addition, because of inadequate 
local content, the sub-Saharan African media, by and large, is dominated 
by Western iconography such as movies and pop music, which has been 
expedited by rapid advancements in new technology (Mutula, 2005). 
The absence of local content in many ways leads to local goods and 
services finding their way in foreign markets, which repackage and resell 
them back to the African markets at exorbitant prices. Also content on 
the web is not by any significant measure relevant to the indigenous 
people of sub-Saharan Africa. A look at the web, for example, reveals a 
great amount of children's literature, which largely focuses on American 
and European readership with little, if any, content for the sub-Saharan 
African child

Most sub-Saharan African countries lack cultural policies to effectively 
harness and manage traditional ways of life. Consequently, knowledge 
and know-how disappear, especially to foreign cities without benefit to 
the local people. In addition, indigenous knowledge has for a long time 
been exploited by the developed world, particularly in the area of 
environment and biodiversity. In particular, indigenous resources have 
attracted the interest of the pharmaceutical industry, because of the belief 
that collaboration with indigenous people could facilitate the fast tracking 
of experimentation on therapeutic agents, based on their knowledge of 
medicinal value of certain plants. Similarly, cases of migrated archives 
and artefacts are reported to find their way into Western databases, 
museums, and networks, which the people in sub-Saharan Africa have 
no easy access to, because of technological constraints.

Sub-Saharan Africa has not yet effectively integrated local languages 
into ICTs to enable ready access to ICTs by all its people. In schools, 
colleges and universities, the language of delivery is largely English, and 
local languages are hardly used. Similarly, the curriculum used in 
universities and schools has a large component of foreign content which 
is in English language. Research has shown that people with limited 
English speaking skills lag behind their English speaking counterparts 
in access to computers and the Internet (Macias et al. 2002). For example, 
the continuous use of English as the lingua franca of scholarship and 
science has often been suspected to contribute to the low pace of
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industrialisation in sub-Saharan Africa (Africa Region's Knowledge and 
Learning Center 1999).

Moreover, gender discrimination is still widely practised in sub- 
Saharan Africa. For example, in most parts of sub-Saharan Africa, 
majority of women live in rural areas, where access to job opportunities 
is limited and enabling infrastructure to facilitate access to modern 
technologies such as the Internet on the whole is quite poor (Macias et 
al., 2002).

Telecommunication Constraint factors

Sub-Saharan Africa faces the problem of inadequate bandwidth to 
facilitate effective access and use of the Internet resour. es. Bandwidth 
problems emanate from inefficiencies in the regional telecommunications 
network architecture and telecommunications, which affect access to 
and use of the Internet. For example, INASP has initiated a number of 
projects aimed at enhancing electronic access to information such as the 
Program for the Enhancement of Research Information (PERI) and 
Health InterNetwork Access to Research Initiative (HINARI) in East, 
Central, South and West Africa (Mwiyeriwa and Ngwira, 2003). However, 
the quality of the Internet connectivity on account of limited bandwidth 
has hampered effective access to the networks by researchers in sub-

HIV/AIDS Factors

Sub-Saharan Africa in general has borne the brunt of the negative 
economic and social effects of HIV/AIDS pandemic. Most of the 
resources that would have been deployed to ICT infrastructure 
development, digital literacy campaign, research and development have 
been diverted to fight the HIV/AIDS pandemic. The Internet as an 
information carrier, among other roles, is a valuable asset in the campaign 
against the pandemic. Yet, as the International Telecommunication 
Union (2002) notes, owing to the substantial diversii >n < >f national wealth 
for treatment and prevention of HIV/AIDS, the disease in turn acts as an 
Internet-retardant, where fewer funds than otherwise remain available 
for upgrades of requisite technological infrastru chare. M<>reover, people 
in sub-Saharan Africa are faced with more critical challenges such as 
access to water, food, medical treatment and edu ati<>n, than such 
'luxuries' as Internet access.
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Saharan Africa. Moreover, although radio remains the important 
communication tool that can be used effectively to reach the rural masses 
of sub-Saharan Africa, the radio stations on the subcontinent were 
inherited from colonial governments, and have not undergone dramatic 
changes to cater for the needs of the local communities. Furthermore, 
even radio is still not accessible to most remote parts of sub-Saharan 
African countries. This problem is exacerbated by the fact that most 
sub- Saharan African countries do not yet have policies geared to 
promoting community radios, and also because mass media is largely 
controlled by the state. Additionally, in countries where radio ownership 
is reasonably significant, broadcasting in indigenous languages is largely 
still not the norm, and there is limited local content.

But in most parts of sub-Saharan Africa, wireless telephone far 
exceeds the fixed lines. Globally, most internet connectivity is largely 
implemented through fixed line telephony. This situation has arisen, 
because e-governments lost early opportunities to privatise their public 
telephone operators (PTOs) by refusing to open up the sector despite 
growing foreign interest. Whereas telecommunications utilities in 
developed countries are increasingly upgrading to fiber-based broadband 
Digital Subscriber Line (DSL), most sub-Saharan African PTOs are 
reluctant to reinvest current revenues, in order to raise the necessary 
capital investment for re-cabling, despite hopes for potential future gains from faster service. In addition, various legislative frameworks do'not 

favour complete liberalisation of the telecommunication services, and 
only some countries at the moment have, for example, liberalised voice 
over IP.

The telecommunication and other ICT infrastructure are constrained 
by perpetu.il civil wars in sub-Saharan Africa. In addition, most countries 
in sub Saharan Africa have been ravaged by civil wars in such places as 
Somalia, Angola, Mozambique, and Democratic Republic of Congo Such 
countries, whenever peace returns, strive to piece together infrastructure 
that is necessary for them to play a meaningful role in the digital age In 
general, such countries, in theory, will be expected to use longer time to 
bridge the digital gap than their counterparts that have enjoyed relative 
peace over the years.

perpetu.il
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Education and Literacy Factors

As far as literacy is concerned, most sub-Saharan African countries are 
in the bottom ranks, especially with regard to adult literacy. For example,

Brain Drain Factors
Sub-Saharan Africa has also been hit by brain drain of its key 
professionals looking for greener pastures abroad, as well as students 
who go to study in countries particularly, Australia, Britain, Canada, 
New Zealand and the United States, but who never return home after 
completing their education. Such professionals and students are often 
those that the continent can ill afford to lose. Brain drain also can occur 
through migrated archives, incorrect staff deployment (i.e. talented 
researcher deployed to administration section, etc), disappearance/death 
of community library of unrecorded/tapped memory tacit knowledge 
especially in the case of indigenous knowledge, overdependence on mass 
media without thinking through the story. Statistics vary, but anecdotal 
evidence points to about 1/3 of Africa's experts leaving to the West (National 
Research Foundation, 2002). Consequently, Africa in general and sub­
Sahara Africa in particular is getting deprived of its human capital which 
is needed in its attempt to bridge the digital divide.

A

Education Budgetary Factors

The digital divide in.sub-Saharan Africa is also exacerbated by inadequate 
budgets for education at primary and Fhough Africa
has about 13% of the world's population, it receive- t mere I of global 
expenditure on education (Johnson, 2001) Also, forty million children 
of school-going age are known not to be itt- : hr ' -h< " ■!: less than one 
third progresses to secondary education . re eive any form
of tertiary education. In comparison th • i • . I hil I in the
developed world is estimated to receive ' >n and more
than 50% complete tertiary education (Kov.: . i • • -nnore, a child
in sub-Saharan Africa has on average USS pent on his education, as 
compared to US$ 4636 on average for the a child in f; West in a year 
(Johnson, 2001). Moreover in Africa, most budget n ceds arc met by 
funding from government to universities and universitie > are vulnerable 
to this form of funding. This is because any cuts in funding to the 
Ministry of Education in general are similarly extended to universities.
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Botswana's adult literacy in 2001 was estimated at 21.94%, Namibia 
17.35%, and South Africa 14.39 % (Dutta et al., 2004). The literacy level 
in these countries generally mirrors the pattern in other sub-Saharan 
African countries. In addition, many countries in sub-Saharan Africa 
lack post-literacy programmes to guard against relapse into illiteracy, 
and as a result, the functional literacy achievements cannot be sustained. 
Tertiary education is crucial to provide the management expertise for 
the deployment and adoption of ICT initiatives; yet, the general gross 
tertiary enrolment rate is low. For example, in 2001, Botswana had 4.65% 
enrolment; Mauritius, 11.38%; Namibia, 5.94%; and South Africa, 
15.25%, as compared for example, with Canada, 59.99%; and Estonia, 
57.55 % (Dutta et al. 2004). Furthermore, sub-Saharan Africa faces the 
problem of underdeveloped publishing. In addition, the reading culture 
among the majority of the people in sub-Saharan Africa is poor. The 
poor publishing capabilities and reading habits in sub-Saharan Africa 
have also hampered the growth of indigenous information systems.

Institutional Level ICT Policies
Though ICT resources are scarce in a number of sub-Saharan African 
universities, some of them are nevertheless under-utilised. Such under­
utilisation has been reported at the University of Zambia, University of 
Nairobi, Copper Belt University in Zambia and the University of 
Botswana. The under-utilisation of available ICTs is attributed partly to 
inimical policies such as unnecessary restrictions on access to the 
technologies at the University of Nairobi, and locking of student's labs at 
the University of Botswana to limit vandalism and theft of computers 
(Mutula, 2005).

Research and Development Factors

Sub-Saharan Africa generally suffers from a shortage of scientists and 
engineers for research and development. For example, in 2000, Botswana, 
South Africa and Namibia had 0.07,0.99 and 0.46 scientists and engineers 
in research and development per 1000 inhabitants (Dutta et al., 2004), 
whereas Estonia, a transition country, and Canada, a developed country, 
had 2.13 and 2.98 scientists and engineers per 1000 inhabitants 
respectively. With such a small research and development (R&D) 
capability, most sub-Saharan African countries are not able to build a
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National ICT Policy and Regulatory Factors

Though computer technology has declined in price in developed 
countries, import taxation policies in sub-Saharan Africa make the 
computer affordable only to a few people. The delivery of new services 
on a highly cross-subsidised, uniform price basis reduces or eliminates 
the prospect of competitive entry, and discourages the incumbent from 
further investment and service improvement in non-profitable or less 
profitable areas of the market

Furthermore, in most sub-Saharan African countries, there are often 
a lot of disparate ICT programmes and projects that are undertaken in 
isolation of each other leading to wastage of resources, and inadequate 
sharing of infrastructure and information. In Botswana, for example, 
knowledge of the author through working on various governments 
projects show that there are several fibre optic networks that are owned

critical mass of ICT-based research, and instead largely rely on imported 
technical know-how. Secondly, most countries in the sub region suffer 
from lack of access to current scientific books journals and periodicals. 
Thirdly, due to budgetary constraints, libraries in universities often lack 
the ability to maintain their technical collections to the level of other 
major universities around the world The inability of researchers to 
acquaint themselves with the state-of-the-art within their scientific fields 
continues to present a serious barrier to innovative research. Further, 
the difficulty for practitioners in all fields of science and engineering, 
e.g. public health, agriculture and civil engineering, to access information 
on new methodologies and processes within their respective fields 
continues to inhibit improvement of the way the} do business.

In addition, though universities play an important role in research 
and scientific innovation, within sub-Saharan Africa most university 
research and development is under-funded, and often, research findings 
that could contribute to innovative techn >1 gy solutions to bridge the 
digital divide are not disseminated widely and used. The resultant low- 
research capacity is also partly due t<> the fact that inf<irmation technology 
is not widely embraced. Recent global rankings of universities in the 
world have relegated sub-Saharan Afri sitie • in the botton
the league table on account of their p > >r rese irch output, ICT teaching 
facilities, etc.



215DIGITAL DIVIDE IN AFRICA

separately by Botswana Power Corporation, Botswana 
Telecommunication Corporation, Botswana Police, Botswana Railways 
and Botswana Television that are not shared with those who need 
bandwidth (Mutula, 2005b, Maitlamo, 2005).

Within sub-Saharan Africa, technology deployment has not taken 
into consideration the continent's poor power infrastructure and 
inefficient electricity supply. Similarly, software applications are based 
on Western models and do not take into account local cultural sensitivities. 
Woherem (1993) observed that much of the technology in Africa, 
especially sub-Saharan Africa, was transplanted without the provision 
for re-engineering to suit local conditions.

Political Factors

Political barriers are also responsible for the digital divide in sub-Saharan 
Africa. For example, the apartheid regime that ruled South Africa for 
several decades brought about imbalances in the resources that were 
allocated to the education systems for black, coloured and white people 
(Johnson, 2001). Consequently, the Blacks and the Coloured people had 
poor access to school facilities including technologies. The long-term 
impact of the separate education systems meant that the Blacks and 
Coloured people obtained poor paying jobs which did not leave them 
with sufficient disposable income to spend on ICTs such as PCs and 
telephones, compared to the Whites. There has been great strides made 
in addressing this imbalance since the democratically elected government 
assumed power in 1994, however, it will take some time before the 
education inequalities are realised in South Africa.

Moreover, political expediency and lack of awareness among 
government officials is also a contributing factor. Some governments 
have been known to put in place media bills that restrict access to 
information. Similarly, by and large, most countries in sub-Saharan 
Africa do not have freedom of information legislations that would 
guarantee access to information in custody of governments. On the 
whole, independent media in sub-Saharan Africa has long been perceived 
by governments in negative ways rather than as instruments for 
development.

For a long time, most governments in sub-Saharan Africa were single 
party systems with authoritarian tendencies, until the 1990s when the
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wave of democratisation hit the continent. During the pre-multiparty 
era, sub-Saharan African governments did not provide conducive 
environment where development of infrastructure could be fairly 
distributed around the countries. Often, communities that voted against 
the party that formed the government tended to be marginalised when 
distributing national resources. Kenya presents a good case in point, 
where during President Moi's regime, it was common to hear him sav 
'those areas which did not vote for my party would onlv be developed 
when funds became available'. Consequent!}', any request either for the 
provision of water, electricity, power, etc. by such political leaders of 
those regions would be followed by the response: ves the government 
will provide these services when funds become 
most parts of Africa, governments' priorities J ■ :■ >t necessarily fall in 
sync with those of the people as far a> development is concerned. In 
Botswana, as already pointed out, ICT p<f t.i during 2004 showed 
that some priorities of government tor .i-.-.e.' pnu nt of ICTs were 
different from those of the people. For . smpk mils: people in rural 
communities when asked what inform; rhnologies they needed 
most that would enhance access to inf >rn iti >n responded that rather 
than ICTs, they wanted information about markets where they could 
sell their farm produce, information on which markets were offering 
high price for goods, where to obtain antiretn >v iral drugs, access to clean 
water, electricity and good roads.

Benefits from Bridging Digital Divide

Digital dividend refers to innovative wavs of bridging, the global digital 
divide and creating social and economic benefits to tin- majority who 
are marginalised from access to and use of the te> hrmlog, J( I hasbicome 
an enormous engine of development (Digital!)!', i lends, 291)1; It is 
estimated that $2 trillion US dollars were invested in KI in 1999, ,in,| 
similarly, ICT contributed close to 50 percent of total growth in US 
productivity in the second half of the 1990s (Bridges, 2001). K I has the 
potential for commercial use by local entrepreneurs, which may generate 
employment and economic growth. A vibrant ICT service sector can 
provide better-paid skilled employment, for example, by increasing both 
the demand and ability to pay for better education, health, and other 
social services. By and large, affordable access to information 
infrastructure and the effective use of the knowledge gained through
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such use are reported to be key factors for economic sustainability and 
improved social conditions.

In India, integration of ICT with the cultural practices of the people 
has helped to promote both e-governance and e-commerce. The concept 
of social inclusion espouses providing a framework that redirects the 
focus of bridging digital divide from providing access to technology to 
effective integration of ICT into communities and institutions for social 
development. To achieve social inclusion in an effort to bridge the digital 
divide demands paying due attention to physical, digital, human, 
political, economic, linguistic, cultural, as well as the social factors. When 
technology is integrated into the lives of a people, it creates multiplier 
effects, which among other things increase improvements in the level of 
development. Sub-Saharan Africa should try and emulate best practices 
that have been successful from such places as India.

Bridging the digital divide has various positive ramifications for the 
population. For example, enabling every student to gain access to 
instructional resources, including technology and support services, would 
promote academic excellence and provide the needed skills to harness 
digital opportunities. Linn (1999) observed that students who do not 
have access to computers and the Internet (among other technologies) 
are likely to get further behind their peers who do have such access. 
Such deprived students would miss the instant links to information, 
entertainment, and communication and would also potentially miss out 
on the 70 per cent of high paying jobs that require moderate or high 
amounts of computer knowledge.

In addition, computer-related technologies can open the doors of 
economic independence for individuals with different disabilities, 
because working with computers requires low mobility or physical 
strength, and adaptive technologies can make computers accessible to 
persons with motor and sensorial impairments.

Similarly, bridging the digital divide could be helpful in addressing 
the H1V/AIDS crisis in sub-Saharan Africa. For example, improved 
communications associated with national ICTs could provide an 
opportunity to extend the reach of HIV/AIDS awareness and allow 
citizens to easily find assistance and information. On the other hand, 
bridging the digital divide would result in economic growth, increased 
productivity, lowering of costs, employment generation and reduced 
inflation.
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Measures Needed to Bridge the Digital Divide in Africa
Sub-Saharan Africa's leadership will need to devise multi-pronged 
approaches to reduce the digital divide phenomenon that pervade the 
region. As pointed out earlier, the digital divide is embedded in a complex 
array of factors encompassing physical, digital, human and social 
imperativesand relationships. Moreover, sub-Saharan Africa has its own 
unique peculiarities, in terms of its linguistic diversity, history of 
colonialism, poverty and afflictions from man-made and natural 
calamities such as droughts, diseases, civil wars, etc. The uniqueness of 
sub-Saharan Africa demands that its people adopt home grown solutions 
of resolving problems. The Economist, in one of its leader articles entitled 
Emerging Africa', in its issue of June 14, 1997 (The Economist, 1997), 

urged the continent to forge its own future. This view was also echoed 
by the Denver Summit of the seven (now turned eight) most 
industrialised democracies of the world (G7 Summit, 1997).

Multi-pronged approaches to bridge the digital divide would include 
borrowing best practices from around the world and adapting these to 
sub-Saharan Africa's peculiarities. Since the early 1970s, there have been 
several attempts by the people of Africa to craft their own indigenous 
strategies in resolving problems that affect the continent. One such land 
mark attempt was the Lagos Plan of Action for the Economic 
Development of Africa, 1980-2000 (Organisation of African Unity, 1980). 
Currently, the New Partnership for Africa'-, Development (NEPAD) is 
spearheading development agenda for Africa, with emphasis placed on 
finding solutions for Africa's problems (Chasia. 2' '2;

The challenges imposed by sub-Saharan At.-. , -
low literacy levels can be addressed through S 
multimedia applications and touch screen-,. Sime -ri. 
software, digitisation and open source software '• . < . 
design interventions to enable indigenous comm.;: 
cultural knowledge and materials. More effort-, nil * 
special consideration to rural and remote areas, under-prr. .•’■ .?-! urban 
areas, institutions of learning, health, and women's organisations, in 
development of ICTs.

Every space, such as schools, libraries, and community centres 
should be used as primary location for accessing and teaching computer 
skills, for both adults and children. For sub-Saharan Africa to be able to
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catch up with developed world in digital parity, proactive policies are 
needed to enable the region to implement the latest low cost technologies 
and administrative models that would enable it to leapfrog the industrial 
age. Leapfrogging means that sub-Saharan Africa can proceed directly 
to the information age. Moreover, adaptive and appropriate technologies 
should be promoted to cater for those who have disabilities. Adaptive 
technology refers to the changes that must be introduced in existing 
technologies to make them user-friendly and cater for individuals with 
disabilities. There are a number of programs that can be leveraged to 
expedite bridging the digital divide phenomenon on the continent. For 
example, telecentres are becoming important ICT infrastructure in sub- 
Saharan Africa for providing wider Internet access. Internet kiosks, cyber 
cafes and other forms of public Internet access are increasingly being set 
up in several countries (Mayanja, 2002). For example, the cyber cafe 
sector is booming in such countries as, Eritrea, Kenya, Malawi, Mali 
Mozambique and Tanzania, to mention but a few. The infrastructure 
present good opportunity to bridge the digital divide on the continent.

Tertiary education institutions should be empowered to grow the 
ICT skills base within the region. It is also vital to develop local content 
for all media and the creation of awareness about ICTs to enhance 
understanding of the use and potential of digital technologies. 
Furthermore, developing and harnessing a culture of lifelong learning 
that maximise the potential within all citizens and accelerated innovation 
to develop a knowledge-based system is important in bridging the digital 
divide in sub-Saharan Africa.

Furthermore, given that a large percentage school going age groups 
in sub-Saharan Africa are often out of school for various reasons, 
governments should find ways of promoting free primary education. 
Free primary education provides an effective way of helping the poor 
children, especially those orphaned or hard-hit by the HIV pandemic.

Also, sub-Saharan African governments should invest in centres of 
ICT excellence that can provide scholars with the resources and 
opportunities to delve into cutting edge research and innovative solutions 
to address Africa's problems in general and those pertaining to bridging 
the digital divide in particular. Governments should also find ways of 
enticing back brilliant scientists and other professionals working in the 
Diaspora to return to help seek solutions to the problems of sub-Saharan 
Africa.
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aimed at Bridging the Digital Divide

empowerment;

'1'

Gender sensitive economic and social
Meeting people's basic needs first;
Facilitate the use of multiple/approprial inologies to cater f - 
different abilities and needs;
Documentation of indigenous knowled- and local content­
integrating ICTs with the culture of the p<_ >p.e
Gender/cultural policies that address imb il inces in society;
Protecting the intellectual property r f indigenous peoph
Policies that address universal access an 1 r sal services.

Initiatives and Programmes 
in Africa

The interventions to bridge the digital dr.: in Afri..a an be catergorised
as global, regional and national. At global level, the Digital Opportunity 
Task Force and World Summit on Information Society principles to 
which most countries in sub-Saharan Afn< a .ui ■ ■ • • to aim at bridging 
the digital divide. The Digital Task Foree • 1X > I F( )R< I ) was created by 
G8 heads of states at the Kvushu-Okinawa Summit in July 2000, and 
brought together forty-three teams from government, private sei tor, and 
non-profit organisations representing deveh>pe 1 and developing 
countries. The focus was on bridging the digit.:i ; le (DOI FORCF 
2001). The DOT FORCE identifies priority action-, t; at must be taken 
by individual countries individually' or collectively I hese priority' areas 
include; fostering policy, regulatory' and network readiness; improving 
connectivity, increasing access and lowering costs; building human 
capacity'; and encouraging participation in global e-commerce.

The peculiarities of the digital divide in sub-Saharan Africa therefore 
require several measures that would among others include: encouraging 
research and education; telecommunication deregulation; adopting 
various wireless communications solutions that can be applied to reach 
different areas of countries where it is not feasible to lav cables; funding 
projects in key sectors of the economy; helping citizens understand and 
cope with digital revolution; letting the private sector to lead initiatives; 
and fostering innovation and competition.

Other measures needed to bridge the die it? 1 divide in Africa include, 
but are not limited to:
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Similarly, the basic principles of World Summit on Information 
Summit (WSIS) require each country to, among other things, build 
information infrastructure through telecommunications and investment 
in technology; achieving universal and equitable access to information 
technology; and making information a common good. The WSIS aims 
at promoting services and applications for economic, social and cultural 
development. The Summit brings to the fore such issues as consumer 
protection, privacy and security; relevant content, user training, and ethics 
of the information society. WSIS underlines the roles of government, 
the private sector and civil society, intellectual property rights, freedom 
of expression and Internet access tariffs. In the area of education, WSIS 
sees ICTs as tools to leverage opportunity for enhancing teacher-student 
environment and providing opportunity for access to education by 
employed workers.

Al regional level, the Economic Commission for Africa in 1995 
adopted a resolution entitled "Building Africa's Information Highway" 
and created a high-level Working Group of information technology 
experts to draft an action framework to utilise the information and 
communications technologies to accelerate the socio-economic 
development of Africa and its people. The action framework calls for: 
implementation of national information and communication 
infrastructure; building institutional frameworks, as well as human, 
information and technological resources in all African countries; and 
pursuit of priority strategies, programmes and projects for the sustainable 
information society in African countries (Amoako, 1996; UNECA, 1999)). 
Similarly, the New Partnership for Africa's Development has placed top 
priority on programmes to modernise telecommunication infrastructure 
in an attempt to bridge the digital divide between Africa and developed 
world (World Economic Porum, 2003). So far, one of the major initiatives 
is the implementation of the East African Submarine fibre optic cable 
(Eassy) that is planed to cover the eastern part of Africa from Durban in 
South Africa to Europe. This will complete a ring around Africa connecting 
Io the SAT-3 submarine cable that runs from Cape Town to East Asia. 
Moreover, there are individual projects under regional trading blocks 
for telecommunication infrastructure developments such as South 
African Development Community (SADC), East Africa Cooperation 
(EAC) and the Economic Community of West African States (ECOWAS). 
There are also programmes spearheaded by international agencies such 
as INASP and SchoolNet for infrastructure development in some parts
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of Africa. For example, SchoolNet has been collecting redundant 
computer equipment from the public and private sector, locally and 
internationally, for distribution to disadvantaged schools in Namibia 
(INASP, 2004).

The Leland Initiative has spurred Internet connectivity in a number 
of African countries. The initiative was a five-year, USS 15 million project 
designed to extend full Internet connectivity to up to 20 African countries. 
Some of the African countries that have benefited from this initiative 
include: Botswana, Namibia, South Africa, Kenya, Tanzania, Zambia and 
Zimbabwe. The initiative aims to facilitate and encourage Internet use 
by Africans to achieve sustainable development and create an enabling 
environment in the project countries to facilitate electronic networking 
and access to global information infrastructure (USAID, 2001). Similarly, 
UNINET the South African (University Network), is providing an 
Internet backbone that supports 500,000 students and staff at the 
country's universities and technikons, as well as universities in Lesotho, 
Swaziland and Tanzania. It also provides link-, to 4 0 schools within the 
country (hat now have connectivity to the Internet (Mphidi, 2004).

Several development agencies are investing in infrastructure 
development in sub-Saharan Africa. For example, the InfoDev fund of 
the World Bank has supported the South African Telematic-, for African 
Development Consortium that has seen the training 1 hers in 261 
Africa schools in using Internet (Knight I Similarly, UNDP is 
funding the improvement of Internet connect: ity in Africa in a project 
called the Internet Initiative for Africa IIA) Fl isproje t ii ilvesAngola, 
Burkina Faso. Cape Verde Chad. Deme ratio Kepubli- of Congo, 
Gambia. Mauritania Namibia Nigeria. Sao Tome et Pnn :p • Swaziland, 
and logo. ITU on the other hand is involved in a number of projects to 
bridge the digital divide through infrastructure >uppi. ■ i financing, 
localcapacity building and private-publicsector par: i : I Iun<m 
and Zambrano lao~). ITU is developing training centres in some 
countries in the region and in other developing countries ‘ > pr .-. ide 
students and telecommunication IT professionals, with 
affordable and relevant training in mentored e-learning environment. 
On the other hand a number of sub-Saharan African countries are 
benefiting from the Digital Partnership - an initiative of the World Bank, 
w b.ich aims at linking sv stems and organisations in poor communities 

w a v of disposing millions of computers from the developed world to
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developing countries. Other projects underway are the Global Internet 
Policy Initiative (GIPI), which is addressing the policy aspect of bridging 
the digital divide in developing countries.

The Regional Satellite Communication Organisation (RASCOM) has 
put up a satellite to cater for national and international 
telecommunications services in all African countries. The project is 
expected to provide telecommunication services in rural areas of Africa 
on a large scale at very low tariff rates; it would also provide inter-urban 
links within each country; enhance direct links between African 
countries; and provide sound and television broadcasting and value- 
added services such as the Internet.

The African Connection Project developed by African 
Telecommunication Union aims to create the underlying infrastructure 
needed to support future Internet activities (Carnegie Corporation of 
New York, 2001). Similarly, the Common Market for Eastern and 
Southern Africa (COMESA) commissioned the telecommunication 
network, COMTEL, to facilitate increased trade relations within the region 
among member countries. The COMTEL backbone network is 
configured to include a mix of optical fibre, high capacity terrestrial radio 
and satellite systems. The network is to carry voice and data of variable 
bandwidth and TV programmes (COMESA, 2007). Similarly, the East 
African Community (EAC) is putting in place an optical fibre 
transmission system linking the capital cities of Kampala, Nairobi and 
Dar es Salaam.

In most parts of sub-Saharan Africa, a number of telecentres are 
being established in communities, schools and libraries as access points 
to the Internet for students and members of society. Such learning 
environments can be used to bridge digital divide. Similarly, government 
policies that enhance affordable ICT infrastructure are important to 
accomplish socio-economic development. Policies and strategies that will 
promote the rapid development of ICT infrastructure are needed. On 
the other hand, mobile phones companies in sub-Saharan Africa have 
generally made good returns on their investment. It is therefore fair that 
such companies plough back their profits by investing in projects that 
can enhance access by local communities to ICTs in general and the 
Internet in particular. But for this to happen, governments should put in 
place appropriate policies that, for example, tie issuance of licenses to 
services providers to their ability and willingness to initiate projects that 
enhance access to ICTs by communities.



INFORMATION AND KNOWLEDGE MANAGEMENT IN THE DIGITAL AGE224

Conclusion

Review Questions
1. What are the peculiarities of digital divide in sub-Saharan ofrna9

2. What interventions are needed to resolve the peculiarities of digital 
divide in sub-Saharan Africa?

3. How does digital divide negate social inclusion?

J1

Digital divide phenomenon in Africa is caused by various factors of 
technical, social, political, economic and cultural nature. The diversity 
of causes demands multi-pronged interventions that empower people 
economically and recognise their cultural diversity, practices and 
indigenous capabilities. The policy changes to bridge the digital divide 
in sub-Saharan Africa should focus on revitalising indigenous information 
systems as one way of enhancing local content development, meeting 
people's basic needs for livelihood, creating awareness, enabling research 
in the use of appropriate technologies and providing an enabling 
environment that motivates people of the region to puli relevant 
technologies rather than accept what is being pushed to them. Once 
peoples basic needs for livelihood are satisfied, thev can focus their minds 
on embracing and integrating ICTs in their dailv hve?. Governments 
should allow the private sector to lead IC r initiativt s while providing a 
conducive environment that encourage-, them t • in innovative
ICT solutions that are affordable and use.’bl- the people Ihe 
:nvolvement of the private sector would al? • raise ••:■_ r< pin ed fundir ■ 
to enhance global sustainability ot programm me 1 at bridging the 
digital divide. Finally, attempts should be made to borrow selective!. 
from global best practices of bridging the digital In. ide that can be 
contextualised for sub-Saharan Africa’s un: qu ■ ■ in ■ ment. Such best 
practices would for example include the Ji ;• .' i ■■:■ >n model ot ti
West and the leapfrogging approaches that i r : pt<-I e>pevi< a
in the emerging economies. ICT developm t re lire an enabling 
environment of infrastructure and poll i ■;•• they contribute
efficiently to economic growth. Government, h-. elopment agencies, 
academia, researchers and others should >. ,»--.p■■rate to provide a 
conducive environment for such development * , t ■-•■ ; h e
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Chapter 10

Bibliographic and Library Networks in Africa

(pritijain

Introduction

History of Library Networks

In the United States, a loosely structured library network originated with 
the founding of American Library Association (ALA) and the increasing 
national activities of the Library of Congress (LC) (Martin, 1978). In 1901, 
with the initiation of the LC catalogue card production and distribution 
service, the nation wide network of libraries received its first significant

Network can be defined as "a group of individuals or organisations that 
are interconnected to form a system to accomplish some specified goal. 
This linkage must include a communication mechanism, and many 
networks exist for the express purpose of facilitating certain types of 
communication among their members" (Martin, 1987). A network may 
be set up to exchange or share ideas, information, or resources. This can 
be a telephone network, friends' network, library networks, business 
network, wireless network etc. In the context of this chapter network 
refers to computer-based library networks.

A library network is defined as "a cooperative arrangement between 
several libraries, for example for inter-lending or an electronic network 
within or between libraries" (Jalloh, 2000). In the library world many 
institutions have traditionally networked for better information sharing 
in the form of interlibrary loans and bibliographic information services. 
In this information age, library networks refer to online computerised 
library networks, where links are established among several libraries 
through computer linkages locally, regionally and globally. This chapter 
will look al all types of library networks including bibliographic 
networks, library consortia and online databases.
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Libraries and Networking

Throughout the world, libraries and information services began to realise 
that they can no longer be self-sufficient to fulfil the constantly growing 
needs of their library customers. This is more so in developing countries, 
since "libraries in most developing countries suffer from inadequate

4( r

communication tool (Weber, 1976). During the first half of the century, 
librarians developed the bibliographic controls, in order to share data 
among various institutions. In 1950s and 1960s, rules for cataloguing 
and classification were widely adopted, and most of the librarians began 
to recognise that they did not need to be self-contained in processing 
library materials.

The Library of Congress later established a library network of book 
catalogue, the National Union Catalogue, as a supporting device and a 
standardised interlibrary loan procedure to exchange the information 
materials. Increasingly, regional and local library networks flourished to 
improve customer services. In the late 1950s and early 1960s, librarians 
began to appreciate the potential of punched card equipment and 
computers for library automation. By designing a format for machine- 
readable bibliographic records, the Library of Congress again led in the 
development of library networks. Within five years, machine readable 
catalogue (MARC) format eventually got accepted as a common data 
structure to communicate using computer as a processing tool. In 1969, 
LC began distributing MARC data. In 1970, the Ohio College Library 
Centre (OCLC) performed its first offline batch processing for 54 member 
libraries and in 1971 started online processing (Martin, 1978).

By 1980, OCLC Inc., the oldest and the largest automated library 
network, had made significant progress in the development of library 
networks. OCLC provided an essential base for application of online 
technology and telecommunications to library processing, and for several 
years most of the networking took place in OCLC or other regional 
networks linked to OCLC. By 1984-85, OCLC had 6082 member 
libraries, 6584 dedicated online terminals, 12.1 million records in the 
bibliographic database, 25.5 million books and other materials catalogued 
online, 2.2 million online inter library loans (ILLs) transacted, and 1.8 
million serials holdings modified (Martin, 1981). This is how 
bibliographic/library networks have shaped as we know them today.
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Bibliographic Library Networks in Africa

There are two major bibliographic networks in Africa: Ain Shams in 
Egypt and SABINET in the Southern African region.

Ain Shams

Ain Shams library network originated from Ain Shams University, which 
was founded in 1950, and now has nine faculties and several specialised 
institutes and research centres. The Library of the Faculty of Law has a 
collection of approximately 40,000 monographs and receives close to 
100 current periodicals in Arabic and English. Ain Shams aims to improve 
the higher education system, and provide value-added services to 
maximise customer satisfaction by having leading portals locally, 
nationally and internationally. Ain Shams also offers a list of 135 
automated libraries, containing more than 920,000 bibliographic records 
in Arabic and English. In Egypt, all theses and dissertations are available 
on the Ain Shams University Network (ASUNET), including theses and 
dissertations of Egyptians from other international universities. The 
University Information Network (UIN), with headquarters at Ain Shams 
University in Cairo, serves as a national clearinghouse for theses and 
dissertations (Ubogu, 2003).

Recently, Africa has also started to make theses and dissertations 
available globally. As of yet, only South Africa and Egypt have

funding or stringent budget cuts. This has affected the level of services 
offered to users, both in terms of quality of collections and the degree of 
staff support provided" (Jalloh, 2000). So, today all types of libraries are 
facing the enormous challenge of providing better services to their 
customers, in spite of constantly dwindling budgets. Only a few libraries 
can afford to have a wide range of information resources, others are 
looking for alternatives to provide services cost effectively. In such 
circumstances, resource sharing or networking between the different 
libraries is the most suitable and cost-effective solution to cater for ever­
changing customer information needs. So, library networking is vital 
for information sharing, better resource utilisation, complementing one 
another's expertise and producing more with limited resources.

In Africa, there are bibliographic networks, library consortia, 
networking initiatives and databases on Africa.



INFORMATION AND KNOWLEDGE MANAGEMENT IN THE DIGITAL AGE232

J'

Online Reference: Sabinet online reference service offers access to local 
and international content including full-text documents, articles and

Legal Information: Sabinet has a wide range of legal information services. 
SabinetLaw serves business people, creating awareness about new and 
forthcoming legislation and implications thereof for business in South 
Africa. For example, SA Gazettes provides immediate access to the full­
text of the government and all provincial gazettes. Cwoiipwi/ Gazette, 
a fortnightly email notification service and website focuses on new 
legislation and bills for business. Sabinet Parliamentary Information is a 
parliamentary monitoring which offers daily customised alerting via e- 
mail, and notifies users about parliamentary information as well as 
weekly e-mail lists of forthcoming and current Lgi-dat. ;•> md policies. 
Law Journal Collection includes abstracted re or Is ind full-text 
documents of many law journals published in S > ;»h Atn i in a simile 
user-friendly service (Sabinet Online Legal pro : a ts and legal 
information. 2007).

Southern African Bibliographic Information Network (SABINET)

Sabinet is the biggest bibliographic library network in Africa. Its aim is 
to provide a comprehensive information service for all South African 
customers. SABINET has been in the information industry for the past 
24 years as a leader in facilitating electronic access to information. Its 
major products and services include: Legal Information, Electronic 
Publications, Online Reference, Cataloguing Support and Inter-lending 
Support (Sabinet, 2007).

computerised bibliographic information networks on bibliographic 
information on theses and dissertations, for example, Rhodes University' 
has its theses and dissertations online (Fung, 2006).

Electronic Publications: This service is the most compi earchable
collectionof full-text electronic South African journals in the world, which 
focuses on making journals published in South .-\trie a available online 
Currently, it includes 228 publications, with new publications being 
added on an on-going basis. Through this networking users can access, 
locate, display and print full-text documents from their desktops (Sabinet 
Online SA ePublications - Electronic Publishing, 2007).
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l ibrary Consortia

references across a broad spectrum of subject areas. This service offers 
easy access to Online Legal Information, Online News Information, 
Online Books & Articles Information, covering national and international 
information through indexed records from journal articles, research 
reports, conference proceedings and chapters in books (Sabinet Online 
Reference, 2007).

Inter-lending Support: Through this web-based inter-lending system, 
libraries can expand their coverage through resource sharing. The system 
facilitates the entire interlibrary loan process between borrowing and 
lending institutions. Launched in July 2001, ReQuest makes provision 
for requesting, supplying, administrative, statistical and financial 
functions lor returnable and non-returnable items. ReQuest is a complete 
resource sharing system that integrates OPAC data, local policies, and 
standards-based communication to provide seamless interaction across 
multiple systems and platforms (Sabinet Online Interlending ReQuest, 
2007).

Cataloguing Support: This service provides cataloguing support through 
SabiCat, a fully integrated cataloguing support service which is 
considered the most comprehensive acquisitions and cataloguing support 
service in Southern Africa. It is on two main bibliographic databases: 
SACat (representing most library stock in Southern Africa) and WorldCat 
(the most comprehensive bibliographic resource in the world) (Sabinet 
Online Cataloguing SabiCat. 2007).

Traditionally, library cooperation was through .interlibrary loan service, 
which did not seem to be adequate to enhance the provision of library 
services, especially in this information technology age. Consequently, 
library consortia emerged to make an impacton a library's core services. 
A library consortium is defined as a "formal association of libraries, not 
under the same institutional control, but usually restricted to a 
geographical area, number of libraries, types of materials, or subject 
interest, which is established to develop and implement resource sharing 
among members" (Jalloh, 2000). Library consortia are effective tools of 
information exchange among various libraries. They are cost-effective
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associations of libraries, which reduce information costs, improve 
resource sharing and develop a networked information environment, 
using campus networks and the Internet. The main library consortia in 
Africa consists of: CALICO - Cape Library Consortium, The South African 
National Library and Information Consortium (SANLiC), GAELIC - 
Gauteng and Environs Library Consortium, SLIS - Special Libraries & 
Information Services Group, FRELICO - Free State Library and 
Information Consortium, esAL- Eastern Seaboard Alliance of Libraries 
and SEALS - South East Academic Library System, (Sabinet Online 
Library Consortia, 2007).

The South African National Library and Information Consortium 
(SANLiC)

SANLiC was established in 1999, and it provides electronic information 
through the establishment of (SASLI), the South African Site Licensing 
Initiative. Its main operational strategic and operational focus is to 
promote and support national co-operative initiatives, e.g. it contributes

Cape Libraries Cooperatives (CALICO)

CALICO was the first formal academic library consortium in South 
Africa, which was established in 1992. Its main aim was to address the 
information literacy needs of the region and to promote economic 
development. In 2004, it adjusted its vision and mission statements and 
changed its name from Cape Libraries Cooperatives to Cape Library 
Consortium. CALICO is a network of four academic libraries in the 
Western Cape, namely: University of Cape Town Libraries; University 
of Stellenbosch Libraries; University of the Western Cape Libraries and 
Cape Peninsula University of Technology Libraries. Its main achievements 
are: implementation of a centrally managed library information system 
and information portal; introduction of the Meta Lib Library Portal service 
in 2003 increased access to electronic databases for their users by virtue 
of CALICO'S membership of the Coalition of South African Library 
Consortia's South African Site Licensing Initiative; collaborative 
agreements among CALICO libraries to facilitate further access to 
information by the sharing of library resources; use of the Ariel Document 
Delivery Service and introduction of a SFX Context Sensitive Linking 
Service to library electronic collections, both bibliographic and full-text 
(Thomas & Fourie, 2006).
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to South African National Catalogue (SACat). It provides access to 
information by establishing national and international partnerships, 
agreements for collaborative collection building, information resource 
sharing and establishment of a national ICT infrastructure for the benefit 
of library and information services clients. It acts as liaison and lobbying 
entity between government and other bodies. It establishes networks 
for optimal information resource sharing for all library and information 
clients (SANLiC, n.d.).

Gauteng and Environs Library Consortium (GAELIC)

Founded in April 1996, GAELIC is an academic library consortium within 
Foundation of Tertiary Institutions of the Northern Metropolis (FOTIM). 
GAELIC'S mission is to fully utilise the information resources in the 
region, in order to promote education, research and lifelong learning. Its 
vision is to create a virtual library with a common library software 
package installed at member sites, with local interfaces to form part of a 
global information community (GAELIC, n.d.). Initiated with six 
members, G AE1 .IC has grown to 11 institutions across the three provinces 
of Gauteng, North-West and Limpopo. Its members are: University of 
1 impopo; North-West University; University of Johannesburg; University 
of Pretoria; Tshwane University of Technology; University of the 
Witwalersrand, Johannesburg; Vaal University of Technology; University 
of Venda; University of South Africa; University of Namibia and 
University of Botswana. GAELIC provides its members good networking, 
training and capacity building opportunities. GAELIC'S members are 
automatically members ol Coalition of South African Library Consortia 
(COSALC), and through its South African Site Licensing Initiative, 
COSAI.C saves substantial cost for all the GAELIC member libraries, in 
terms of electronic databases subscription. Across the 10 institutions, 
there are It) sites and 67 separate service points with 1267 staff. This is 
the biggest library consortia in Africa. GAELIC was instrumental in 
forming, the Coalition of South African Library Consortia (COSALC), 
and made a valuable contribution to the implementation of the new 
National Union Catalogue at SABINETOnline. This is a great achievement 
for both GAELIC and SABINET (GAELIC, n.d.).
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Eastern Seaboard Association Libraries (esAl)

This library consortium was established in 1997 for K a 
province. Its aim is to create a common cost-e tee i\ e an cos■ 
library network of four university libraries, mversiyo . ‘
Durban University of Technology; Mangosutao ecim on,

Free State Libraries and Information Consortium (FRELICO)

FRELICO was formed in 1996 by the University of the Free State for the 
utilisation of electronic networks and to expand access to library and 
study materials in South Africa's Free State province. It is a library network 
of three university libraries: University of the Free State (L'FS); Central 
University of Technology (CUT) and Sasol Library referred to as 
Sasol Infonet), the only library in Africa to subscribe to these databases. 
It is a major research university in the Free State and one of the major 
research universities in South Africa, serving 15 4;)'.' , tn dent-, with a 
collection of 500,000 plus volumes and 4,000 periodi tcriptions.
FRELICO also collaborates with SABINET by hosting the South African 
national union catalogue, SACat and the National Interlibrary Lending 
System (FRELICO, 2005).

Special Libraries and Information Services Group (SLIS)

This is a professional association for Special Libraries in South Africa, 
which holds conferences, workshops, etc. It is Linked to Southern African 
library related- organisations and news. Established in 1947, SLIS is a 
vibrant network of people, who are involved in the provision of 
information services within specific subject fields. SLIS is sponsored by 
LexisNexis Butterworth. SLIS emphasises and promotes the strategic 
role of information professionals; provides a forum for all special libraries 
and information services groups; provides abundant networking 
opportunities to all the special libraries; facilitates the exchange of 
knowledge and information; and cultivates closer co-operation between 
groups with similar interests. Currently, it has over 300 personal and 
institutional members, mainly from special libraries and information 
centres in the private and public sectors, profit and non-profit making 
organisations and academic institutions All of its members benefit from 
SLIS networking through its various activities, such as workshops, 
conferences, newsletter, Listserver (SLIS, n.d.).
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University of KwaZulu-Natal. Its vision is "To develop fully the 
information resources of the region for the purpose of promoting and 
supporting teaching, learning and research in the province". One of this 
consortium's principles is that academic libraries on the eastern seaboard 
will share electronic information, no matter how small, provided that 
they have the necessary communications infrastructure, and provided 
the relevant license agreements allow for this (Thomas & Fourie, 2006).

Networking Initiatives in Africa

There are some networking initiatives in Africa. The most prominent 
among these initiatives, are: INASP (International Network for the 
Availability of Scientific Publications and National Inquiry Services 
Centre South Africa (NISC).

INASP (International Network for the Availability of Scientific 
I’u blications)

INASP (Intern.itional Network for the Availability of Scientific 
Publications) was established in 1992 by the International Council for 
Science (ICSU) to improve access to information and knowledge, 
specifically in developing countries. In October 2004, INASP got 
registered as a charity, and it got formalised as an interdisciplinary body 
of the International Council for Science (ICSU) in 2005. INASP works

South Eastern Academic Libraries' System (SEALS)

SEALS was established in 1989 as a forum for cooperation between 
Rhodes University, the University of Fort Hare and the University of 
Port Elizabeth for the collaboration on the purchasing of journals. Later 
on, Technikon (polytechnic) libraries and the University of Transkei joined 
the network, and SEALS became a formal academic library consortium 
in 1998. SEALS' main achievements include: purchase of a common 
library system; development of a computerised information literacy 
programme and the establishment of a shared theses and dissertations 
database. Currently, its members are: Rhodes University, University of 
Port Elizabeth, University of Fort Hare, University of Transkei, Port 
Elizabeth Technikon, Border Technikon, Eastern Cape Technikon and 
Vista University, Port Elizabeth Campus (Marais, 2007).
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with partners and networks around the world to encourage the creation 
and production of information, to promote sustainable and equitable 
access to information. Through its networks, it assists researchers, 
scientists, educators, and health and rural development practitioners in 
transitional and developing countries to access, create and use 
information and knowledge. INASP's major functions include: 
networking; accessing information; sharing and supporting local 
exchange of information and knowledge; strengthening local knowledge 
creation and dissemination and enhancement of information and 
communication professionals and local trainers. INASP has initiated two 
main networking programmes in Africa: Programme for the 
Enhancement of Research Information (PERI) and African Journals 
Online (AJOL) (INASP, 2007).

African Journals Online (AJOL)

AJOL was initiated in May 1998 as a pilot project, managed by the 
International Network for the Availability of Scientific Publication 
(INASP), and in 2005, AJOL moved to National Inquiry Services Centre 
(NISC). AJOL is a database of journals published in Africa, covering the

Programme for the Enhancement of Research Information (PERI)

PERI is a networking programme, which supports capacity building in 
the research sector in developing and transitional countries by 
strengthening the production, access and dissemination of information 
and knowledge. It endows researchers with access to international 
scholarly literature electronically in a wide range of disciplines. It builds 
national and international library networks to provide interface 
opportunities to researchers in developing countries. Ihis maximises 
access and usage of international scholarlv literature. Currently, PERI 
has over 14,500 full text online journals, many of the world's leading 
citation, bibliographic and reference databases, document delivery from 
over 20,000 research journals and CD-ROM (or DVD; format can be 
provided, where they are available. PERI delivers information, using ICT- 
enabled tools. It supports country collaboration and net -corking, in order 
to develop stronger local mechanisms for information sharing. Due to 
all of these opportunities, PERI is recognised as INASP's mo ,t important 
initiative (PERI, 2007).
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Africa Resource Coni

Free Online Databases on Africana

In the context of this chapter, a database refers to free online databases 
in African Studies. Adjah and Adanu (2004) have provided a 
comprehensive "Guide to Free Online African Studies", some of the 
databases are as follows:

full range of academic disciplines. It strengthens library networking by 
promoting participating journals' visibility and by disseminating research 
published in African journals. All the materials on AJOL are free to be 
viewed, searched and browsed; however, the copyright of all contents is 
retained by the journals or authors. AJOL is not a publisher, it only 
provides a service to the journals by hosting them online, and actively 
promoting the website to make them noticeable and establish networks 
with them (African Journals Online, n.d.).

Africaresource.com is an educational portal that offers academic research 
materials and products on Africa and African Diaspora. It publishes peer- 
reviewed journals, bibliographies, scholarly essays, art exhibitions, poetry, 
profiles, autobiographies, syllabi, multimedia, who's who directory 
(Africaresource.com: Educational Gateway to Africa, 2007).

National Inquiry Services Centre South Africa (NISC)

In May 1995, NISC SA opened in Grahamstown as a result of realisation 
that there was a need in Africa for indigenous information and a local 
service. The Eastern Cape is home to many skilled artists and crafts people, 
and aims to discover these talented people, to promote their products 
and to make their talents visible to tourists and the general public. NISC 
SA provides local and global information for Africa, about Africa and by 
Africans. It is part of a global network, and has its offices in USA, India 
and South Africa. Il publishes over 70 world information databases, 
available online and on DVD. (NISC SA, n.d.). INASP has recently 
transferred its AJOL programme to NISC.

Africaresource.com
Africaresource.com
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- with large

■. and other

African Digital Library

The African Digital Library (ADL) is a collection of electronic books 
(eBooks) that can be accessed and used free-of-charge by any person 
living on the African continent, or whoever is connected to the Internet 
in Africa. ADL aims to facilitate access to library’ resources without the 
expense of developing and maintaining a physical infrastructure, by 
establishing a public digital library for people living and learning on the 
African continent. Established in November 1999 in collaboration with 
netLibrary, using netLibrary's existing electronic bookshelf technology, 
the ADL has a collection of 8714 electronic books, consisting of the African 
Digital Library collection (3808 titles) and a publicly accessible collection 
(4906 titles) (African Digital Library; 2003).

Bibliographic Databases on Africana

These databases provide only' abstracts and >r bibliographic citation- 
(The Nordic Africa Institute, 2007). Some of the \fricana bibliographic 
databases are:
• African Studies Internet Resources This is Columbia University s 

collection of African Studies Internet Resources. This project was 
initiated in early 1999, and now the site is an official Xfrit an Studies 
website for the World Wide Web Virtual l ibrary. It is an on-going 
compilation of electronic bibliogra] nd research
materials on Africa, available on the global Inh reated uni I er
the purview of the African Studies Departmer t of < olumbia 
University Libraries. Electronic re-our. <■ '.tn an-organised 
by region and country. Among the man1. «•!•-• : n ir ■ .on these
pages a re:

— On-line catalogs of the world fop : 
Africana collections.

— Bibliographies from Columbia L nix ers.f . : 
research institutions around the \ <>: :d

- An annotated archive of links to 'tr..-
Journals and Newspapers.

The International Directory oi African Sti .:
(1DASS) = Repertoire international de- -pecialiste- d-. 
1'Afrique.
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. s that specialise in African affairs.
2

and international oig^ programmes around the
Information on A ,-cntions, and conferences.
World, scholarly °r8aI . eXhibitsz plus other texts, images, ana
Electronic African ‘^upon Africa's history and contemporary 

cultures. , , .
~ Maps.flass. and geographical <la«.

j . , , A friCa-related gophers and web servers.
Links to other MResources, 2007).
(African Studies Internet

• ■, , ■ 1074 this work aims to index all of the
issues’of m^nH^iodical/journ^at contained information 
on ac • r • cniirce of Africana, and makes thoseCi"-A » "’“I" Xoree accessible to all. This English

50,000 articles from overbid 

En«'ish languagemad multi-lingual journals and periodicals that 
specialize in African Studies or consistently cover the African 
continent In 1999 the database began adding electronic journals 
«<> its list, and Africabib indexes ten electronic journals (Africabib. 
Org, 2005).

• Africa,, Womens Bibliographic Database: This database is the 
Product of a three-volume work published in 1989 by Greenwood 
Press that indexed materials on African Women published during 
‘He International Women's Decade, 1975-1985. This database 
indexes six types of materials: books and government documents; 
articles appearing in edited books; periodical and journal articles; 
Masters theses and I’h.D. dissertations, as well as a few B.A. theses 
and honours papers; conference papers and videocassettes. This 
English language database contains over 22,000 citations from 1986 
l<> current. The database indexes anything the compiler can find 
published in English about African women (Adjah and Adanu, 
2004).
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Mobile Communication Networks

Infrastructure for Enhancing Library Bibliographic Networking in 
Africa

Ah A-Z of African Studies on l:: [>:■ 
sites, discussion lists and any other • 
or African studies. It is widely 
addresses change frequently 'An A / 
Internet, 2007).

' It encompasses Interne! 
•u rc< -s of relevance to Africa 

holars. Internet 
f African Studies on the

In Africa, the mobile telephone networks and market arc among the 
fastest-growing in the world. Mobile networks have removed 
communication barriers, and Africa's mobile networks are compatible 
with a majority of the countries in the world. However, developments 
are still hampered by regulatory environments. Mobile licences frequently

• Periodical Literature Bibliographic Database: This work was originally 
begun in September 1974, aiming to index all the issues of each 
periodical/journal titles and place them all in one source. This 
English language database indexes over 33,000 articles from over 
280 English language and multi-lingual journals and periodicals 
that specialise in African Studies or consistently cover the African 
continent. The titles indexed in this database represent Africana 
materials published from over 22 nations within North America 
Europe Arica and Asia (Africabib. Org, 201'5).

African Studies Centre: The African Studies Centre in Leiden is the 
only academic research institute in the N etherlands devoted entirely 
to the study of Africa. It welcomes African scholars through its 
visiting fellowship programme, and has a monthlv seminar 
programme and an extensive library that i> open to the general 
public (African Studies Centre, 20 7 Atncan Studies Abstracts 
are issued online lour times a year on the j<>urnal's website, where 
it can be consulted free of charge. I hey pr< >\ ide an overview o! 
articles from periodicals and edit I’, Africa in the field of
social sciences and humaniti in the library of the Africa
Studies Centre in Leiden (Adj ?h i • : . 2wj4).
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Initiatives for Enhancing Library Networking in Africa

There are various initiatives going on to enhance library networking in 
Africa. They include:

SAT VWASC/SAI T. (South Africa Telkom 3)

The joint participation of thirty-six African countries brought this cable 
system into place. This is an undersea cable system, which offers a faster 
and more efficient communication and trading channel between Africa 
and international markets. Due to this technology and commercial 
breakthrough, the continent does not need to rely solely on foreign 
nations anymore to route their international traffic. This is a device to 
bridge the digital divide in Africa and the developed world. This has

require that operators rely on a fixed network operator for 
interconnection, and relatively few countries allow their mobile operators 
to operate their own international gateways (Bharat Book Bureau, 2006). 
Thus, Africa has a great potential for mobile communications networks 
development, as well as their development implications. The Global 
System lor Mobile Communications (GSM) is in evolution for enhanced 
performance, capacity, and features to meet user demands at the lowest 
cost.

Mobile phones can be used as effective and economical 
communication tools in the provision of information services, such as 
interlibrary loan services, book reservation, book renewal, and reference 
queries. For instance, the Royal Library of Denmark is using powerful 
Nokia 11’400 and 11’500 Series network appliances to provide secure and 
reliable connectivity and data security (Royal Library of Denmark, 2003). 
In a comparative study of student cell phone use at the University of 
Botswana, it was found that the cell phone was a revolutionary 
communication tool for students, and that Library and Information 
Studies [LIS] students used the cell phone for academic purposes more 
than students in the other departments. Students considered cell phones 
better means of communications than Internet-based mail systems, 
because through cell phones, they could communicate at anytime from 
any place (Mutula, Komanyane and Grand, 2005). So, mobile 
communication networks can be used to enhance library networking in 
Africa.
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equipped Africa with a fast, efficient and affordable communication 
infrastructure for the sustainable development of the continent (SAT-3/ 
WASC/SAFE, 2004).

Currently, six submarine cables provide international fibre 
connectivity to Africa. The SAFE/WASC/SAT-3 project is split into two 
segments: SAT-3/WASC runs from South Africa to Portugal, with landing 
points in Angola, Gabon, Cameroon, Nigeria, Benin, Ghana, Ivory Coast, 
Senegal, Canary Islands, and Spain, and SAFE runs from South Africa 
to Malaysia and India, via Mauritius and Reunion. The other cables 
provide international links for Algeria, Djibouti, Egvpt, Morocco, 
Senegal, Tunisia, Cape Verde and the Canary Islands. Now it is possible 
to transit traffic between Africa, Latin America and Asia, without needing 
to go through Europe or North America.

Eastern African Submarine Cable System (EASSy)

Due to inadequate ICT infrastructure to support high speed Internet 
connectivity and the increasing amount of payment in routing 
international traffic in Sub-Saharan Africa, there was an urgent need for 
more efficient international data carrier systems to support Africa's 
economic and social development. Africa is paying a high price for not 
having a direct link to the international fibre optic system. Without 
affordable infrastructure there will be no real information society in 
Africa. Carrying traffic over satellite is more expensive than submarine 
cables, so if eastern and southern Africa switches to the submarine cable, 
it will lower costs of connectivity. That is why the East African Submarine 
Cable System EASSy is planned to be built to link eastern and parts of 
southern Africa to the international fibre optic system; this will reduce 
the costs of connectivity, especially of the consortium members, and 
reduce the payment to foreign carriers for routing their traffic. All the 
stakeholders believe that EASSy will deliver better value to users in 
Eastern and Southern Africa, if built and run along the Open Access 
model. EASSy will provide the last link to completely encircle Africa 
with a high capacity fibre optic telecommunications network. Once 
completed and operated in mid-2007, 17 Southern and Eastern African 
countries are expected to benefit from improved communication services 
and lowered communication costs. They are Botswana, Djibouti, Eritrea, 
Ethiopia, Kenya, Lesotho, Madagascar, Malawi, Mozambique, Rwanda, 

Somalia, South Africa, Sudan, Tanzania, Uganda, Zambia, and 
Zimbabwe (CIPESA ICT Policy Briefing Series, 2006).
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all countries of the common 
all part of the initiative. The
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Challenges of utilising Library Networks in Africa

ln spite ol all these initiatives and availability of library networks not all 
the libraries in Al rica are able to utilise these facilities, due to the following 
limitations:

Linder-utilisation ol existing technology,
1 ligital illiteracy;
Lack of skilled and trained manpower;
Inadequate 1CT facilities;
Lack ol National IT policy;
Toor communication infrastructure;
Ignorance of Id' and networks benefits;
I'.xpensive KI equipment and resistance to change (Jain, 2002;
Multila, 2003); and

• ( <>sis ol bandwidth are disproportionately high, and it is difficult
Io .ignilicantlv expand international network connectivity (INASP).

rOlvlTEL Communications Ltd. (COMTEL)
■ library networks in Africa, 

yhis is another initiative for enhanci g rOject spearheaded by the 
c0MTEL is a broadband infrastructure p^ (COMESA) to improve 
Common Market for Eastern and Southern connect 21 Eastern and 
the communication system in the region- (Malakata, 2006). 
Southern African countries to Europe an hedseveral infrastructure 

Thus, "to bridge this gap, Nepad has . aT.3/WASC) connecting 
initiatives. 1 he sub- marine cable SY5^ the Far East anrf Eu e
Sl)l,lh Africa and the West African count 
have been completed. The Eastern , around the continent, and 
(EASSy), Which will close the fibre-optic lo P countrjes of the CQmmon 
the Comlel initiative, which wilI eonnw.
"’•’rkel k’rJasl and So"11"™ AfrKJ ‘ M0rt|, African submarine cable 
SAT-3/IVASC. along with EASSy !"’‘l ’ ^blcsOTmlnd Africalofacilitale 
svsk.m. w ill complete a rtng of sub.™ nt
the connection of African countries to eaci '7007'1 
world, the concept document states" (Swanepoc, -
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Conclusion

Review Questions

i.

What are the major uses of library networks?2.

Discuss the challenges of library networking in Africa.3.
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Chapter 11
Iraineuor]< For Digital Preservation in Africa

Introduction

The process of encoding and recording information has evolved over a 
thousand years. The way in which generations expressed their ideas 
skills, emotions, etc, has led to the production of information materials 
since time immemorial. Every generation desires to leave a mark of 
documented issues, concerns, ideas, discourse and events, and the only 
way to do this was by leaving a legacy in the form of documented matter 
One of the earliest forms of recording human experiences on earth has 
been through rock paintings found in most parts of the world (National 
Research Council, 1986).

The media of recording information, has however, evolved over time 
In the past, stone, wood, metal, clay and paper served as information 
storage media. The written heritage of humankind, found in libraries 
museums, temples, monasteries, and private collections, consists of 
different types of cultural materials incised or written with ink on palm 
leaf, bark, wooden tablets and traditional paper. These information media 
however, posed different challenges at efforts to preserve them in the 
face of harsh elements of nature (Morrow, 1983).

The challenges of preserving paper-based information materials 
mcreased wHh the discovery of the Fourdrinier machine in 1806 which 
was designed Io meet the high demand for paper. The demand for paper 
caused alkaline or traditional' paper, which was long-fibred, stable and 
durable, to be supplanted by modern mass production methods based 
on matenals other than rags. These papermaking materials have an 
inbuilt decay factor, due to the nature of the raw material adopted 
wood, and extensive use of chemicals. The use of machines which 
mechanically ground wood into pulp, also greatly reduced the wood
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concept under which 
and options for the

fibres. This caused paper to be vulnerable to deterioration and decay, 
because the chemicals induced deterioration and shortened its capacity 
to bond together. The result is weak paper, which posed preservation 
problems (Harvey, 1994).

However, owing to developments in science and technology over 
the past two centuries, we are now in the midst of transition from 
essentially output of information in paper format to output in a variety 
of media. We are now increasingly in the multi-media era, where 
information is output as picture, sound, text or a combination of these 
and increasingly being stored in electronic media (Zulu, 2005). 
Information resources in electronic era, ranging from simple text based 
files such as word processed files to highly sophisticated web-based 
resources such as databases, websites, e-mails, are preserved in a wide 
range of storage media such as disks, flash drives, CD ROMs and others.

Scope and Meaning of Digital Preservation

The term 'preservation' is an umbrella word or 
most librarians and archivists cluster all the policies 
managing, including conservation treatments of different formats of 
information materials. Digital material presen ation therefr>re is a w ly < 
preserving information material., which refer-, t , digital surrogate, 
created as a result of converting analog materials to digital forn 
(digitisation), as well as those that are 'born digit il' for which there has 
never been, and is never intended to be an analog , quivalent, and digital 
records. The term 'digital preservation' refers or embraces two major 
categories, based on the process by whi h tl _• li ;it >1 materials came 
into existence or were created (Digital Pre vati ition (DPC),2002 
a).

"Born digital" refers to materials which were r .* mh-ndvd to have 
an analog equivalent, either as the originating ir <• a, result of 
conversion to analog form, while‘made digital' refer . to renting digital 
files by scanning or otherwise converting analog materials, and the 
resulting digital copy is classed as a digital material (I )p( ; 2

The terms "digital preservation and digital archiving'' are often 
thought to be synonymous, and therefore used interchangeably. 
However, there is a fundamental difference between them. As defined 
by DPC (2002 c), digital preservation refers to a series of adopted
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Xl.iikcts .ire lull ol a variety of digital formats that continuously change 
l)(>ni time Io lime with some formats getting obsolete (Caplan, 2004). 
j ormal obsolescence is complemented by rapid hardware and software 
obsolescence, which is a significant threat to digital preservation, as it 
.itises the loss ol the means of access (Wamukoya and Mutula, 2005).

I bis comes as a result ol the continuous upgrade of operating systems, 
programming languages, applications and storage media (Lin, Ramiah 
jiid Wai, 2<K).’>). Such loss ol access makes preservation of digital materials 
meaningless since the main purpose of preserving digital materials is to 
m.nnl.iin accessibility (National Library of Australia, 2003).

pAME'//0RK F0R DIGITAL PRESERVATION IN AFRICA

nagement activities necessary to ensure a continued access to digital 
'^^terials for as long as necessary, while digital archiving is referred to as 
f'1\ process of creating backup as an ongoing maintenance, activity as 
f q\osed to strategies for long-term digital preservation.
Opr
^|13llenges Digital Material Preservation

'|1allenoes °* Reserving or archiving digital information are not new, 
nd have been explored at many fora over the last five decades. Several 

^■iH'lais and institutions, respectively, such as Garret and Walter (1996), 
Hn. Ramiah and Wai (2003), Caplan (2004), Wamukoya and Mutula 
1()(j5) and the National Library of Australia (2003), have cited the 

j'llnwing challenges to lhe preservation of digital materials:
technological obsolescence;
continuous migration;
lack of legislation, policy and strategy;
lack of awareness;
lack ol collaboration and partnership;

t deterioration ol lhe digital media; and 
t disaster planning and recovery.

I;ach ol these challenges faced in preserving digital materials are 
briefly discussed below:
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Lack of Legislation, Policy and Strategi/

According to the National Library of Australia (2003), lack of supportive 
legislation is a major challenge of preservation ot digital material. Besides, 
since legislators are usually neither aware nor conversant with the 
requirements of digital preservation, they m.<w 'wgiMations that either 
ignore or inadequately cover digital preservatii >n issues (Wamukoya and 
Mu tula, 2005). Further, Internet links bring . :a! challenge in terms
of copyright legislation in that the copyright >t software required to 
access digital files, and the right to c<>py f< >r preservati< »n has not been 
adequately articulated in most national legislations. For instance, the 
current practice is that due to copyright requirements, a subscriber to 
an Internet-based information service re.; .: ' > * • continuously ren>-.-. 
the access licence, even for materials Ion ' nai i for in order to continu 
accessing the same information. An additional challenge is that digital 
evolution has been too rapid and costl. :■< .>-ri.r: ents.ind institutions
to develop timely and informed preserv trate National Library 
of Australia, 2003).

Lack of Awareness about Digital Material Presen nt ion

The UNESCO draft charter on the preservation of digital heritage stre 
the need for urgent awareness raisin g anil . . <> 1( y m favour of 
preservation of digital materials. It proposes .’or the alerting of policy 
makers and sensitising the public to both the potential of the digital 
media and the practicalities of digital preservation (National Library of 
Australia, 2003). The University of Edinburgh, for example, in following 
this principle, raised University-wide awareness about digital 
preservation, as part of its digital preservation project (Semple, 2004).

Continuous Migration

Another challenge of digital preservation, which arises from the challenge 
of rapid technological obsolescence, is the need for continuous migration. 
Migration is a means of overcoming technological obsolescence by 
transferring digital resources from one hardware/software generation to 
the next. The purpose of migration is to preserve the intellectual content 
of digital objects and to retain the ability' for clients to retrieve, display, 
and otherwise use them in the face of constantly changing technology. 
(National Library of Australia, 2003).
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Disaster Planning anil Recovery

The other challenge relates to lack of disaster planning and mitigation 
strategies for digital materials at institutional, as well as national levels. 
The effect of the absence of disaster planning and mitigatory measures 
results in unnecessary and sometimes, permanent loss of valuable 
information resources.

Lack of Collaboration and Partnership

Another major challenge of digital preservation is lack of collaboration 
and partnership among stakeholders, as well as “lack of clearly assigned 
responsibilities and resources for the long term-preservation" of digital 
materials (Wamukoya and Mutula, 2005). Such absence of collaboration 
and partnership exists among governments, creators, publishers, relevant 
industries and heritage institutions. The situation is also exacerbated by 
the lack of awareness by legislators and IT experts regarding digital 
preservation. There is also need for partnerships between archivists, 
information technology personnel, systems analysts, records managers, 
and other information management staff to come up with holistic 
strategies on how to deal with digital preservation issues (Lin, Ramiah 
and Wai, 2003).

Deterioration of the Digital Media

One of the challenges of digital preservation is the deterioration of the 
digital media. This is becoming a cause for the disappearance or 
inaccessibility of digital information (Lin, Ramiah and Wai 2003), as the 
media usually deteriorate within a few years or decades at most. Another 
challenge to digital preservation is the possibility of digital media getting 
lost in the event of disasters such as fire, flood, equipment failure, or 
virus attack.

Digital Preservation Requirements

According to I ledstrom (2005), there are two perspectives for examining 
digital preservation requirements: from the perspective of users of digital 
materials and from the view of libraries, archives, and other custodians 
who assume responsibility for the maintenance, preservation and 
distribution of digital materials.
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Technology Emulation
This involves using the existing technology that is able to mimic the old 
technology, thereby creating the original technical environment for the 
preserved item to be read or viewed.

The most basic requirements from a users' point of view include: 
the ability to establish the authenticity and integrity of a source (the 
provenance or origin of the document must be known), document 
structures (sequencing and logical flow of the presentation of the 
information), metadata (document descriptive identification) that 
explains the maintenance and use history of the document, time and 
date stamps, and a series of references.

According to Michelson and Rothenberg (1992), digital preservation 
requirements may be defined differently by archives, libraries, and other 
types of repositories. However, all these institutions need storage systems 
capable of handling digital information in a wide variety of formats, 
including text, data, graphics, video, and sound. Ideally, storage media 
should have a long life expectancy, a high degree of disaster resistance, 
sufficient durability to withstand regular use, and very large storage 
capacities. They further observe that conversion from analog to digital 
formatsand migration to new generations of technology should be rapid, 
accurate, and inexpensive enough to permit very large-scale conversions 
of heterogeneous materials.

Strategies for Digital Materials Preservation

Russell (1999) has identified some of the strategies or methods that could 
be adopted to help preserve digital materials. These strategies are brieflv 
presented below:

Reliance on Hard Copy Media
This strategy also known as "change media" involves printing out digital 
materials and preserving the hard copy.

Technology Preservation
This involves preserving the technology that was used to create the digital 
material, including hardware and software. This strategy ensures access 
to the digital material.
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Digital Preservation Efforts in Africa

There have been several universal initiatives to deal with digital material 
preservation. Among the major international organisations that are 
concerned with digital preservation are the International Federation of 
[ jbraries Associations and Institutions (IFLA) and UNESCO.

In 2003, UNESCO's General Conference adopted a Draft Charter 
on the Preservation of the Digital Heritage. The Charter is a declaration 
of principles to assist Member States in preparing national policies to 
preserve and provide access to digital heritage. The Charter describes 
the digital heritage as those unique resources of human knowledge and 
expression in digital form, and recognises both the risk to this material 
through technological obsolescence and the urgency required to ensure 
its preservation (UNESCO, 2003 b).

IFLA's Core Programme for Preservation and Conservation focuses 
"efforts on issues of preservation and initiates worldwide cooperation 
for the preservation of library materials." IFLA, in collaboration with the

^MEWQRK FOR DIGITAL PRESERVATION IN AFRICA

Migration
vhereas technological preservation and technology emulation focus on 

environment of the object and preserving the resource through re­
peating or preserving the necessary operating environment, a different 
Ct ategy f°r digital preservation is what has been called 

Migration". Migration is a means of overcoming technological 
solcscence by transferring digital resources from one hardware/ 

°oftvvare generation to the next.

£ltcapsuMion

The other preservation strategy is encapsulation, which involves the 
rouping together of resources and whatever is necessary to maintain 

£ -eSs to it. This can include metadata, software viewers, and discrete 
des forming the digital resource (DPC, 2002 b). Encapsulation is further 
4escribed by Haag (2002), who says that in contrast to the migration 

1 proach, the encapsulation approach retains the record in its original 
form, but encapsulates it with a set of instructions on how the original 
should be interpreted. Encapsulation is considered a key element of 
ernulation-
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in 1997. The objectives of DISA

International Council on Archives (ICA), has produced guidelines for 
digitisation programmes for collections and holdings in the public 
domain (IFLA, 2005). The IFLA guidelines identify and discuss the key 
issues involved in the conceptualisation, planning and implementation 
of a digitisation project, with recommendations for "best practice" to be 
followed at each stage of the process (UNESCO, 2003 a).

Different countries, such as the United States of America, United 
Kingdom, Australia, New Zealand, have made efforts to come up with 
strategies on how to combat or deal with digital preservation.

In Africa, there have been some digital preservation initiatives as 
well. A study commissioned by IFLA in its project "Networking Cultural 
Heritage" reported the following findings on the state of digital 
preservation in Africa (Tsebe, 2005):
• That the need for preservation of digital collections in the long­

term had been mentioned at workshops and in recent articles by 
African authors;

• The realisation of the establishment of de-centralised repositories 
of digital libraries through collaborative programmes still had a 
long way to go;

• Few libraries had attained ICT levels required for adequate 
connectivity;

• libraries were at different stages of digital development, with very 
different needs; and

• There was a need for country-level bodies, which understand the 
requirements of libraries and that could drive forward digital 
development.

In South Africa, the National Archives and Records Service of South 
Africa is faced with major preservation challenges I hese challenges 
include budgetary constraints in the face of the need for improved access; 
limited human resource skills; new developments in ICT; and invasion 
by ambitious IT vendors and product developers who prescribe systems 
which have no long term preservation and accessibility value (Tsebe, 
2005).

The centre piece of digital preservation efforts in South Africa is the 
Digital Imaging Project of South Africa (DISA), which was established 

-------- \ are aimed at investigating and
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Challenges of Digital Preservation in Africa

A 2005 study commissioned by UNESCO on digital heritage preservation 
in three countries, Botswana, South Africa and Ethiopia, revealed the 
following gaps regarding the status of digital preservation in Africa 
(Tembo, Zulu, Kalusopa, 2006):

• Lack of a national policy framework on digital material preservation;
• Relevant legislation on ICTs, especially on digital material preservation, 

is yet to be drawn and enacted;
• Lack of clearly defined national heritage institution(s) responsible 

for digital material preservation;

REWORK FOR digital PRESERVATION IN AFRICA

.^plementing digital technologies to enable scholars and researchers from 
1 rOund the world to access South African material of high socio-political 
mterest that would otherwise be difficult to locate and use. In addition, 
PlSA aiins to Proviciing South African archivists and librarians with 
knowledge of, and expertise in, digital imaging. To date, DISA has hosted 
various workshops in Southern Africa on digital imaging, managing 
j-gital libraries, and metadata.

Other efforts in South Africa are demonstrated by Sabinet Online, 
,hjCh has been digitising more than 180 South African journals, which 

were originally published in hard copy. This service (SA ePublications) 
was launched in June 2002 with 40 online journals. Sabinet has also 
made huge investments in the digitisation of South African government 
publications (Tsebe, 2005).

In Botswana, the production or creation of records in electronic form 
has been on the increase following different strategies and efforts put up 
by the government to use ICTs in most government offices, in order to 
achieve high productivity and efficiency in the public sector. There has 
been progressive investment in ICT in Botswana since the 1990s, which 
has resulted in the establishment of a basic ICT infrastructure. 
Government has also put in place an ICT policy, which is designed to 
guide the ICT environment. It is also putting in place necessary attendant 
pieces of legislation to backup the implementation of the ICT policy. 
Like in any other country, the increasing production of electronic records 
in Botswana in government departments and offices has undoubtedly 
raised issues of challenges of preservation of digital materials.
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1. National policies

Framework for Digital Preservation in Africa

A conducive framework for sustainable digital preservation in Africa 
should be anchored on the following:
• National policies;
• Legislation;
• National coordination;
• Human resource capacity building;
• Standardisation;
• Research and development; and
• Disaster planning and recovery.

These issues are briefly discussed below:

1. National policies on digital material preservation should be 
formulated. As observed by the Electronic Resourc e Preservation and 
Access Network (ERPANET) 2003, a policy forms the pillar ol 
programme for digital preservation. This is because it gives general 
direction for the whole organisation. Further, the lack of policy results 
in lack of co-ordination in digital activities at institutional and national

• Absence of coordinated national initiatives and programmes on 
digitisation;

• Gaps in the necessary human resource requirements, in terms of 
knowledge skills and competencies to drive digital material 
preservation in heritage institutions;

• Lack of standards in digital material preservation, in terms of 
hardware, software, storage media and metadata;

• Haphazard approach to digital material preservation in most heritage 
institutions;

• Absence of local institutions that could serve as models for "best 
practices" (or centres of excellence) in digital material preservation;

• The management of indigenous knowledge systems, in terms of their 
digitisation, remains to be addressed; and

• Disaster planning and recovery in most heritage organisations remains 
to be addressed
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2-

3-

4 National I leritage institutions in Africa and other stakeholders should 
address the human resource gaps in digital material preservation by 
recruiting, developing (through various short-term and long term 
training strategies) and putting measures in place for the retention 
of personnel.

National policies on digital material preservation should be backed 
. , relevant legislation. Legislation is important because it provides 
the lega1 framework, and stipulates the specific responsibility on the 
management and preservation of digital materials.

National heritage institutions should come up with co-ordinated 
digital material preservation initiatives or programmes. Among 
objectives of such initiatives would be to:
, raise national awareness and advocacy on digital material 

preservation. This should be done at various levels: strategic, 
technical as well as end-user levels;

, promote research on digital material preservation;
. spearhead training in digital material preservation;
• create national databases on digitisation;
, document indigenous knowledge systems and oral history; and
• provide technical assistance to institutions on the selection and 

retention of digital materials.

els. Among the objectives of the national digital material 
^Reservation policy will be to:
P identify institution(s) that will be responsible for driving 
* digitisation;

initiatives at national, regional, as well as international levels;
stipulate the preservation and accessibility of digital materials; 
ensure the authenticity of preserved digital materials; and 
stipulate national digitisation standards in terms of hardware, 
software, processes and procedures to ensure compatibility and 
easy migration of digital materials.

MqRKFOR DIGITAL PRESERVATION IN AFRICA
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5.

6.

7.

8.

9. ce strategies for disaster 
of digital materials in their

Standards on hardware, software, storage media and metadata 
should be implemented at institutional level. National heritage 
institutions such as national archives should be consulted, when such 
standards are being implemented, in addition, national heritage 
institutions at regional levels (such as Economic Community for West 
African State (ECOWAS), Southern Africa Development Community 
(SADC), United Nation Economic Commission for Africa (UNECA) 
should strive to articulate common standards on digital material 
preservation, based on international norms, such as the Open Archival 
Information System. This will enhance the exchange and sharing of 
heritage material within the region.

National heritage institutions should put in pi.u 
planning, mitigation and recovery ( 
holdings.

Digital materia] preservation programmes should be preceded by 
detailed studies on needs and re-organisation of analog systems for 
identification, selection and classification of materials for digitisation. 
Further, organisations should include in their digital material 
preservation plans and all heritage materials that are produced and 
received, including grey literature.

National Museum institutions h >ul ! tai.-- a lead in the 
documentation of indigenous known: 1 -ge -ing heritage sites 
and their digitisation. In addition le.;i-»i.it: ■ .u : policy issues on 
copyrights and intellectual property rightson indigenous knowk 
should be addressed.

African countries should develop centres of excellence on digital 
preservation. Among the functions of such centres would be:

■ Development of standards in hardware, software, as well as 
metadata.

■ Research in digital material pr- er . r >n.

■ Adaptation and testing of digital te-.i-,n- ! ’.iis.
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Chapter 12

Knowledge Management

St ep lien M. MutuCa and Neo <P. Moolip

Nature of Knowledge

(a) The Simplistic View

The simplistic view of knowledge is usually used when introducing the 
concepts of information management. This view shows the knowledge 
hierarchy from the simplest form, data to wisdom. Data would constitute 
the basic form followed by information, then knowledge and lastly 
wisdom. Synthesised and manipulated data give information. According 
to Durant (1957), information is turned into knowledge when an 
individual processes and internalises it. Knowledge is made explicit and 
becomes information while information is internalised and becomes 
knowledge. Similarly, wisdom refers to totality of perspective - seeing 
an object, event, or idea in all its pertinent relationships.

Knowledge is a derivative of information. Similarly, knowledge 
management can be perceived as a derivative, and an enhancement of 
information management. The basic component of knowledge is data, 
which may be figures, numbers, facts, events, transaction, opinions, etc, 
that have been recorded. Often, data are regarded as input or raw material 
from which information is produced (O'Brien, 1997). Sound decisions 
cannot be made from data, because they are not organised in meaningful 
ways. Similarly, information is defined data that has been organised to 
enhance meaningful interpretation. On the other hand, Leonard and 
Sensiper (1998) refer to knowledge as information that is relevant, 
actionable, and based at least partially on experience. Knowledge is more 
personal, as it is acquired largely through experience.

Knowledge can be viewed from three perspectives, namely: simplistic 
view', subjective view and objective view.
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(c) Objective View

In contrast to the subjective view, the objective view advances that 
knowledge can be discovered, improved, stored, transferred and can 
exist in a variety of locations (Bender et al, 1995).

Figure 1 depicts the evolution of knowledge along a continuum.

Human ___

(b) Subjective View

Knowledge is also viewed from a subjective stance. The subjective view 
presents knowledge from two possible perspectives: as a state of mind 
and as a practice. The subjective view explains knowledge in terms of 
social construction. Those in favour of this view see knowledge as an 
accomplishment which affects and is influenced by social practices 
(Boland and Tenkasi, 1995). According to this view, since knowledge is 
embedded in practices, it does not have a specific location outside social 
practices, human interactions and experiences. Since this knowledge is 
held by a group, it does not belong to an individual, neither is it possessed 
by an agent. For example in the African culture, the process of asking 
for a girl's hand in marriage varies from one community to the other. 
The parents of the groom to be and the bride to be know the cultural 
procedures to be followed. This knowledge is passed down generations 
through participation, observation and discussions. No individual 
member of the community can claim possessions of such knowledge. 
The knowledge belongs to the communit1,; and it is an important part of 
their identity.

w,.,i.
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Relationship Between Information Management and Knowledge 
Management

Data, information, knowledge and wisdom can be perceived as artefacts, 
while processes involved in their transformation constitute the 
management aspect of these artefacts. The management of these artefacts 
is needed to improve organisation's performance of the organisation. 
Consequently, data and information management would refer to the 
management of an organisation's data and information resources, in order 
to improve the performance of the organisation. Information 
management involves a number of different tasks, including creation 
and maintenance of meta information, searching for documents and 
other data objects, viewing and retrieving information. The Information 
Management Consultants (2003) defines information management as 
"an interdisciplinary field that draws on and combines skills and resources 
from librarianship and information science, information technology, 
records management, archives and general management. Its focus is 
information as a resource, independently of the physical form in which 
it occurs. Books and periodicals, data stored on local or remote computers, 
microforms, audio-visual media and the information in people's heads." 
According to this definition, information management includes one or 
more of the following activities:
• Subject indexing;
• Classification and coding;
• Construction and use of thesauri and controlled vocabularies;
• Cataloguing and indexing by names, places, and events;
• Database design and data structures;
• Physical storage of books and records, in paper and electronic form;
• Storage of photographic and digitised images;
• Information audits: reviews of an organisation's information resources; 

and
• Documentation of museum objects, both for management purposes 

and as a resource for scholarship.
Information management involves a number of components that 

facilitate generation and use of information. The components forming 
up the information management are explained below (Information 
Management Consultants, 2003):
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(b)

(c)

(a) Audience Profile/seginent - Provides administration of the system, 
including setting up of system users and definition of the user 
profiles. The profiles then influence the segmentation of how the 
information is presented and becomes visible.
Authoring/Input - Authoring is the creation and uploading of 
information into the system.

(c) Extract/Translation/Production - The extraction of information 
involves removing data from a centralised database, (in our case) 
and re-creating that information onto a different medium, e.g. we 
may decide to extract information from the system and re-publish 
it to a CD-ROM.

(d) Publishing/Distribiition - Involves presenting the information to 
various user groups.
Access - Is the physical access function of calling up an application 
and having information available.

Knowledge management on the other hand, has its origin in business 
and various definitions of the concept tend to reflect this orientation. 
Though knowledge management has largely gained more impetus as a 
result of the revolution in information and communication technologies, 
Knowledge Management (KM) idea have been available to managers 
for millennia. However, these ideas only started getting integrated into 
organisational planning and processes a few years back. For example. 
Alexander the Great, Caesar, Napoleon and 1 lenry Ford are referred to 
as pioneers of knowledge practice. Know ledge as strategic resource 
gradually started being appreciated bv both individuals an-1 organisations 
in the mid 1980s. However, knowledge management as a new concept 
was first introduced in a keynote address at a European Union 
management conference (The European Conference on Knowledge 
Management, 2007). White (2004) perceives knowledge management 
as a process of creating, storing, sharing and re-using organisational 
knowledge (know-how) to enable an organisation to achieve its goals 
and objectives. Chase (1998) points out that contrary to widely held view 
by librarians, knowledge management is not managing or organising 
books or journals, searching the Internet for clients or arranging the 
circulation material, but it is about enhancing the use of organisational 
knowledge through sound practices and organisational learning.
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Types of Knowledge
There are two main types of knowledge: tacit and explicit. Other forms 
of knowledge are made of the two basic forms.

(b) Tacit Knowledge

According to Stenmark (2002), the notion of tacit knowledge was 
introduced by Michael Polanyi, a philosopher, in his principal work 
entitled "Personal Knowledge: Towards a Post Critical Philosophy" 
(Polanyi, 1958). Choo (2000) defines tacit knowledge in organisations as 
personal knowledge used by members to perform their works and to 
make sense ot their worlds. It is learned through extended periods of 
experiencing and doing a task, during which the individual develops a 
feel for, and a capacity to make intuitive judgments about the successful 
execution of the activity. Tacit knowledge resides in people's minds, and 
involves some intangible factors such as one's belief and values. It is 
difficult to codify or extract from the heads of individuals and write 
down. It is knowledge gained through personal experience in a given 
context. It can also be seen as individual insights and expertise. Tacit 
knowledge can be shared, transferred, learned through imitations, 
observations, directions and instructions.

(a) Explicit Knowledge

This type of knowledge can be expressed in the form of numbers, words, 
drawings, etc. It is also known as documented knowledge. It is easily 
communicated, shared and transferred in its codified forms. It is 
disseminated via documents, electronic forms and manuals. Documented 
knowledge renders itself to indexing, cataloguing, provision of access 
points and hence it can be searched and retrieved in electronic and 
manual environments. Explicit knowledge can also be viewed as codified 
tacit knowledge. Examples include knowledge shared during meetings, 
brainstorming sessions, workshops, conferences. This knowledge is then 
recorded in the form of minutes of the meeting and conference 
proceedings. The documents from such events largely represents the 
insights, experiences shared codified and disseminated in an easily 
transferable form. They are basically implicit (tacit) knowledge that has 
been converted to explicit knowledge (Hildreth and Kimble, 2002).
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What is Knowledge Management?
The concept of knowledge management is defined from the point of 
view of how people use it. Recently, the meaning of the term knowledge 
management has been the subjects of debates. There are many definitions 
of KM in the literature. Groff and Jones (2003) define knowledge 
management as the tools, techniques, and strategies to retain, analyse, 
organise, improve and share business expertise.

As Munn (2001) has pointed out, a close examination of these 
numerous definitions point to the "idea that an organisation seeks to 
identify, capture, disseminate and exploit the knowledge it possesses for 
the benefit of both its employees and clients". Knowledge Management 
is a broad, multi-functional area, covering many aspects, underpinning 
the day-to-day activities of an organisation. It can be used to improve 
the performance of the organisation, secure and sustain a competitive 
advantage or viability.

Knowledge management entails:
• Capturing the knowledge that the employees and customers need 

at a central repository;
• Identification of the categories of knowledge needed t< 

overall business strategy;
• Process of collecting, classifying, and disseminating information 

throughout the organisation;
• Assessment of the current knowledge-base of the organisation, 

identifying and filling knowledge gaps,
• Employment of information technology to help organise 

information; and
• Provision of access tools.

The reasons why organisations invest in knowledge management 
are varied. One of the reasons has to do with the fact that staff change 
employers and careers, and leave with the organisational knowledge. 
The organisation loses the experience and expertise accumulated by 
employees. This knowledge can be used to give the organisation 
competitive edge. Moreover, organisations go through phases ot 
development and growth. Sometimes because of the environment they 
operate in, they are forced to make decisions, which may result in 
downsizing. As a result, some of the organisational knowledge is lost, as 
the staff leaves the organisation.
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Phases of Knowledge Management
Bhatt (2001) identifies five phases of knowledge management:

(a) Knowledge creation
This is the first phase, and refers to the ability of an organisation to develop 
novel and useful ideas and solutions. Moreover, this phase represents an 
emergent process involving motivation, inspiration and experimentation.

(c) Knowledge presentation
This third phase refers to the way knowledge is displayed to the 
organisational members, whether in print, disks, or optical media.

Generations and Levels of Knowledge Management
There are various generations and levels of knowledge management as 
described below:

(e) Knowledge application
This phase is concerned with the art of locating the right knowledge in 
the right form in any organisation. Moreover, knowledge application 
means making knowledge more active and relevant for the organisation, 
in terms of creating values.

(d) Knowledge distribution
This refers to the distribution and sharing of knowledge throughout the 
organisation, and requires the interactions between organisational 
technologies, techniques and people.

(b) Knowledge validation
This phase is concerned with the extent to which a firm can reflect on 
knowledge and evaluate its effectiveness for the existing organisational 
environment.

(a) Generations of Knowledge Management

The first generation KM systems focused on knowledge capture. That is 
the capturing of information and experiences and makes them available 
to the organisation. This generation relied on the capabilities of
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Both

information technologies such as large storage and retrieval. This 
generation led to organisations investing a lot in IT systems. The second 
generation is organisation and people focused. Organisations are seen to 
be capable of learning. Therefore this generation pays attention to the 
way knowledge is created and shared within an organisation. It recognises 
that learning and doing are important to the organisation success 
(McElroy and Firestone, J.M. (2002).

(b) Levels of Knowledge Management
Sveiby (2001) identified three levels of knowledge management, namely: 
Track level, organisation level and individual level. Track level of 
knowledge consists of two aspects the IT-Track knowledge management 
(management of information) and People-Track knowledge management 
(management of people). At the IT-Track KM level, researchers and 
practitioners in this field tend to have their education in computer and 
or information science. They are involved in constructs >n of information 
management systems, artificial intelligence reengineering# group ware 
etc. To them knowledge is equated t<> objects that can be identified and 
handled in information systems. The IT-Track Management level is still 
but growing very fast, because the influence of IT. Similarly, at the People- 
Trade aspect of KM, researchers and practitioners in this field tend to 
have their education in philosophy, psychology, »o< iology or business/ 
management. They are primarily involved in assessing, changing and 
improving human individual skills and or behaviour In addition, the 
people track is more about how to maximise the ability of human 
resources, and encourage them to create new knowledge, share it and 
be innovative. To them, knowledge is equated to processes, a comp!* 
set of dynamic skills, know-how' etc, that is constantly <hanging, 
researchers and practitioners are traditionally involved in learning and 
in managing these competencies individually. Unlike IT-Track aspect of 
KM, this track is very' old, and is not growing so fast.

The Individual level of KM- the focus is on research and practice on 
the individual. Similarly, at the organisational level, the focus in research 
and practice is on the organisation. The organisations' role here is to 
provide a conducive environment that will nurture the sharing of 
knowledge and allow the staff to try new things, which results in new 
products, new markets or acquiring a competitive advantage. The 
different levels of KM are depicted in the 2x2 grid in table 1
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Individual LevelTrack Level

"Al-Specialists"'E-

"Psychologists""Organisational

Theorists"

Table 1: Levels of Knowledge Management

Organisation Level 

"Re-Engineers"IT Track (Knowledge= 

Object)Specialist'
People track (Knowledge 

= Process)

(Source: Svcibi/, 2001)

Table 1 basically shows that the researchers and practitioners in the 
"Knowledge = Object" column tend to rely on concepts from 
Information Theory in their understanding of Knowledge. Similarly, the 
researchers and practitioners in the column "Knowledge = Process" tend 
to take their concepts from philosophy, psychology or sociology. Because 
of their different origins, the two tracks use different languages in their 
dialogues and thus tend to confuse each other when they meet (Sveiby, 
2001). The e-specialists (electronic specialists) and the Al-specialists 
(artificial intelligence specialists), can best be understood in the context 
of two perspectives of knowledge management - the technology and 
people centred perspectives. The proponents of technology-centred 
I’crs/icclive are e-specialists who are largely IT and business process re­
engineer enthusiasts with backgrounds in information and computer 
science, data communications, database and data analysis. They believe 
that knowledge equals objects that can be encoded, stored, transmitted 
and processed by IT. They also see IT solutions as the answer to knowledge 
management problems (Silver and Shakshuki, 2002).

Proponents of people centred perspective are organisational theorists 
with backgrounds in psychology, human development cognition, 
organisational behaviour, group dynamics and sociology. Proponents of 
this perspective believe that knowledge equals process and that the most 
valued knowledge defies encoding and machine storage and analysis. 
The development of human intellect, people organisation and 
management skills are paramount (eg. fostering life-long learning, 
knowledge creation and an atmosphere of information sharing and trust). 
The objective of KM is to leverage the transfer of knowledge within the 
organisation and with its external customers and partners. Consequently,
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Table 2: Modes of Knowledge Conversion

(Source: Nonaka, 1991 and Brint Institute, 1994)

Tacit Knowledge
Socialisation
Externalisation

Explicit Knowledge 

Internalisation

Combination

Knowledge Management Processes
The management of knowledge is a continuous process. One form of 
knowledge is transformed into the other. Knowledge keeps on changing 
and this necessitates creation of new knowledge. Knowledge management 
processes as depicted in Table 2 include:
• Combination.
• Externalisation.
• Internalisation.
• Socialisation.

the people centred perspective views IT solutions as only a small part of 
an approach to knowledge management within organisations. For this 
reason organisational theorists have a tendency to shy away from IT based 
knowledge management solutions, often to their own detriment (Silver 
and Shakshuki, 2002)

Knowledge management processes, support the conversion of tacit 
to explicit knowledge and vice versa. Combination is the reconfiguration 
of explicit knowledge through sorting addin.-., combining an., 
categorising processes and spreads it throughout an organisation 
(Nonaka, 1991). Internalisation is the conversion of explicit knowe ge 
to tacit knowledge. This is when codified .-i le 1 ge is assimilate an 
becomes part of one's knowledge base such as in learning. Externalisation 
is the conversion of tacit knowledge into d< nted forms sue 
text, pictures, and audio-visuals. On the other I •’ ilisa,*on 15 1 1
sharing of tacit knowledge across indiv idu.d it v . :dual I'"- '' -in' 
in a group. Examples may include, working on a -:r ‘ pr >J“' ’< ,ntl ’ 
experiences or sharing ideas during informal me.-tm/s Socialisa mn 
facilitates trust among members of the organisation .vhi< h might 
about innovative projects within and beyond the organisational si ttms 
(Brint Institute, 1994).
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Mechanisms for Creating, Sharing and Transferring Information 
and Knowledge
Some of the mechanisms used to create, share and transfer knowledge 
in organisations include, brainstorming, storytelling, informal 
discussions, and communities of practice.

(c) Communities of Practice (CoP)

The term, Communities of Practice, was coined by Lave and Wegner in 
1991 (cited in Ardichvilli, 2006) who defined it as "an activity system 
about which participants share understandings concerning what they 
are doing and what that means in their lives and for their community. 
Communities of practice, also referred to, as communities of specialists, 
communities of experts, are self-organised groups of people, who meet 
informally to build each other's capabilities and exchange knowledge in 
their area of expertise. The primary objective ofCoP is to share knowledge 
and promote learning in an area of interest (Smith and Mckeen, 2003).

(a) Brainstorming

Brainstorming is a method used to generate ideas and refine them, using 
the composite talent and experience of a group. It is also used as a problem­
solving and learning technique involving open discussion. The discussion 
is facilitated by a moderator and no idea is rejected, no matter how 
irrelevant it may seem, until it has been evaluated. The participants 
discuss in an informal and related environment. This forum serves as a 
fertile soil for creativity, sharing of ideas and building trust among the 
group. It helps the group to identify and address the problem collectively 
and come up with a solution that they own. Brainstorming opens a 
window for lateral thinking (Logical Media Sri, 2006).

(b) Story Telling

Story telling is an ancient art used for conveying messages, promoting 
values and good morals. Story telling is increasingly becoming an 
important tool in KM, because people are receptive to stories they are 
capturing, when such stories are surprising and humorous. As 
documented by Groff and Jones, organisations have realised the potential 
impact of story telling, and thus use this mechanism to promote change, 
to promote the capturing of tacit knowledge, transferring knowledge 
and changing behaviours (Prusak, 2001).
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(a) E-mail

Electronic mail is by far the most commonly used collaborative tool for 
communication. It offers, for example, students the ability to reach

>u:di the benefits of Cop 
some factors which may 

the learning and sharing 
’.he unw illingness to ask 

re .ealing

Technologies for Creating, Sharing, and Transferring of Knowledge

There are several technologies that are available for facilitating the 
creation, transference, and sharing of know ledge. These technologies 
include but are not limited to:

Dickinson (2002) also sees them as a fundamental part of learning and 
knowledge exchange. Membership is voluntary, therefore, the members 
are kept connected because of their interest in the subject matter. 
Meetings can be face-to-face or may employ electronic means of 
communication. Communities of practice benefit organisations in several 
ways. They are able to solve problems very quickly. This is made possible 
by the fact that members have networked, and the membership stretches 
outside the organisation boundaries. As a result, there is a pool of expertise 
to tap from for help. They help in driving the organisational strategy.

The culture of knowledge sharing, which exists in communities of 
practice, helps in sharpening the organisational strategy and making it 
achievable. In addition, because these groups are ideal forums forsharing 
information, they also spread best practices and skills across and among 
organisations. Even though communities of practice are not part of a 
formal organisational structure, management can show their support 
by encouraging professional staff to participate an d by seeking for advice 
from them. The inexperienced member-. < >f the Col’ learn from the experts 
in the area through social interactions. Virtual CoP docs not exist in the 
corporate environments only, but in anv . ummunitv where people have 
a common purpose which is es entialh tl e 1 rive to meet (face-to-face or 
online) learn and share new know le !
are well known, some authors hav e p> ■ : • j 
negatively affect one's full partiiir.it. .- m 
processes within CoPs. Such factors m iu 
questions and share insights for fear of re • dm;.; one's ignorance, 
disagreeing with respected experienced member ., cultural differences 
and preferred mode of communication (Wegner and Snyder, 2002; 
Ardichvilli et al., 2006).

partiiir.it
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(b) Mailing Lists

A mailing list is an electronic discussion forum that anyone can subscribe 
to. When someone sends an e-mail message to the mailing list, a copy of 
that message is broadcast to everyone who is subscribed to that mailing 
list. Mailing lists provide a simple and effective communication 
mechanism. With potentially thousands of subscribers, there is a 
common set of etiquette guidelines that you should observe. There are 
generally two types of lists, (Apache Software Foundation, 1999).

• The "User" lists, where you can send questions and comments about 
configuration, setup, usage and other "user" types of questions.

• The "Developer" lists, where you can send questions and comments 
about the actual software source code and general "development" 
types of questions.
Some questions are appropriate for posting on both the "user" and 

the "developer" lists.

outside the classroom walls. In addition, it is useful for collaborative 
and project-based learning activities. E-mail as a means of 
communications exists several variant forms. For example, listservs are 
one-to-many mailing lists, topic-oriented discussion groups, where 
messages are sent to all subscribers. Some listservs are usually moderated, 
where a person manages, edits, and organises the message before the 
group receives it, whereas other listservs are not, which means any 
message may be posted, regardless of the relevance. The quality of the 
discussion in listservs is determined by the experience and personalities 
of the participants, and, the moderator's ability to steer the discussion. 
Examples of specific listservs may include discussions between teachers 
in curriculum writing; students moderating homework where they 
collect survey and research information, plan and execute collaborative 
projects (GigaOmniMcdia, 2007).

Other forms of e-mail communication may involve newsgroups that 
offer site-based one-to-many, or small group, and public interaction. 
Private newsgroups, accessible only to certain students, also exist. Some 
newsgroups allow the storage (archiving) of older discussions or threads, 
viewable at anytime, whereas Internet mailing list messages are sent 
directly to an individual's mailbox and may be deleted.
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useful for building

(d) Knowledge Web Logs

Web log is a term that was coined by John Barger in 1997. Web log is 
usually shortened for blog. This is a type of website where entries are 
made, such as in a journal or diary, display ed in a reverse chronological 
order. The most recent additions are featureci nv > .t prominently. A blog 
entry consists of title, headline of the post, L'RL., post date and time. The 
activity of updating a blog is blogging, and omeone who keeps a web 
blog is a blogger. Blogs and klogs allow individual . and groups to keep 
diary-like postings that can be read, and commented on by other 
members of the organisation. If not properly managed they can be 
unmanageable and unorganised. They are a soun e of innovation as they 
carry thoughts, insights and share expertise. The zed./ allow other people 
other than the author to edit the content of the postings. An example of 
a well-known wiki, is www.iuikipedia.com an online encyclopedia (Barger, 
1998).

Intranet blogging is a great way' for new employees to pick the level 
of efficiency expected by the organisation. This will save time, instead of 
having other employees suspend what they are doing to train a new 
employ'ee. Corporate blogging may' be used to stimulate discussion across 
the organisational levels. K-blogs are organisational learning tools, and 
also sources of new knowledge. One of the important aspects of blogsis

(c) Newsgroups and Discussion Fora

Newsgroups are user-supported area on the web to exchange 
information. Newsgroups are also places on the Internet, where people 
can contribute to a discussion by leaving a message of interest. 
Newsgroups exist on thousands of topics, and are 
online communities and bringing people together with similar interests. 
There are newsgroups on practically' any subject. Some newsgroups are 
moderated, though most are not. Moderated newsgroups are "owned" 
by someone who reviews the postings, and can answer questions, delete 
inappropriate messages, etc. Anyone can post messages to a newsgroup. 
Newsgroups do not require any kind of membership or joining fees 
(Taylor, 1996).

Likewise, discussion forums are less similar to newsgroups where 
people can exchange messages of common interest. A sense of virtual 
community often develops around fora that have regular users.

http://www.iuikipedia.com


283KNOWLEDGE MANAGEMENT

Challenges of Implementing Knowledge Management Systems in 
Organisations

The challenges of designing and implementing knowledge management 
systems include (Storey and Quintas, 2001):

their ability to provide feedback to the blogger through the comments 
system built into blogs. Blogging is an effective way for organisations to 
build relationships among employees and communities of practice (Ward, 
2006).

(e) Knowledge Systems
There are various examples of KM systems. For instance, Imagineware 
from Venture beginnings Inc. - wiuiu.iniagineiuare.com- is a system that 
connects people, knowledge and ideas to create innovation. This is 
achieved through capabilities in the system such as idea management, 
interaction and collaboration, and intelligent search agents. Imagineware 
captures ideas, best practices and intellectual capital. On the other hand, 
the Idea management toolkit gives the users the ability to evaluate ideas 
and also receive feedback from others. The interaction and collaboration 
capabilities allow users to post and share best practices; interact on topics 
of mutual interest; and form virtual innovation teams. Imagineware's 
KM capabilities include intelligent search agents, the ability to customise 
knowledge bases and quick access to specific information.

Similarly, Universal Knowledge Processor (UKP) 
iuzuiu.knozulcdgci>ivcessors.coni - is a KM system designed for browsing 
and retrieval of data in the form of text, image and video. The contents 
are arranged on the basis of a hierarchical organisation of topics. The 
system responds to queries by displaying related topics, and automatically 
discards irrelevant topics. The other KM system is REASON for lessons 
learned - www.roolcause.com. This system facilitates knowledge sharing 
throughout the organisation at all levels. The users can set up a search 
profile and when a lesson is added to the database and matches their 
search profile, it is automatically broadcasted to the users. Knowledge 
mining facility enables the organisation to see emerging patterns within 
the problems encountered. The organisation can take proactive and 
preventive steps. REASON allows for document searching, and displays 
an abstract of the report to facilitate screening.

http://www.roolcause.com
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• Developing and sustaining an organisational culture that supports 
and promotes knowledge creation and the ability to innovate;

• The problem of gaining access to the form of knowledge which 
knowledge workers have and use;

• Winning trust, motivation and commitment;
• Managing workers who are often not conventional employees such 

as contract workers and consultants;
• Reliance of organisation on knowledge workers who may leave the 

organisation without the organisation having captured their 
knowledge capital; and

• Web-based systems and other technology infrastructure 
knowledge management are vulnerable as they can b 
replicated and pirated making them less valuable for strategy 
purposes (Storey and Quintas, 2001).

(.jv. ironments;
,<>metimes

j 1999). 
one staff to the other (Leonar ,

Other challenges include but are not limited t
• Integrating and managing the knowledge and information 

to perform effectively;
• Learning to manage one's-self and formal and informal exchange' 

and interactions with others:
• Understanding individuals'dispo .iiions in I 

knowledge, strengthsand weakness.-,.
• Appreciating social, technical and busines
• Maintaining continuity and identic over time 

minimal infrastructure;
• Managing knowledge and information residin' in peoples heads 

without roadmaps, or a filtering function;
Handling knowledge in different formats such, w eb sites, p''

— I r

files, accounts, ordeTbo k rsonnel
• Protection of jnt S'CUsiorner histories, procurement records;

confidentiality protecdon U °1 ProPerty, patent processing, and

• Dealing with inta hiinvolves establishing ihT™^UCtS and au<-lihr>g intellectual capital that
• Costs of research d S <’XJStence'ownership and its value;

and an deve,oPment to prepare staff in knowledge;

• Tra“ferofinnovatjonsfrom
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(a) Knowledge Creation
The process of knowledge creation generates products and services such 
as software, online databases, publications, websites, minutes of 
meetings, policy briefs, standards and practices, directories of expertise, 
intranet, extranets and portals, knowledge centres, domain know-how, 
etc.

Knowledge Management Activities, Tools and Challenges
The world over, including Africa, organisations undertake various 
knowledge management activities either advertently or inadvertently, 
using variety of tools. They include among others: knowledge creation, 
knowledge taxonomy or classification, knowledge packaging, knowledge 
audit, knowledge mapping, research, indexing, publications, 
communications, software development, knowledge retrieval, etc. Some 
of these activities are described below:

(b) Knowledge Taxonomy

Knowledge taxonomy also known as knowledge organisation refers to 
the classification of knowledge assets for the purpose of making them 
easier to find ami understand. Knowledge taxonomy can also be perceived 
as high level information search devices that are constructed to provide 
the means of knowledge management and discovery, navigation and 
access to intellectual capital (Herd, 2001). The notion of knowledge 
taxonomy is not new. Since the written word, man has made attempts 
to organise intellectual assets to make them accessible. Increasingly now 
than before, knowledge taxonomies are being applied in customised 
search engines, and as integral part of web portals to enhance resource 
discovery. Moreover, knowledge taxonomies are also important in:

• Facilitating the sharing of common language of classifying knowledge;
• Facilitating search and knowledge retrieval especially controlled 

vocabularies in search engines, web content managers and online 
databases;

• Improving internal communication as standards are understood in 
a similar way by all,

• Enhancing intelligence gathering;
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• Thesaurus use especially by publishers whom it helps to improve 
retrieval of their publications on the web;

• Organising web portals to enhance management and retrieval of 
information;

• Networked environments for effective access to information; and
• Making knowledge manageable, accessible and retrievable.

Despite the importance of knowledge taxonomies, they present 
problems to organisations with regard to:
e Their integration into organisational technology and information 

policies;
• Cost of building them ( taxonomies);
• Their technical documentation; and
• Knowledge management and its access within the divisions of 

agencies.

(c) Knowledge Packaging

Knowledge packaging refers to it, . .°™at necessaiy for transm nowledge in the
*o mean methods, tools anj f "n mSimilarly, it can be taken 
ZAn0,'V’,10'v' and making it avaihkd? for formali sing experience and 
( rdimatoetal., 2006) Knot la c ,n tbe form of products and services 
or services, converting renting products
commercialising them S>? i *nfo usea* ' >rmats, as well as 
which is largely uncodifin4 ,pa<*a8inK P» t with intelligence,
codification (making it P know le ige D ; is followed by its
processes, creating docum IU() wbich may m< hiding developing 
Publications, etc. Once th ma^*n8 draw databases, websites 
products or services are rt7rf )<eSS °f c°dification is over, the resultant 
can be packaged. L 1 1 USed- Botl1 explicit and implicit knowledge

TIi1Packaged. Srinj^^pi^^  ̂or P^^^iucts in which knowledge can K 
a^stracts, alerts, announ U ent^ies them to include among others 
catafogues ^t c . u'rnfc'nts, PoJ,cy briefs, bibliographies, indexes, 
diaries, blogs, comme t r.Ucllures' books, bulletins, charts, databases, 
hyperlinks), models m arjeS/ annotations, journals, metadata (i.e.

- P< rnph]ets^ posters^ sjicjeS/ stancjards and practices,
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(d) Knowledge Audit

Knowledge audit is a systematic examination and evaluation of the explicit 
and tacit resources of an organisation (Hylton, 2003). Knowledge audit 
is a bit of a misnomer because since traditional audit is to check 
performance against a standard, as in financial auditing. This process 
involves a comprehensive investigation of the entire knowledge within 
the organisation. It is diagnostic in nature. Knowledge audit gives a clear 
indication ot how well organisational knowledge is being exploited in 
business activities and in alignment with the goals and mission of the 
organisation. It answers questions such as what knowledge exists and 
where it is, where and how is it created and who owns such knowledge, 
knowledge assets the organisation has and where they are.

A knowledge audit should be undertaken before an organisation 
embarks on knowledge management activities. K-Audit is people­
centered because all employees in an organisation carry useful or 
important knowledge, skills and experiences about the organisation they 
work for. I he benefits of knowledge audit include: identification of 
knowledge gaps; what knowledge is needed to support overall goals; 
individual and team activities; provision of a map of communication 
flow; and revelation of good practice; barriers and blockages.

An audit enables one to determine a strategy for developing KM 
initiatives and projects based on:

directories of expertise, intranets and portals, knowledge centres, domain 
know-how, extranets, expert systems and customer profiles. The purpose 
of packaging knowledge is to facilitate its communication, enhance its 
understandability, commercialisation and use.

Selecting appropriate information packaging format depends on a 
number of factors that include but are not limited to:
• Problem or issue being addressed;
• The decision-making process;
• The information user/stakeholder-type as well as number of users;
• The level/scale at which the activities are taking place;
• The intended effect of providing the information; and
• The medium through which information is delivered.
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of the requirements of the intended

resources/service available and

important

of stakeholders;
• ie value and potential benefits for

K"»""-dse M

A knowledge ma •
and't’^^ can be seen 'rtUn* rePr<?sentation of an organisations 

showing "a;i8aNon 'o modified .nformawn 
and r. knowIedge Stores I- S t le lmPOrtance and the relationships 
idenHfreVent re',riVention f t n°'v^ec*8e mapping encourages the re-use 
to inc knowledge soi - 'n/ormatl'on. A knowledge map helps in 
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• An assessment and prioritisation
users;

• The expectations and objectives <
• A clearly defined statement of th.

investing in KM;
• An assessment of the resources and services currently provided and 

available elsewhere; and
• The identification of gaps between

requirements
Some of the activities to consider when undertaking a knowledge 

assessment of an organisation include but are not limited to.
• Documenting the organisational units, their functions and how each 

individual unit supports other organisational entities;
Identifying the existing reporting structures as they play an 
m the sharing of knowledge in the organisation;'

• Documenting the existing technological infrastructure and software 
such as communication infrastructure local area network, wide area 
network, intranet, e-mail, website, productivity software, database­
servers, content/document management system, etc;

• Documenting mechanisms in place which facilitate knowledge 
creating, capturing and sharing;

• Documenting knowledge problems as seen bv top, middle and line 
managers. These problems may help in formulating projects; and 
Assessing the security in place and regulatory measures in place to 
protect the organisational assets dn,-—i. —< — -onnd
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Knowledge mapping helps in understanding the flow, and what 
blocks or enables the flow. To map where real knowledge resides and its 
value it is necessary to understand how it is built, maintained and used. 
Knowledge maps make corporate assets visible to all the members of 
the organisation through access to the organisational intranet. This makes 
the retrieval of reference information easy, because the location of needed 
expertise is known.

Challenges of Knowledge Management in Africa

Knowledge management is largely predicated upon the use of ICTs. 
However, Africa suffers from severe effects of digital divide. The digital 
divide as defined elsewhere in this book is the inequitable access to ICTs

Knowledge Organisation and Communication Tools

There are several tools available that can be deployed to enhance 
knowledge organisation, both in print and on the web. For example, 
OCLC libraries are using Cooperative Online Resource Cataloguing 
(CORC) software to catalogue websites, which become partof WorldCat 
Database. Likewise, the Cooperative Digital Reference Service is a 24 x 7 
worldwide information service of the Library of Congress in partnership 
with over 100 libraries. This system is used for answering digital reference 
questions (Gnoli, n.d.).

The Library of Congress Network Development and Standards 
Office have made attempts to create mappings of traditional retrieval 
systems. For example, Dublin Core's 15 elements have been mapped to 
MARC and vice versa. This mapping makes it easy to share metadata 
across many types of records. Similarly, MARC has been mapped to 
XML, in order to translate it into latest web mark up language. Customised 
search engines using taxonomies are the foundation for enterprise 
information portals used in businesses today (Library of Congress, 1998).

Increasingly, traditional cataloguing tools are being made web 
compliant to enhance use of common interface and standards when 
cataloguing. Examples of tools that have been made web compliant 
include:
• Medical Subject Headings (MeSH),
• Web Dewey,
• LC Classification web software.
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,S media is contrc 
rad i<’

such as PCs, Internet, and telephones by individuals or groups of people 
in a country or between countries. An experience worth sharing was 
the author's involvement in consultative forum aimed at promulgating 
a National ICT Policy for Botswana, which revealed that people in the 
far flung areas of the country away from urban centres prioritised on 
quality radio reception, electricity and newspapers in local languages 
rather than access to information technologies.

Africa has a rich reservoir of know ledge reflected in the forms 
traditional medical technology, communitv theatre cultural practices, 
art, goods and services, songs, dance, theatre and cultural artifacts. 
However, the management of Africa's km>wled ge resource remains poor. 
Forexample, the means to adequately acc. ss ally generated knowledge 
is lacking, and knowledge is not adequately shared despite thecommuna 
nature of the populations Because tl cess to adequate loca
knowledge, African multimedia is for example is overshadowe ■ 
Western forms of knowledge (Soltane 2 2<

Radio is an important ICT tool th t * effective y to
manage and disseminate local knowledge ially among the ru 
masses of Africa. However, most African radio stations were ,n crl 
from colonial governments and have n iergone dramatic c . 
to cater for the needs of the local commt ' ! \nrno*t
not accessible to most remote parts of >ome Xfri in countries. 
African countries large component intent ten
dominated by foreign programmes. This problem i • cxa< crba e y^ 
fact that most African countries do not et 1 ive policies ge 
promoting community radios ami by and large mass media is < |s 
by the state. Additionally, in countries where radio n‘ jar„e]y 
reasonably significant, broadcasting in indigenous language’ h 
still not the norm and there is limited local content (Jensen,

Management of African knowledge is negatively affected |e 
of English as the lingua franca of scholarship and science.
in schools, colleges and universities, the language of delivery 
English and local languages are hardly used. Similarly, the L^ncontent 
used in universities and schools has a large component of fore ig within 
which is in English language (Sahelian Languages 1999). 5iml ar Lion in 
the African continent, technology is evolving without its integ jneered 
the local cultural practices. For example, ICTs have not beenf Efficient 
for the continent's poor infrastructure such as inadequate and i
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electricity supply. Similarly, applications programmes are based on 
western models, types of problems and types of solutions and these do 
not always fit in with problems, cultural realities and sensibilities of 
Africa. Woherem (1993) observed that much of the technology in Africa 
was transplanted without provision for reengineering to suit local 
conditions.

The inefficient management of Africa's knowledge is also reflected 
in its poor manufacturing and publishing industries. This makes 
countries in the continent to rely on imports to satisfy the ICTs needs. 
Likewise, Africa faces the problem of undeveloped book infrastructure 
exacerbated by the fact that though the Internet has increasingly become 
a source of information, it is not widely available in schools, libraries or 
homes (Sopova, 2003). Moreover, Africa suffers from severe brain drain 
of high-calibre skills in search of a decent life overseas, especially in 
Australia, Britain, Canada, New Zealand and the United States. This loss 
ot specialist skills creates shortfalls of critical expertise that could be relied 
upon to develop knowledge systems for the continent. The problem of 
illiteracy hampers effective management of knowledge.

The African states have also largely ignored putting in place sound 
policies that could enhance the generation and use of knowledge that is 
generated locally. Sopova (2003) points out that in a number of African 
countries, no cultural policies have been formulated and specific cultural 
characteristics are not sufficiently taken into account when developing 
national strategies. Consequently, traditional ways of life, knowledge and 
know-how is disappearing with the onslaught of foreign cultural models. 
Afi ica's local content, especially the indigenous knowledge has for a long 
lime been exploited by the developed world more so in the area of 
environment and biodiversity at the expense of local people. Often such 
content found its way in Western databases, museums, networks, etc, 
which most people in Africa have no easy access to because of 
technological constraints.

Now than ever before, locally generated knowledge in Africa is 
increasingly being managed through e-government. The design and 
implementation of e-government is predicated upon efficient knowledge 
management systems that acquire, create, disseminate, integrate, 
maintain and exploit knowledge in an organisation for the benefit of 
employees and clients. Wimmer (2002) points out that e-govemment, 
through informatisation, supports current human-executed information
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—tO
This has

processes such as decision making, communication and decision 
implementation. Moreover, e-government provides an environment 
where knowledge is created, shared, learnt, enhanced, organised am 
utilised for the benefit of the organisation and its customers. Governance 
work involves information and knowledge products especially wit 
respect to policies, management, regulation and monitoring of society 
market and the environment. The advent of e-government has ma e 
themanagement of knowledge an important preoccupation in the pu ic 
sector for the purpose of achieving transparency and accountabi i} i 
the management of national resources. E-governments generally gener c 
content of immediate local relevance and preserve national histon 
heritage and traditional knowledge

The ability to read among the p >pul tion is a basic prerequisite^ . 
any social progress and in its absence the society experiences 
self-determination, limited communication and limited comn1 
participation whether in politics, civil or i pment activities. E U(-1’1
is also an indispensable asset in am. eft Tt to attain ideals *’ 1 
freedom and social justice (Delors, 1996) However, in ..
and research remain poor in companion to western standarc s' 1 ..
need for access to information resources to support al! levelso l‘irnin.- 
activities in schools, universities or research centres Even basic  
skills such as literacy, oral expression, numer n 1 problenJ99-. jn 
require information resources to be actualize i '. ’ - I 1 ’■ , ent 
Africa, universities have a bigger role to plav as engines of dcVt ? 
because they are often among the few institutio training-
skills, logistics, organisation and network to undert ke quality 
They are also the only singularly endowed institution> with the^< 
to conduct advanced research to support the community am a ■ (
issues of national interest such as health and education. I ,o^eV^iCient 
African universities lack resources such as reading materials, ' 
internet access, well equipped laboratories, etc.

,-»r vices arc
For most countries of Africa, library and information mation 

presently inefficient and largely ill-managed to service the in al jn 
needs of the people. By and large, libraries have remained P^'Lnberg, 
the educational, scientific, social and political life of the people < sjtuation 
1994; 1997). This is exacerbated by the fact that the economic $ .
in Africa is such that many libraries have not had the rt_ ,
purchase any books for the past two decades (UNESCO, 199N- -
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Conclusion

Increasingly, organisations and individuals are all faced with the need to 
constantly re-invent themselves to adapt to their environments. The 
growing interest of knowledge management in both private and public 
sector organisations is motivated by the increased competition between 
organisations (private vs. private, government vs. private, etc), and the 
development and use of ICT, for enhanced profitability and productivity,

had very negative and damaging effect on training and research capacities 
and has also seriously limited the possibilities for good policy analysis 
and planning. A study, by Rosenberg (1997) observed that since mid 
1980s, the relative value of local university libraries in Africa has declined 
to a near total collapse. This decline is characterised by low number of 
monographs per student, poor journal subscription and limited access 
to electronic information. This situation has led to the marginalisation of 
libraries from the teaching, learning and research process in the university.

Other challenges that affect effective knowledge management in 
Africa include: intellectual challenge to manage tacit knowledge; cultural 
challenge to develop an environment of sharing and creating knowledge; 
managing central knowledge repositories for the parent organisation; 
lack of well-equipped education environment for technological know­
how to work effectively, inadequate networks to collaborate effectively 
between librarians and IT experts; lack of mechanism for knowledge 
editing, refining and re-packaging in ways to make it accessible cost 
effectively and timeously; problems of digitising library resources for 
easy access; problems of managing of knowledge as an asset; problems 
of updating available knowledge regularly, etc.

Africa has potentially lost ground in the area of managing its 
knowledge resources by paying attention to skills development in the 
area of knowledge creation, organisation and mechanisms of retrieval. 
Increasingly, various infrastructure in the forms of Internet connectivity, 
e-government and digital libraries are increasingly being implemented. 
These can be harnessed for knowledge management. Governments must 
continuously be lobbied to put in place enabling cultural policies that 
address knowledge management issues and avail adequate resources for 
the same. In the absence of effective management of its knowledge 
resources, Africa is unlikely to bridge the digital divide in order to catch 
up with the developed world.
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efficiency and timeliness in service delivery. Ever than before, those 
participating in knowledge industries or performing knowledge-related 
wor are required to leverage the accumulated knowledge and wisdom 
° their organisations, in order to enhance competitive advantage. Without 
harnessing organisational data, information and intellectual capital in 

e information age, organisations will find it difficult to take advantage 
Af ‘^riy1 3 resources tocompete and survive in the global environment, 

"st hajn?ny °ther continent in the world faces major challenges that 
must be addressed by government, academia, civil society, business and 
industry and other stakeholders, in order to bring order and sanity in 
the management of information and knowledge resources.
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Introduction

Indigenous knowledge has long been misinterpreted or frowned upon 
in Africa. It is only recently that it has begun to gain attention. 
Highlighting the importance of indigenous knowledge, this chapter 
defines indigenous knowledge (IK) and indigenous knowledge system 
(IKS), explores the types of IK, benefits of IK, current initiativesuf 
development agencies to enhance the creation, documentation and 
dissemination of IK. The chapter also discusses intellectual pre>perty issues 
related to IK, concludes with a review of major challenges of IKS.

Definitions of IK and IKS
IK has been defined in various way s: cultural knowledge, environmental 
knowledge, communitv knowledge, local knowledge, traditional 
knowledge, farmer's or pastoralist's knowledge, folk knowledge, 
traditional wisdom, traditional science, people's knowledge and also as a 
sub-set of traditional knowledge. According to UNESCO, MOST and 
Nuffic-CIRAN (2001-2002), IK is "the local knowledge that is uniqueto 
a given culture or society. It is the basis for local-level decision-making 
agnculture, health care, food preparation, education, natural rLS(lU^„ 
management, and a host of other activities in rural community 
According to (Flavier et al., 1995), indigenous knowledge is (•••) 
information base for a society, which facilitates communication 

<• ecision-making. Indigenous information systems are dynamic, an n 
continually influenced by internal creativity and experimentation 
as by contact with external systems. Grenier (1998) defines IK a d 

t,a Jtiona*' *ocal knowledge existing within and <- e\ 
around specific conditions of women and men indigenous to a part!

r

Chapter 13
Systems in~Afrig
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”b«" devel,7ed °auuni,he J0™”' edura,ion’'systemniKh!s 
embedded in cu tire anc is unique o a given location or society" IK is 
a„ important part of the hves of the poor. It is the basis for decision’ 

, kinl, of communities in food security, human and animal health 
education and natural resource management".

IK is knowledge, which is culture specific, dynamic, constantly 
evolving and instigating from age-old beliefs, traditions, experiences and 
observations, indigenous to a specific area, non-formal, orally transmitted 
and usually not documented, adaptive, and basis of survival in decision 
making for many people. Some of the examples of IK are: horn (short 
horn & long horn), imbati (stinging nettle- wild vegetables used by 
members of the Ezigeni community), lutiilelo,shisiliba, drum, fire/smoke, 
whistling for communication and information; wailing for medicine; 
miikviiibi’iv for fermenting and preserving porridge (in Western Kenya), 
Nuktili (bullfight in Africa in the Western part of Kenya. This comes with 
Luhya Chants), omiistila (a tree and also medicine) umreinebe, Shilili or 
LilniigH for entertainment, narratives around bonfire in the evening for 
education (from the Luhyia community of Kenya).

Indigenous knowledge systems (IKS) are "the complex set of 
knowledge and technologies existing and developed around specific 
conditions of populations and communities indigenous to a particular 
geographic area" (National Research Foundation, n.d.). IKS are also 
defined .is "specific systems of knowledge and practice, developed and 
accumulated over generations within a particular cultural group and 
region, and as such are unique to that group and region" (USNC/UHPS, 
2001). From the above definitions the main attributes of IKS are, (i) 
indigenous knowledge, (ii) technology, (iii) a particular cultural group 
practising and developing IK, and (iv) generations long experience. In 
the simplest form, IKS can be defined as knowledge systems, that are 
composed of informal knowledge and technologies and which are 
Practised, accumulated and evolved over generations within a specific 
rcgion to epitomise the locality with that specific knowledge. IKS are 
the representation of the relations between indigenous peoples and their 
surroundings.

The sources of indigenous know ledge systems are; indigenous people, 
‘Enology, community environment, community gate keepe ,
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databases, 
maps 
wl

wfOg^77g^221^-£PGe MANAGEM^TIN_th^

r

websites and Fe0Ple wh° manag0 and codify IK IR

Kstre’especially Important for the poor, as they ore depended™*, 
oftheir day Io day needs in terms of food secunty, health, edu '« 

and natural resource management Some of the examples „( Iks ’"' 
traditional indigenous knowledge systems for e„viro„m*. 
management; Kgotla, health systems and ecological systems. ntal

Thus IK refers to the content part of indigenous knowledge 
IKS mean the whole infrastructure required to collect, generate archi^ 
maintain and disseminate indigenous knowledge including human' 
technology, information, financial and physical resources.

IKS and Global Interest

Due to the highly acknowledged fact that knowledge is indispensable 
for social, economical, and techi ievelopment, the imp
of IK in sustainable development is beinj ;nised. Sin 
community around the world has - t of indigenous knowk 
IK has won global attention. Although the Western knowledge systa 
still dominates the world, today even the scientists and professionals are 
acknowledging that the concept of sustainable development can never 
be fully appreciated without integrating IK in the development process 
The main reasons of IKS attracting global inter- >t arc
• anthropologists abiding interest in people's kno systems
• complimentary relationship between IK and biodiversity
• participatory role of IK in decision making for sustainable 

development
• growing recognition of the importance of IK in peoples' daily h-

• growing awareness of the need to empower the poor in C<>mm'' 
with locally available knowledge
Increasing realisation of the IKS' commercial value of IK 

IK often provides cost-effective solutions to the problems 
local and rural communities.

are sh°W,nd^ 
the attention of d ? pe°pIes knowledge systems, which m turn 

hon of development policymakers and practitioners.
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'""'c««l''"»''"'»r'' ® md biodmrsilp |n
bal commitment towards ho conservation ot bi„diversity is™ * 

expressed in vanmrs forums. The Conventton on Biological Diversity"' 
1992 recognised indigenous knowledge and biodiversity7 
complementary to each other and essential to human development The 
convention raised concerns over the crisis in the conservation of 
biodiversity and the uncertain status of the indigenous knowledge 
Several prominent scientists were quoted noting the accelerating rates 
of loss of floral and faunal species and negative impacts of this loss of 
germplasm on humankind. The convention emphasised the preservation 
of traditional indigenous knowledge for the importance of the 
preservation of biodiversity and its sustainable use (Warren, 1992).

December 1993 was proclaimed "the year of the World's Indigenous 
People" to strengthen international cooperation for solving the problems 
of indigenous people (United Nations General Assembly, 1993a). At its 
forty-eighth session, in 1993, United Nations General Assembly had 
proclaimed the period 1995-2004 as the "International Decade of the 
World's Indigenous People" under resolution 48/163 (United Nations 
General Assembly, 1993b). In 2004, an international conference entitled 
indigenous knowledge and bioprospecting" areas was held at Macquarie 

University, Sydney Australia marking the end of the International Decade, 
which locused on three key Indigenous Knowledge and Bioprospecting: 
i- respond to indigenous needs, ii. value indigenous knowledge, and, iii. 
1‘nhance bio-cultural diversity (Indigenous Knowledge and 
’*(,PIospecting, 2004). Indigenous people have close relationship with 

"plural resources for their subsistence and spiritual needs, hence, they 
I a central role in the earth's natural resources and biodiversity.

'‘nrticipatory role of IK: Today, international and national
1 oprnent agencies have recognised the value of participatory 

knoJa" |1CS tO dec's><>n-making for sustainable development. In 
Prohl edse Provid<-‘S the basis for grassroots decision-makmS.
Kr™S(i9^denlified and SOlVed "’C i"di80nOUS



INFORMATION AND KNOWLEDGE MANAGEMENT IN THE DIGITALAGE304

—-ceutical 
,rnmunities

Empowei ing the poor: Increasingly, the need to empower the poor 
in communities is being recognised. The rural poor are indigenous 
peoples, who represent one-third of the 900 million extremely pix>r rural 
people in the world. Established in 1977, the International Fund tor 
Agricultural Development (IFAD) is fully dedicated to eradicate rural 
poverty in developing countries (IFAD, 2003). Many indigenous peoples 
do not have the legal right to live on the lands thev depend on for survival 
or to use the resources they have managed for a long time. Increasingly, 
these valuable resources are exploited by outsiders, w ith tew benefits to 
the indigenous people. This way they are displaced from their traditional 
lands. IFAD is working towards it and tackles poverty as an advocate for 
rural poor people. The poor need to take advantage of development 
opportunities. The Management of Social Transformations Programme 
(MOST) database of best practices on indigenous knowledge also working 
on poverty alleviation and improved quality of life of poor people by 
providing creative, successful and sustainable solutions to social 

problems.
C<’///mcii ini value of IK: Because of its wide range of commercial 

and scientific uses, Ik is now being progressively more highly esteemed 
by the global community. According to the recommendation of the 
UNESCO-ICSU World Conference on Science held m Budapest 
Hungary in June-July 1999 Ik deserves a respect along scientific 
knowledge. In 2004, the ( entre for In iigenous Knowledge and 
Biodiversity organised an international e on indigenous
knowledgeand bioprospecting in Macquarie Lnii iydney Australia 
and noted that approximately 25 ■ the world's pharmaceutical
products are based on the knowledge of the indigenous communitii 

(Macquarie University, 2005)
IK provides cost-effective solution: Due to growing recognition of the 

importance of IK to make peoples' living United Nations I )evclopment 
Programme (UNDP), United Nations Environment Programme (UNH’), 
Food and Agriculture Organisation (FAO) and International Fund for 
Agricultural Development (IFAD) are interested in indigenous 
knowledge. They began to appreciate its practical relevance as means to 
earn living among the majority of indigenous communities, who have 
generated and managed their natural resources to survive through 
generations. Today a growing number of African governmentsand 
international development agencies are recognising that indigenous
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Benefits of IK

Thus, IK has several benefits, the major benefits can be summarised as 
below:
° Using IK in research gives such research legitimacy and credibility 

from researchers and builds local capacity and empowerment;

knowledge and systems provide the foundation for cost-effective and 
sustainable approaches to development.

Food and Agriculture Organisation (FAO) has developed a "Strategic 
Extension Campaign" (SEC) methodology, which has been introduced 
in Africa, the Near East Asia and Latin America. This programme has a 
system approach starting with a farmer's Knowledge, Attitude and 
Practice (KAP) survey. It encourages all the beneficiaries, for example 
small farmers to participate in strategic planning, systematic management 
and field implementation of agricultural extension and training 
programmes. SEC's extension strategies are based on the identification 
of a participatory problem due to inappropriate practice of a 
recommended agricultural technology. The SEC technology transfer 
and application is needs-based, demand-driven, and has a problem­
solving approach. SEC employs a cost-effective multi-media approach, 
whereby cost-effective combination of mass, personal and group 
communication channels and the materials are used, which reduces the 
extension cost and effort and increases its effectiveness (Adhikarya, 1996). 
Management of Social Transformations Programme (MOST) has 
established a database of best practices with indigenous knowledge, 
which contains several best practices and examples of successful projects 
that demonstrate how indigenous knowledge is used to develop cost- 
effective and sustainable survival strategies (MOST Clearing House Best 
Practices, 1994-2003).

According to the Institute of Science in Society (ISIS), "The price to 
Africans lor a month's supply of pills made from the Sutherlandia bush 
is £2.50, and the powder form of the dried leaves, which is thought to be 
more effective because of its bitter taste, costs less than 60p for two 
month's supply" (ISIS, 2004). By working with IK people, many cost- 
effective solutions can be found for many problems. All the traditional 
medicines are affordable by the majority of people in comparison to 
highly paid medical practitioners.
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Indigenous people can provide valuable input in the local 
environment for the efficient use and management of local 
resources;

IK is readily available at little or no cost;
Through IK, African cultures are getting known better to the global 
society;

In the endeavour to manage IK some of the lost African traditions 
and information are being discovered;

IK is vital for ecologically sensitive socio-economic activities;
IK can contribute to sustainable local and national development;
IK contributes to economic development; this is evidenced by the 
explosion of herbal products onto the global market.

Types of IK

Knowledge can be interpreted in many ways depending on the context, 
in which it is used. A common definition . >f knowledge, is the awareness 
and understanding of facts, truths or information gained in the form of 
experience or learning. "There are two kinds of knowledge. One is explicit 
knowledge, which can be expressed in words and numbers and shared 
in the form of data, scientific formulae, product specifications, manuals, 
universal principles, and so forth. Tacit, on the other hand is something 
not easily visible and expressible"! h.dvinsson and Mai >ne, 1997). In short, 
knowledge can be categorised into two: tacit and explicit.

Tacit knowledge originated from Michael Polanyi's book I he Tacit 
Dimension, he believed that "we can know more than we can tell" and 
defined knowledge as "non-verbalisable, intuitive, and unarticulated' 
(Polanyi, 1966). So, tacit knowledge refers to the knowledge, which is 
hard to put into words, expressed through action based skills and not 
rules based. Explicit knowledge on the other hand, can be "expressed in 
formal and systematic language and can be shared in the form of data, 
scientific formulae, specifications, manuals, and so forth" (Nonaka and 
Takeuchi, 1995). So, explicit knowledge refers to knowledge, which is 
formally and systematically expressible, easily communicable, and can 
be rule-based or object-based.

IK is predominantly tacit knowledge, which is passed from 
generation to generation, usually exchanged through personal
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1.
2.

Major Areas of Application of IKS

Major areas of application of IK by indigenous communities are: 
agriculture, ecosystems, medicine, conflict resolution, and traditional 
attire.

Ecosystem

Indigenous people have knowledge of the ecosystems where they live 
and know how to use natural resources sustain ably. They use their IK 
lor natural health, sustainable agriculture, and sustainable resource 
management (Gough, n.d). In some African regions, knowledge of the 
local ecosystem is used as means for survival. The ecosystem of many 
indigenous African societies reflect in the following traditional 
management practices including individual and community wisdom and 
skills (Lalonde, n.d.).

Indigenous soil taxonomies
Indigenous knowledge of potential uses of local plants and forest 
products, and animal behaviour, and acquired hunting skills.

communication (story telling is the most common way of transmitting 
IK), cultural rituals and demonstration. It is described as tacit knowledge, 
as it is stored in peoples' memories and activities and it is expressed in 
the form of stones, and other cultural songs, folklore, proverbs, dances 
myths, cultural values, beliefs, rituals, community laws, local language 
and taxonomy, agricultural practices, equipment, materials, plant species, 
and animal breeds, which is shared and communicated orally (Charyulu, 
n.d.). IK becomes explicit only, when it is translated or documented in 
any format.

Agriculture
IK facilitates agriculture, horticulture and forestry. Indigenous knowledge 
can determine favourable times and how to prepare, plant and harvest 
gardens and farms, ways to propagate plants, seed storage and processing, 
and crop planting. They can also suggest techniques of pest management 
and plant protection. For example, the fact that burnt cow dung and 
MboiKmono seeds can be used for preserving legumes, and that manure 
can be used as fertiliser with long residue content.
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3.

4.

5.

Local knowledge of important tree species for agroforestry, firewood, 
integrated pest management, the control of soil erosion and soil 
fertility, and fodder management.
Indigenous agronomic practices such as terracing, contour bunding, 
fallowing, organic fertiliser application, crop-rotation and multi­
cropping.
Indigenous soil and water conservation and anti-desertification 
practices.

Medicine

According to the World Health Organisation (WHO, 2002-2005), 
traditional medicine (TM) serves the health needs of almost SO"., of people 
in developing countries, as other medical facilities are expensive and 
beyond affordability for the common person. To maintain natural health, 
IK provides traditional medicines and medical practices. Among the most 
popular African Traditional medical practices are: hydrotherapy, heat 
therapy, spinal manipulation, quarantine, bone-setting and surgery. 
Others include: niunriibaiiii (the name of a tree found in East Afric 
in many parts of Africa known to cure about iiriibiiini (40) different 
ailments); Uinusikhit for malaria treatment, akx • '.era for applying on bites; 
W’oA7/o for massaging swollen limbs./.n i tir-.t id to stop bleeding: 
Shifuti/ lusioln (is a type of wood tree t ommonl-. : cm I in Western Kenya. 
It is a hard wood that is used as tire wo ■ ! timl etc), iiiihilmidahcii 
niusiitsit/sliiklmiiin for ear/nose/mouth; /.. in 1 /><«/<< (types ot 
vegetable are commonly found in Western Kenya) l.isnt n. Tsianka mid 
Indelenia as rich sources of calcium are comm inly found among the 
Luhyia of Western Kenya; Shikluvne (tail) tor marriage faithfulness 
medicine.

In South Africa, the San community has identified th.it I Inulin Cmtiis 
helps them to keep away hunger and thirst when going on long hunting 
trips, that Hoodia sap can be used to treat eye infections, that the brew 
of boiled Hoodia pieces can be used to treat severe stomach pain, and 
that extracts from the Hoodia plant can be used to reduce caloric intake. 
In 2003, there was a benefit-sharing agreement between the Council for 
Scientific and Industrial Research (CSIR) and the South African San 
Council that will benefit the custodians of traditional knowledge relating 
to the Hoodia plant. Consequently, the San community shares a total of
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Conflict Resolution

14% benefit from two different funds; the CSIR pays the San 8% of all 
the payments it receives from its licensees and UK-based Phytopharm 
pic pays 6% of all royalties that the CSIR receives once the drug is 
commercially available. So, Hoodia Cactus is generating money for the 
country (CSIR, 2003).

Also, in South Africa, a sangoma or an inyanga refers to a person 
who practises traditional (herbal) medicine or has supernatural healing 
powers among Southern African communities. The herbal medicine that 
Sangomas produce is referred to as muthi. Sangomas are believed to 
perform healing, embedded in the beliefs of diverse cultures in Southern 
Africa, that ancestors in the after life guide and protect the living (Isilow, 
2007). They perform a holistic and symbolic form of healing, embedded 
in the beliefs of their culture that ancestors guide and protect the living.

Sangomas play various roles in the community: divination, healing, 
directing rituals, finding lost cattle, protecting warriors, counteracting 
witches, and narrating the history, cosmology and myths of their tradition. 
I hey are believed to be connected to ancestral spirits and hence, directly 
linked with the universe and open to all channels of communication. As 
healers they use a variety of roots, bark, herbs, flowers, and a wide range 
of plant and animal products in making medicine known as muti. The 
Sangomas have always been a crucial part of tribal life. They are highly 
respected, especially if illness is thought to be caused by witchcraft, 
pollution, or by the ancestors themselves. Sangomas perform their rituals 
in <i sacred healing hut or Niiiinibd. They are guided by the ancestors in 
three ways: possession by an ancestor or channelling; throwing bones; 
and interpreting dreams (Wikipedia, the free encyclopaedia, 2006).

Traditional conflict resolution mechanisms in Africa are generally closely 
bound with socio-political and economic realities of the lifestyles of the 
communities. These mechanisms are rooted in the culture and history 
of the African people, and are in one way or another unique to each 
community. The customary courts rely on goodwill of the society to 
adhere to its ruling (Edossa et al., 2005). For instance, indigenous system 
of conflict resolution in Oromia, Ethiopia known as "Gadaa system" is 
well-cited among indigenous knowledge systems. In the drylands of 
Ethiopia, where intra- and inter-ethnic conflicts are common over the



310 INFORMATION AND KNOWLEDGE MANAGEMENT IN THE DIGITAL AGE

Traditional Attire

Global Initiatives on IK

The Centre for International Research and Adv isorv Netw<>rks (C IRAN) 
was a focal point of the global network of indigenous knowledge centres 
until 2004. It was responsible for maintaining the web, produced the 
Indigenous Knowledge and Development Monitor (IKDM) to serve 
everyone around the world thrice a year and provided an overview of 
various IK activities and its use for sustainable development. In co­
operation with UNESCO's Management of Social Transformations 
(MOST) Programme, C1RAN also established a database in 1999 of "best

Traditional attire plays an important role in tin identification of a 
particular culture, tribe and country ai, 1 ? •nous culture In
Nigerian presidential politics, khaki w 1 • rule, while igi ..?.:
denotes civilian rule. In the quest of .in u; . nising nationalist 
identity Luanda people rejected the t- le ■ -f .. • •di.ite colonisers,
the Portuguese. Instead, they combine!.! ■■ African dress
practices as a hallmark of their chosen n ■ . identity, one that
was removed both from the traditions of tin .: . • imperialism
of their colonisers (Kimani, 2004).

use of natural resources, Gadna system of conflict resolution is well 
respected by the Oromo society in the country. If this indigenous 
knowledge can be harnessed, it can be used to achieve sustainable peace 
among communities and hence, development.

In Nigeria the use of the kolanut (Coin ncciuniiiata) and the fresh 
palm frond (called locally omu) was key instruments of peace negotiation 
and conflict resolution in Igbo society. Once one communitv gives these 
to another, the receiving community is under an obligation to accept 
them and also return a similar gift. In a war situation the kolanuts are 
shared among the elders while the palm frond w ill be conspicuously 
displayed at the boundary of the warring communities. I he elderly men 
of Ntighauzor Amairi (NA) presented the traditional gift of kolanuts 
and one fresh palm frond to Abala, and Abala promptly sent their own. 
gift to NA. On the same day, the fi >nds were put on display
and all arms were laid down and their commi nal conflicts resolved 
(Chimaraoke, 2002).
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practices on indigenous knowledge", containing examples and cases 
illustrating the good use of IK in developing cost-effective and sustainable 
strategies for poverty alleviation and income generation (MOST Clearing 
House Best Practices, 1994-2003).

Local and Indigenous Knowledge Systems in a Global Society 
(LINKS) was launched in 2002 to bring together all the programme 
sectors of UNESCO. It is a collaborative effort on local and indigenous 
knowledge. LINKS' main goals are granting local communities power 
over cultural and social change, renewing traditional knowledge 
transmission within local communities by reinforcing relationships 
between older and younger generations, and ascertaining the laws that 
govern IK access and control (Kabudi, n.d.).

International institute for Sustainable Development (USD) instigated 
a project entitled, "Indigenous Knowledge and Innovation (Global) and 
Generating Incentives for Natural Resource Management". This project 
aimed to integrate natural resources in sustainable development, to 
generate monetary and non-monetary incentives and to create a 
knowledge network among innovators, scholars, policy makers and other 
interested parlies who may add value to local innovations. The lead 
organisation in the project is the Society for Research and Initiatives for 
Sustainable Technologies & Institutions (SRISTI) (USD, 2006).

In 2005, indigenous communities from 44 countries gathered at the 
Community Commons, held at Fordham University in New York City, 
and made a proclamation, "We are calling upon the United Nations, its 
member stales, multilateral organisations and other stakeholders to adopt 
the principle ol the implementation of all MDGs and to empower local 
and indigenous communities to take control of their own development 
processes to ensure sustainability". This was followed by five 
recommendations to fulfil this vow (Community Declaration, 2005).

Many global initiatives on IK have been initiated, some of which 
are:
• World Bank is supporting over two dozen projects on IK.
• Ethiopia Women's Development Initiatives Project (WDIP) is an 

income generated project to support Self Employed Women's 
Association (SEWA) in India (SEWA, n.d.).

» Ethiopia Information Communications Technology for 
Development (ICTAD) plans to have IK-related activities in the
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health and agricultural sectors and to assist the government of 
Ethiopia to develop standards for computer based scripts for some 
major Ethiopian languages, thereby facilitating the dissemination 
and sharing of local knowledge (Adam, 1999).

The Guinea Multi-Country AIDS Program (MAP). This project 
seeks to organise and train traditional healers on H1V/A1DS 
practices. The IK programme sponsored a consultant to help 
integrate IK into the MAP (The World Bank Group, 2007).

The Malawi Social Action Fund (MASAF) is to empower indigenous 
communities and support education and communication by 
building on traditional means of communication (Chibwana and 
Mohan, 2001).

Northern Uganda Social Action Fund (NLSAF) aims to utilise the 
skills and knowledge of communitie-, elders or traditional leaders 
to prevent or manage conflict, to reconcile during post-conflicts 
and heal disrupted societies and plans to preiduce a resource kit to 
guide development workers on how to integrate IK into Nl SAI 
(NUSAF, 2002).

Agricultural Research and Training Project (ARTP) of the World 
Bank in Ethiopia focuses on farmer's need and priorities. It aims 
to: expand the network of research centres to cover the poorest 
marginal agro-ecological zones; impro ultural research and 
its response to the needs and priorities of >m illholder tanners by 
establishing and strengthening researd tn fanner linkages
and support establishment of an agricultural re ■■ >r< h fund (IFAD, 
2007).

Multi-Sectoral AIDS Project in Burundi, encourages access to and 
use of appropriate IK practices that have been shown to work in 
the fight against HIV/AIDS. This will expand the capacity of 
extended families and local communities to cope with HIV/AIDS 
and thus support people infected with 11IV/A1DS (Gilmore, 2004). 

The Conservation and Sustainable Use of Medicinal Plants Project 
in Ethiopia, was initiated to support the conservation, management 
and sustainable utilisation of medicinal plants for human and 
livestock healthcare. Ethno-medical surveys would explore the 
utilisation of medicinal plants and traditional healthcare practices 
for the prevention of HIV/AIDS and the mitigation of the adverse
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impact of the disease (Ethiopia - Conservation and Sustainable Use 
of Medicinal Plants Project, 2001).

African Initiatives on IK

A number of African initiatives are in place on IK, some of which are 
as below:
• The North West University in South Africa established IKS learning, 

research and community programmes in 2001 at both 
undergraduate and postgraduate levels in the Faculty of Human 
and Social Sciences. The rationale of these programmes is to develop 
students' abilities to work both critically and cooperatively in the 
promotion of IK and to sensitise them to the realities of IKS. The 
teaching curriculum and research activities are based on a multi­
disciplinary, historical and comparative approach. One other main 
objective of the programmes is to instil competencies among 
graduates and postgraduates to establish IK networks within and 
outside South Africa (Indigenous Learning Company, 2007). 
Furthermore, the South African National Research Foundation 
(NRF) is sponsoring 253 IKS projects at a cost of R30 million (NRF, 
n.d.).

• The National Research Foundation (NRF) of South Africa publishes 
an IKS Newsletter to: develop theoretical and methodological 
paradigms to understand IKS, shed light on the role of IK in nation­
building, and develop research capacity in IK in South Africa (NRF, 
n.d.).

• I he Indigenous Peoples of Africa Coordinating Committee 
(IPAC ’C), is a network of indigenous peoples' organisations in Africa, 
which is also promoting recognition for indigenous peoples in Africa; 
strengthening leadership and organisational capacity of indigenous 
civil society in Africa; promoting tolerance and understanding of 
the cultural, spiritual and language diversity of Africa; and 
supporting sustainable economic development based on indigenous 
knowledge (IPACC,2007).

• Botswana is working on a project to explore how indigenous 
knowledge and Western scientific ideas can be used to control the 
AIDS epidemic in the country (Nakaar, 2005).
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ii.

V.

tales and commentaries.

iii.
iv.

are:

build or enhance public understanding of the nature and 
contributions of indigenous knowledge and technologies;
promote linkages between formal research and development 
institutions and holders of indigenous knowledge and 
technologies;
increase intra-African sharing and application of indigenous 
knowledge and technologies to solve specific problems; and 
improve the continent's capacity to protect indigenous 
knowledge and technologies from piracy and related 
misappropriation.
AMCOST is currently, pursuing two major projects: 
development of an African d it ilonl. on indigenous 
knowledge and technologies and -iii-»?ii. ’ the integration 
of indigenous knowledge and pra< 'ices in education 
curriculum. A lot ot projects and initiatives are in place to 
utilise IKS to their optimum potential in order to achieve 
sustainability of Africa (AMCOSI, 2iN6)

The African Ministerial Council on Science and Technology 
(AMCOST) was established in November 2003. It is a free network 
to promote collaboration in science and technology in Africa. It 
also helps to consolidate science and technology programmes of 
the African Union (AU) Commission and the New Partnership for 
Africa's Development (NEPAD). (AMCOST, 2006). Its overall 
objective is to strengthen Africa's capacity to harness and apply, as 
well as protect indigenous knowledge and technologies. The other 
objectives 

i.

Management of Indigenous Knowledge

Oral tradition is the most important information gathering and sharing 
method in IK. This way transmitted information inherited from past 
generations may be shared in both structured and unstructured contexts. 
Oral tradition is categorised into five kinds: formulae embedded in 
slogans, ceremonial or spiritually derived language, poetry, leadership 
lists of reigning monarchs, narratives or tales and commentaries.
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I’rolcclion

IK provides useful ideas, guiding principles, procedures and practices 
for social, economic and environmental development. Indigenous people 
have a historical relationship with their lands, natural resources and 
environment and they represent a significant number of the world 
population, hence they can make a tremendous contribution to African 
sustainable development. "The main problem with IK protection is that 
IK are characterised by the fact that they are not binding" (Sahai, 2002). 
For this reason it is crucial to safeguard IK. In some cases IK has been 
used without contacting the source of origin, for example, the use of 
traditional medicines as basis of pharmaceutical medicine and herbal 
remedies. Because of growing recognition of the commercial and scientific 
value of IK, it is vital to protect IK from its misuse and to keep it alive. 
For that international actions are required.

Preservation

Preservation of IK is critical for maintaining the identification of the 
specific culture, for economic development, for preserving artistic and 
cultural works, and for achieving political goals of self identification and 
self-reliance of indigenous communities, and for helping them to 
appreciate their history. IK can be preserved by:
• Recording IK into audios, videos and other modern ICT media 

formats;
• Making the communities aware of the value of IK through story 

telling, dances, plays etc.
• Assisting communities in documenting their local practices;
• Making IK available to the whole community;
• By protecting intellectual property rights so that IK is not misused 

and provides benefits to its originators.
According to (Gough, n.d.), perhaps, the best way to preserve 

indigenous knowledge would be the integration of indigenous knowledge 
into formal education. This would reactivate inter-generational learning, 
this way local people would participate in curriculum development and 
would enable schools to act as agencies for transferring the culture of 
the society from one generation to the next.
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Dociiiiieiitntioii

Documentation of IK is crucial. Through documentation one can explore 
whether solutions for a given problem can apply to a different country 
or time. Documentation makes it easy to share, and is one way to preserve 
IK. Established in the year 2000, the Center for Indigenous Knowledge 
Systems (CEFIKS), Inc. is dedicated to the research, monitoring, 
documentation, and coordination of indigenous knowledge systems in 
Ghana. The primary focus of CEFIKS is to:
• record, preserve and disseminate information about indigenous 

knowledge systems.
• serve as a clearinghouse of indigenous knowledge systems from 

various communities within and without Ghana.
• support and advocate the use of indigenous knowledge systems in 

the socio-economic development process in Ghana and the region 
of West Africa (CEFIKS, n.d.).

The MOST Clearing House has started documenting "Best Practices 
on Indigenous Knowledge". Best Practices, in the MOS I I iatabasc, are 
model projects or policies, that are aimed at improving the quality of life 
of individuals or groups who are suffering from poverty or social 
exclusion. The goal of this database is to present and promote creative, 
successful and sustainable solutions to social problems arising from 
poverty and social exclusion in order t, > buih I a : -re : ?• 1 " 'tween empirical 
solutions, research and policy. Established in 2000, based in Accra, Ghana, 
the Centre for indigenous Knowledge Sv sterns (( I d IKS) is exclusively 
dedicated to research, monitoring, documentation, and coordination of 
indigenous knowledge systems in Ghana (USD, 2000).

The Tanzania Development Gateway maintains the indigenous 
knowledge database for Tanzania. The purpose of this database is to 
enhance sharing and dissemination of IK information, experiences and 
practices in Tanzania (Tanzania Development Gateway, 2007).

There are various databases at different institutions on IKS.

■ CS1R: Database on Indigenous Technologies
■ MRC: Work with traditional healers; TRAMED
■ SANBI: Database on medicinal plants
■ ARC: Database on various indigenous plants

1 NRF: Database on research in IKS
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Restoration

Dissemination of IK

It is vita! to restore indigenous knowledge. To fulfil this purpose, 
Indigenous Peoples' Restoration Network (IPRN) and African Resource 
Centre for Indigenous Knowledge (ARCIK) are solely dedicated to this 
activity. Indigenous Peoples' Restoration Network (IPRN), the primary 
goals of the IPRN are:
" to develop and use the tools of ecological restoration to enhance 

the survival of indigenous peoples and their cultures, and

• to incorporate the TEK of indigenous tribes and native communities 
into newly' emerging models of sustainable agro-ecosystem 
management (IPRN, 2000) .

African Resource Centre for Indigenous Knowledge (ARCIK) is 
dedicated to multidisciplinary research and documentation activities in 
Africa's indigenous knowledge (IK) systems and it has been 
institutionalised and passed through many generations up to the present 
(Ojoo, n.d.).

Ihe Centre lor International Research and Advisory Networks 
(CIRAN) is producing Indigenous Knowledge and Development Monitor 
with the cooperation of the indigenous knowledge resource centres. It 
publishes thrice a year and exchanges information on IK and sustainable 
development.

Tertiary Institutions: Recordings and other databases have been 
made by' many South African universities (University of KwaZulu- 
Natal; University' of Johannesburg; Databases on Provincial Audits 
at North West University' - Mafikeng Campus, University etc.).

Unless IK is properly documented, analysed and disseminated, it could 
be lost forever. Dissemination of IK assists people networking and builds 
up their knowledge networking. Various projects are in place to 
disseminate IK. Electronically published, IK Notes is a publication that 
periodically documents IK development issues. IK Notes is published by 
the World Bank Indigenous Knowledge for Development Program and 
is aimed to facilitate potential authors to write an article for the IK Notes 
series. Also available in print format, IK notes is published in three
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languages and reaches over 40,000 readers. Each IK Note edition explores 
IK sensitive issues and describes locally driven solutions to the problem 
(World Bank, 2006).

Indigenous Knowledge for Development Results (IKDR) is another 
web site, which is devoted to raising awareness ot the role that 
community-based practices play to mainstream indigenous/traditional 
knowledge into development activities. To disseminate IK information, 
this site has developed a database on indigenous'traditional knowledge 
and practices with nearly 300 entries in addition to copies of IK Notes 
(Indigenous knowledge Program, 2006).

In 2005 the World Information Technology Forum (WITFOR) 
brought together more than 700 delegates to Botswana including ICT 
ministers, senior policy-makers, academics, X'GOs, ICT experts and the 
private ICT sectors. This three-day conference set-up three projects, 
one of which was "Internet based digital archive for indigenous 
knowledge" (Introna, 2006).

African Resource Center for Indigentnis Knowledge (ARCIK) focuses 
on the multi-disciplinary research and documentation in Africa's IKS. It 
is specifically involved with the search, storage, retrieval, and 
dissemination of information on IK systems affecting social, economic, 
political, cultural and technological life of African societies. It also 
encourages its staff to undertake IK research, provides bibliographic 
support to researchers and organises conferences, seminars, workshops 
on IKS in Africa (Ojoo, n.d.).

The Conserve Africa Foundation is an environmental NGO, which 
aims to promote and implement sustainable development practices, 
policies and strategies in Africa through information dissemination, 
capacity building, education, applied research, community 
environmental and natural resource development, advocacy and 
campaigning that focus on the environment and natural resources 
management using innovative, participatory and gender sensitive 
approaches (The Conserve Africa Foundation, 2007).

Challenges and Issues of IKS

IK and IKS can be resources for establishing the African identity and for 
the sustainable development of the continent. Unfortunately, however, 
African IK and IKS are gradually displayed by the influence of other
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cultures. This is happening mainly because of the obsession with 
modernity and globalisation. The distinct culture of indigenous peoples 
and their identity, their economic activities, religious beliefs, and 
traditional ways of managing natural resources are often regarded as 
backward and superstitious. Due to the development of society and the 
rapid evolution of ICT, IKS seem to be dying. In spite of growing interest 
in IK, it continues to be derogated in many ways. The current situation 
challenges us to consider the following problems and issues:

" Distortion of IK with Western technologies, i.e. mismatch between 
local people knowledge content and Western developed models

■ Capturing, recording and storing IK without the participation of 
those who produce and manage it everyday

■ Determining the conceptual framework for Africa's IKS
• Use of IK lor national development
" Western styled education system
■ Intellectual properly rights of indigenous people
“ Lack of implementation of policies and procedures.

A lot of debate is going on the issue of providing legal protection to 
the intellectual property of indigenous people. Intellectual property of 
indigenous people is being abused in many ways, such as unlicensed 
and unauthorised commercialisation of IK; using, reproducing and 
copying images, photos and video film of indigenous people without 
their permission and acknowledgment; misusing indigenous symbols 
without permission; sharing and disclosing indigenous and cultural 
knowledge with others; publishing research works without any 
acknowledgement lor the knowledge holders; getting research assistance 
from the indigenous people without any proper explanation of how the 
research findings will be used and who will have the copyright.

Most of these debates tried to adapt the existing Intellectual Property 
Rights (IPRs) like patents, trade secrets, copyright, etc, but they do not 
seem to be working with IK. For example, in Tanzania, intellectual 
property rights are protected by the Copyright and Neighbouring Rights 
Act of 1999, the Patents Act of 1987 and the Trademarks and Services 
Act of 1986. The Patents Act of 1987 is further supplemented by the 
Patents Regulations, 1994. The Copyright and Neighbouring Rights Act 
of 1999 protects folklore against illicit commercial by other people.
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The National Science and Technology Policy of Tanzania was 
proclaimed by the Government in April 1996. The National Beekeeping 
Policy was issued in March 1998, but it has no provisions recognising 
the potential of indigenous knowledge in beekeeping management and 
the use of honey and its products. This omission needs to be remedied.

The Southern African Development Community (SADC) countries 
are planning to develop a sui generis system. This is a system, which is 
used for plant varieties' protection.

There are three determinants for an effective sui generis system: i. 
Effective enforcement; effective action against anv act of infringement, 
ii. Adoption of UPOV (the International Union for the Protection of 
New Varieties of Plants) as a sui generis system; both the WTO and UPOV 
secretariatshave considered UPOV framework as an effective sui generis 
system, iii. Protection available as indicator of effectiveness; the availability 
of protection for new plant varieties (Dhar. 2< C UPOV is a convention 
that has been amended thrice (in 1972, 1978 and in 1991) since it came 
into force in 1968 and now it has 50 members including the USA with 
14 developing countries. Sui generis provides several options that World 
Trade Organisation (WTO) can exercise: it examines the evolution ot the 
legal regime to protect plant breeders' interest; distinguishes between 
commercial breeding efforts and the efforts in ide by farmers in 
developing new varieties; discusses several alternative frameworks for 
Plant Variety Protection (PVP) that have been . iposed t>r adopted
and it identifies the possible contribution -c • nd development 
assistance. Many countries have initiated alternat: n e.-ncris systems
including India and Namibia. NGOs have also inJi f> I developing sui 
generis for protecting plant varieties. In developin’, countries the sui 
generis legislation should take into account the intern t .< 4 both the tamers 
and the plant breeders in the formal sector (Dhar, 2 42).

The adoption by the World Trade Organisation (W I (. 1) ot the Trade 
Related Intellectual Property Rights (TRIPS) agreement has however 
raised issues of conflicts between TRIPS and the patentability or 
protection through a sui generis system of plant varieties. International 
efforts are under way in an attempt to harmonise the two instruments 
and achieve the most beneficial compromise for all interested parties.

To protect the farmer's rights, other international initiatives include 
the renegotiation of the Food and Agriculture Organisation (FAO's) 
International Undertaking on Plant Genetic Resources. The Organisation
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Limitations of IK

Before going into how to overcome the challenges, it would be 
appropriate to appreciate the limitations sometimes associated with IK:

■ It is contemporarily evidenced that indigenous people have also 
made some mistakes through over-grazing, over-hunting, or over- 
cultivation of the land, so it is not always true to believe that IK is 
good, right or sustainable.

• IK can also be windswept by wider economic and social forces. 
The continuous growth of national and international markets and 
the imposition or adoption of educational and religious systems all 
call for a homogenisation of the world's cultures, which influences 
and displaces indigenous beliefs, values, customs and know-how, 
with the result that indigenous knowledge base gradually becomes 
incomplete.

■ Sometimes well-adapted and effective practices in a particular 
environment reflected in existing IK become inappropriate under 
changed environmental conditions.

• Sometimes local people's knowledge is wrong and harmful. For 
instance, practices based on mistaken beliefs, faulty 
experimentation, or inaccurate information can be dangerous and 
become a barrier to the development of indigenous people 
(Langill,1999).

of African Unity (OAU) has developed an "African Model Legislation for 
the Protection of the Rights of Local Communities, Farmers and Breeders, 
and for the Regulation of Access to Biological Resources". This model 
recommends for the development of a national information system to 
compile and document information on local knowledge and innovation 
practices of the communities and guidelines for collectors of resources 
(Sahai, 2002).

The government of Botswana recently suspended issuing of new 
research permits in National Parks and Game Reserves in order to monitor 
such researchers and derive appropriate benefits. Botswana, Namibia 
and South Africa are also engaged in talks to protect the Devil's claw 
plant from a German company, which wants to have patents rights over 
it.
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indigenous people should be 
people remain the custodians

Overcoming the Challenges of IK

Considering the above limitations and challenges, it could be suggested:

■ There should always be some flexibility to adjust and adapt IK as 
the time and environment demand.

■ Western technology should not be allowed to be used to distort the 
local indigenous knowledge. All imported models should be 
adapted to the local environment, available facilities and resources, 
culture, finance, telecommunication infrastructure and local 
people's needs.

■ Indigenous knowledge is communit'.- based, it should be captured, 
recorded and stored with the proper interaction, and participation 
of those who produce and manage it.

1 Determining the conceptual framew >rk >f Xtrica's IKS is the biggest 
challenge, and the African Government-’ should consider this issue 
as one of their priorities.

IK should be treated as nati< >na! c< >mm >ditv f< >r sustainable national 
development, as well as a cultural ; s> be preserved.

IK should be introduced into the educatii•mil curricula throughout 
Africa, as is being done in Uganda

The intellectual property rights of 
protected to ensure that indigenous 
of IK.

There is a need to review existing policies and < ome up with policy 
strategies and action plans for the prote ‘. >r n d dev<-lopment of 
IK.

African Universities can influence social, economic and cultural 
developments using IK-based approaches. Reaching the people 
through IK-based models means helping to develop indigenous 
knowledge and consequently developing the nation socially, 
economically and culturally.

Africa should actively participate in global IK network initiatives.
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Conclusion

Review Questions
What is the contribution of IK to development? 

Discuss global and African initiatives on IK. 

What are the major challenges of IK in Africa?

1.
2.
3.

It is apparent from the foregoing discussion in the chapter that various 
activities and initiatives are taking place in order to manage and promote 
IKS. Despite all the recognition, contributions and promotions, IKS are 
not satisfactorily promoted and protected in most African countries. The 
provision of intellectual rights to indigenous knowledge holders is weak 
in most countries. There are weak links between the formal research 
and development institutions and local communities that hold and use 
the knowledge. This has denied Africa the opportunity to better 
understand and use its indigenous knowledge base for development.

Nevertheless, important questions with respect to IK are: Whose 
knowledge? For whom? Who will benefit? Unless these questions are 
answered, the current concern for IK will be just specified by the 
outsiders, for the outsiders (Charyulu, n.d). If IK is not properly 
documented, analysed and disseminated, it may be lost forever, within 
one generation. IK is well cited in the context of African renaissance, 
"the new dawn of the African Renaissance will only be a reality when we 
use knowledge fully, including African indigenous and local knowledge, 
in partnership with modern scientific knowledge" (Masoga, 2004). 
Hence, IK should be considered instrumental for the sustainability of 
African identity.

A lot needs to be done in this area. More researches have to be 
undertaken. IK needs to be documented and preserved properly to 
facilitate retrieval and dissemination. As IKS vary from one country to 
another, its practices and resources need to be integrated and harmonised 
with local needs and ideas. The original creators of this knowledge (local 
peoples) should be the I inal authority over the knowledge that is recorded 
and exchanged within all such systems. As Madley (1993) reminds us 
"...the lad that such knowledge has often been overlooked by 
development planners presents developing countries with a powerful 
asset..."
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Chapter 14

Intellectual Property Rights in the Digital Age

Sauf ff.C. Zulu

Introduction

Modern intellectual property rights (IPR) have to a great extent been 
propelled by the growth of formal education in Europe from the 13th 
century onwards and the rise of higher education and the subsequent 
growth of science and technology from the 15th Century onwards. The 
growth of formal education in Europe from the 1200s onwards led to 
the creation of a literate and numerate class of writers and readers. 
Ultimately, this development gave rise to a class of people who lived by 
writing and publishing. The publishing industry owes its origins to the 
growth of a literate and numerate class in Europe, because the need for 
information materials for the literate/numerate class led to the invention 
of the movable type. The invention of the first movable type is credited 
to Johannes Gutenberg, a German inventor and industrialist, who 
invented it in the mid 15th Century. The invention of the movable type 
mechanised printing processes led to information explosion (i.e. mass 
production of information) and diffusion of ideas across local, national 
and international boundaries. The growing publishing industry pushed 
for legislation that would protect its interests. The pressure from the 
publishers and printers culminated into the passage, in England, of The 
Sfiitn/e of Queen Anne of 1709, which was the first copyright law in the 
world (Lehman, 2003, Sherman and Bentley, 1999). This copyright law 
was later copied by other countries.

The second driver for IPR was the rise of higher education, science 
and technology in Europe from around the 1400s onwards. The 
introduction of formal education changed Europe in the sense that the 
educated class of people that emerged from the school system were 
critical thinkers who no longer meekly accepted the knowledge that
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was handed down to them. The new class of critical thinkers led to the 
introduction of higher education. With the introduction of higher 
education, the concept of education changed from teaching established 
facts and truths to questioning of the “facts" and “truths." Higher 
education was characterised by acquiring and confirming knowledge 
through research and discovering of new facts and truths. Higher 
education was driven by:
• The study of science, which became the major tool of enquiry and 

discovery. Science is a systematic study of phenomena (whether 
physical or social). The scientific approach to studying entails 
conducting experiments, based on a verifiable methodology.

• The method of delivery in education changed from the teacher 
being the centre of learning to a participative approach where the 
learner became an active participant in the learning process.

• Experimentation became the method for confirming the old truths 
and seeking of new knowledge.

• Use of laboratories, workshops and libraries became important tools 
of learning in universities.

After a period of time, a large bod'.' ot scientifically acquired 
knowledge began to accumulate. The application of this knowledge to 
solve human problems in turn brought technolog'.', which resulted in 
inventionsand innovations. When these inventions and innovations were 
applied to the productive sectors of Europe, they led to the First Industrial 
Revolution in the 1600s/1700s (which saw the met hanisation of 
agriculture and increased productivity in agriculture). Later on, 
improvements in technology led, in the 1700s/1 KOI Is, to the Second 
Industrial Revolution (setting up of factories where raw materials from 
agriculture and mining were processed into finished goods for home 
consumption and export).

The technical inventions and innovations needed to be protected, 
in order to encourage more inventions and innovations, because they 
benefited society at large by providing the technologies that improved 
human life and brought development. The earliest patents for inventions 
were granted in the City State of Venice (Italy) in the 15th Century 
(Lehman, 2003). As technology spread and grew in importance, this 
system of patenting soon spread to other parts of Europe, and later to 
the rest of the world. Today, we have special institutions at the national
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Pa tents

level (e.g. trademarks and patents offices), regional level (e.g. the African 
Regional Intellectual Property Organisation (ARIPO) and international 
level (e.g. the World Intellectual Property Organisation (WIPO) and the 
World Trade Organisation (WTO)) that administer IPR.

Information is one of the most valued intellectual properties in 
society. This is so because all human activities are centered on information 
processing. It is because of the value that society places on information 
that all the stages of the information chain are closely monitored by 
various stakeholders. There are three main factors that have shaped the 
management of intellectual property. These include: governments, 
people, and technology. In the last 500 years or so, the management of 
intellectual property and the rights that go with them have largely been 
influenced by governments and people. But with the advent of 
information and communications technologies (ICTs), the structure of 
the management of intellectual property has drastically changed. This 
chapter examines how ICTs have impacted the management of 
information-based intellectual properties and the rights of their creators.

What is Intellectual Property?

Intellectual property (IP) refers to creations of the mind. These include: 
inventions, literary and artistic works and symbols, names, images, and 
designs used in commerce (WIPO, 2007; Phillips and Firth, 1998; Hefter 
and 1 .itowitz, 2003). There are two broad types of IP: Industrial property, 
and Copyright and Related Rights. The two types of IP are briefly 
explained:

Industrial Property

The term "industrial property" refers to a collection of intellectual 
properties covering a wide range of creations of the mind, including 
patents, trademarks, industrial designs, geographic indications, and trade 
secrets. These types of industrial property are briefly explained below 
(WIPO, 2007, Phillips and Firth, 1998, Baker and Mckenzie London and 
Hart, 1998).

Patents are exclusive rights granted to inventors for their inventions. An 
invention can be a product or a process or a new way of doing something
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• A trademark registration provides protection *■> the owner ot the 
mark by ensuring exclusive rights to it to identity goods or services.

• A trademark registration helps tight against counterfeit or imitation 
goods which are marketed under other peoples trademarks.

A trademark has no time limit, in the sense that once it has been 
r egistered, it remains in force for as long as the trademark owner wants. 
Trademarks have to be registered with the relevant Trademark office of 
the country where it will be used.

or something that offers a new technical solution to a problem. A patent 
provides protection for the invention to the owner of the patent against 
commercial exploitation of the invention through its use, manufacture, 
distribution or sale without the consent of the owner. Patents provide 
incentives to individuals and organisation to invent more through:
• Recognition of inventors and the material rewards they get from 

their creations;
° Encouraging innovation (i.e. technological improvements to 

existing technology) which leads to improved quality ot lite for 
people in general; and

° A patent registration protects the patent owner against unfair or 
unauthorised use of their creations.

To receive protection, inventors must register their inventions with 
their national registration office (a government agency). A patent has a 
life span of 20 years.
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Trade Secrets

Copyright and Related Rights

Copyrights are rights given to creators for their literary and artistic works. 
There are two types of copyrights: literary works and artistic works. 
Literary works include: novels, poems; plays, reference works (non­
fiction), newspapers, computer programs, films, musical compositions 
and choreography. Artistic works include: paintings, drawings, sculpture,

Industrial Designs

An industrial design is the ornamental or aesthetics (or shape) of an article, 
e.g. Coca-Cola bottles being of a particular shape. They include: textiles, 
electrical appliances, architectural structures, medical instruments, shape 
of a pen, shapes of kitchenware, etc. It is the way a product looks to the 
eye that helps to market it. Industrial designs make products to look 
attractive and appealing. They add value to a product and increase their 
marketability. Industrial designs have to be registered to ensure exclusive 
use and application by the owner of the design.

Geographic Indications s 1 .. .. , .- . .

A Geographic indication is a sign used on goods that have a specific 
geographic origin, and possess qualities or a reputation that is due to the 
place of origin (source of the product). Some products will have the 
"made in [and name of country]" sign (e.g. Made .in South Africa, Cuban 
cigars; Botswana Beef; French, Italian, South African Wines, etc ). Under 
international law, countries have a right to prevent other countries or 
regions from using the names of their countries or regions for the 
purposes of selling of goods or services.

Trade secrets are internal confidential information of an organisation, 
which if it is revealed to its competitors,would put the organisation at a. 
disadvantage. Trade secrets could be formulas, practices, designs, 
instruments, etc. For instance, the formula of the Coca-Cola soft drink is 
a trade secret of the Coca-Cola Corporation. If this formula was to be 
revealed to the competitors of the Coca-Cola Corporation, it would lose 
its competitive advantage in the soft drinks market.

Oelsner (2003) provides a glossary of intellectual property terms.
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1
Intellectual Property Rights Laws

(b)

(c)

important to society for the

as WIPO or ARIPO. Once an 
invention, he/she is given a 

registration certificate that grants him/her exclusive rights over the use 
or application of that invention. IPRs are i . . '

Applying the protected materials himself herself For instance, an 
inventor can use their invention to set up ■> factory and start 
producing goods for sale himself or her elf;

Licensing his/her intellectual propert rights in the protected 
material toothers either exclusively or non-exi lusively, or

Assigning his/her rights to others (i.e. permanently selling their 
rights to others).

IPRs are a claim to ownership of
responsible for creating it. These claims

an IP by the person or persons 
on IP are realised by registering 

the IP with the relevant government agency at the national level or 
through an international agency such 
inventor has registered a patent for an

architecture, maps, and technical drawings. The duration of copyright 
is 50 years after the death of the author. In the case of joint publications, 
the duration of such works is 50 years after the death of the last surviving 
author (WIPO, 2007, Sherman and Bentley, 1999).

Rights related to copyright, also known as neighbouring rights to 
copyright, are rights given to performers, producers and broadcasting 
organisations in relation to their performances, broadcasts, etc. of 
copyrighted works. For example, if a novel is adapted to make a motion 
picture, all the people who will be invok ed in the making of the motion 
picture (such actors/actresses, script writers, directors, producers, 
choreographers, etc.) will have neighbouring or related rights to the 
motion picture, which is based on the original copyrighted work. Fora 
further elaboration of other categories of copyright and related rights, 
see (Kiggundu, 2007 and Government of Botswana, 2003).

Intellectual Property Rights (IPR) are exclusive rights granted to the 
creators of intellectual works. This can be industrial property or copyright 
and related rights. Baker and Mackenzie (1998) have defined IPR as 
"private rights, and in common with other legal rights, they enable the 
owner to obtain capital or income." According to Baker and Mackenzie, 
the IPR owner can use their rights by:

(a)
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IPR Laws

IPR Laws at the National Level

following reasons (Groves, 1997; Hefter and Litowitz, 2003; Lehman, 
2003; Mould-Iddrisu, 2003):

• They provide incentives to individuals by offering recognition for 
their creativity and material reward for their marketable inventions. 
These incentives encourage innovation, which benefits society as a 
whole.

• They encourage the publication or use of inventions, designs and 
other IP by providing legal protection to enable the owner to control 
the publication or use of their work.

• They provide creators the benefit of economic rewards, while the 
public receives the benefit of literature, music, and other creative 
works that might not otherwise be created or disseminated.

• They prevent conflicts among individuals and among nations over 
ownership of intellectual property.

• They can lead to national wealth creation, in the sense that invention 
and other creations of the mind can lead to the establishment of 
various industries, which will create employment. The industries 
would be a source of tax revenues for government. And surplus 
products can be exported to other countries to earn the much 
needed foreign exchange. In fact, the rich nations of today are those 
that have transformed their intellectual properties into various kinds 
of industries.

Intellectual property as a commodity has both national, as well as global 
dimensions. 11 ’Rs are enforced through national and international statutes 
(laws). These laws are known as IPR laws. To this end, the legal and 
administrative framework of information with regards to IPR covers both 
the national and international levels (Kiggundu, 2007).

Every country has IPR laws that are designed to enforce IPR at the 
national level. These laws define the boundaries of usage/application of 
intellectual properties. They define the offences and penalties for 
contravening IPR. National IPR laws are normally in accord with
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international statutes on IPR. This is done to facilitate the implementation 
of international laws at the national level. National IPR laws cover a wide 
range of IP. For instance, some of the IPR laws on the statutes of Botswana 
cover the following areas (Government of Botswana, 1989):

• Copyright and Neighbouring Rights Act, Cap 68 (1-2) of the laws 
of Botswana which provides for the protection of copyrights and 
the related rights to copyright;

• Cinematography Act, Cap 60 (2) of the laws of Botswana, that 
provides for the regulation of the making and dissemination of 
motion pictures;

> Printed Publications Act, Cap 20 (1) of the laws of Botswana, that 
provides for the registration and regulation of printers and 
publishers;

The Registration of Business Names Act, Cap 42 (5) of the laws of 
Botswana, that provides for the registration of business names;

The National Museum and Art Gallery Act, Cap 59 (1) of the laws 
of Botswana, that provides for the protection museum artefacts, 
art galleries, and other national heritage sites;
The National Library Services Act, Cap 58 (2) of the laws of 
Botswana, that provides for the establishment and provision of 
national library service;
The National Archives Act, Cap 59 (4) of the laws ot Botswana, that 
provides for the establishment and provision and administration 
of a national archives and records service;

Telecommunications Act, Cap 72 (3) of the laws of Botswana, that 
provides for the regulation of the telecommunications industry, 

The Public Procurement and Asset Disposal Act, C ap 42 (8) of (he 
laws of Botswana, that provides for the procurement and disposal 
of all government property, including information resources;

The Broadcasting Act Cap 72 (4) of the laws of Botswana, that 
regulates broadcasting activities. The broadcasting law covers both 
radio and television broadcasting; and

The Industrial Property Act, Cap 68 (3) of the laws of Botswana, 
that provides for the registration and administration of patents and 
trademarks in Botswana.
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Administration of II’R Laws at National Level

National Govern incuts

There are a number of stakeholders that participate in the administration 
of II’R laws at the national level. They include the following: national 
governments; creators and producers of intellectual property; 
representatives of foreign governments; representatives of multinational 
corporations and international agencies; and information dissemination 
institutions.

National governments set the legal and administrative framework for 
the administration of II’R. This is done through various government 
institutions, such as parliament/national assembly which makes the 
relevant IPR laws; law enforcement agencies, such as the police to ensure 
compliance by everyone with the IPR laws through effecting 
investigations, arrests and preparing the prosecution of offenders. The

IPR Laws at the International Level
A number of agreements, conventions or treaties have been signed by 
nations of the world, in a bid to harmonise the protection of IPR across 
national boundaries. One of the recent international treaties that cover 
both industrial property and copyright is the Agreement on Trade-Related 
Aspects of Intellectual Property Rights (TRIPS).This Agreement is jointly 
administered by the WTO and the WIPO.

The TRIPS Agreement was concluded at the end of 1994, as part of 
the Uruguay Round multilateral trade agreement. This Treaty provides 
for the establishment of standards for protection of a full range of IPR 
and the enforcement of those standards, both internally and at the border, 
through legal and administrative actions. The intellectual property rights 
covered by the TRIPS Agreement are: copyrights, patents, trademarks, 
industrial designs, trade secrets (undisclosed information), integrated 
circuits (semiconductors), and geographical indications.

Other treaties cover specialised areas in the fields of industrial 
property and copyright and related rights. For detailed information on 
these international treaties, refer to the WIPO website at www.wipo.int. 
Vora (2003) provides a comprehensive listing and descriptions of 
international treaties on IPR.

http://www.wipo.int
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Representatives of Foreign Governments

Members of the diplomatic corps representing foreign governments at 
embassies and high commissions ensure that Il’s from their respective 
countries are protected. If they detect incidences of infringements of 
IPR on IP originating from their countries of origin, they can take action 
against such infringement through diplomatic channels.

Information Disseminating Institutions

Information dissemination institutions, including libraries, archives, 
museums, and broadcasters administer IP at the institutional level, with 
respect to access and use of IP, such as copyrighted works. Sometimes, 
they have to sign agreements with suppliers of information materials to 
ensure that the copyrights of materials they hold in their collections shall 
not be violated.

Creators and Producers of Intellectual Properties

Producers of intellectual property, including inventors, authors, 
performers, publishers, printers, and manufacturers can initiate legal 
action against infringement of their intellectual property rights.

judiciary is another arm of government that participates in the 
administration of IPR. The role of the judiciary is to ensure that all cases 
brought before the courts of law regarding infringements of IPR are 
done in accordance with the provisions of the law. Other government 
institutions through which the IPRs are administered are customs and 
excises that regulate inflows and outflows of traded IP at ports of entry 
and exit; and special intellectual property institutions, such as Registrar 
of Companies, Registrar of Patentsand Trademarksand various licensing 
bodies that governments have set up to manage certain aspects of IP.

Representatives of Multinational and International Agencies

Representatives of multinational corporations (such as Coca-Cola Corp) 
and international organisations such as the United \ations I ducational, 
Cultural and Scientific Organisation (UN! SCO; prote< t the interests of 
their parent organisations. They can initiate legal action on behalf of their 
parent organisation at the local (national) level
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The World liilelleehial Property Orj>nnisatioii (WIPO)

The WIPO was established in 1970, although its origins date back to 
1833, making it the oldest international II’R organisation in the world 
(Lehman, 2003). It is one of the specialised agencies of the United Nations 
system. The WIPO was established with a mandate to administer 
intellectual property matters recognised by member states of the United 
Nations. It has a secretariat based in Geneva, Switzerland. It has a world 
wide workforce of 650 employees, who undertake its various mandates 
and activities. The WIPO has a membership of 170 member states. It is 
currently administering 21 treaties, two of which it administers jointly 
with the World Trade Organisation. The activities of the WIPO revolve 
around its goals, which include the following (WIPO, 2007) to:

• Harmonise national intellectual property legislation;
• Provide services for international applications for industrial 

property;

Administration of IPR Laws at the International Level

A number of international agreements/conventions/treaties, designed to 
enforce IPR laws at the international level, have been negotiated by 
nations of the world. These agreements are attempts at ensuring that 
countries that are signatories to these treaties or conventions adhere to 
the enforcement of IPR laws within their national boundaries by 
incorporating them into their national legal and penal systems. Due to 
the problems that countries were facing in coordinating the 
administration of IPR at the international level, international agencies 
(or organisations) have had to be established. These agencies have been 
mandated to coordinate and administer various issues related to the 
implementation of IPR at the international level. Two of the major 
agencies that are now responsible for the administration of IPR are the 
WIPO and WTO.

At the regional level, there are a number of international agencies 
that have been established to administer IPR pertaining to particular 
regions of the world. For instance, there are regional IPR institutions for 
Africa (AR1PO), based in Zimbabwe; for Europe, there is the European 
Patent Office (EPO); and for Asia, it is the Eurasian Patent Office (EAPO). 
For the purposes of this work, we shall briefly explain the functions of 
the WIPO, WTO and AR1PO.
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The African Regional Intellectual Property Organisation (ARIPO)

The African Regional Intellectual Property Organisation, sometimes called 
the African Regional Industrial Property Organisation (ARIPO), was 
established on 9th December 1976, under the Lusaka Agreement, which 
came into force on 15th February 1978. Its Headquarters (Secretariat) 
are in Harare, Zimbabwe (www.aripo.wipo.net). 1 he main objective of 
ARIPO is to pool together the resources of its members in industrial 
property matters, in order to avoid duplication of financial, human and 
other resources. For additional information on the activities of ARIPO. 
visit the organisation's website at www.aripo.wipo.net

The World Trade Organisation (WTO)

The WTO is one of the newest international agencies. It was established 
on 1st January 1995, as a result of the L'ruguav Round Negotiations which 
took place between 1986 and 1994. Its roots can be traced to 1948, when 
the General Agreement on Tariffs and Trade (GA I I » was signed by trading 
nations of the world. While the GAIT had mainly dealt with trade in 
goods, the WTO and its agreements now cover trade in services and in 
traded inventions, creations of the mind and designs (Intellectual 
Property) and goods. The WTO has a global membership of 146 states. 
Its Headquarters are located in Geneva. The WTO is the only global 
international organisation dealing with the rules of trade among nations. 
The major function of the WTO is to administer the WTO agreements 
which have been negotiated and signed bv th-- v. -rl i trading nations 
and ratified in their national parliaments (WT< 1 >t her information
on the activities of the WTO can be ’ i! . website at
www.wto.org.

• Exchange intellectual property information;
• Provide legal and technical assistance to developing and other 

countries;

• Facilitate the resolution of private intellectual property disputes; 
and

• Marshal (or harness) information technology as a tool for storing, 
accessing and using valuable intellectual property information.

For detailed information on the WIPO, the reader is referred to the 
organisation's website at www.wipo.int or www.wipo.net.

http://www.aripo.wipo.net
http://www.aripo.wipo.net
http://www.wto.org
http://www.wipo.int
http://www.wipo.net
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Challenges of Managing IPR Laws in the ICT Era
The onset of information and communications technologies (ICTs) on 
the information arena has fundamentally impacted on the management 
of intellectual property rights. The impact of ICTs on the intellectual 
property management regime is best demonstrated by looking at how 
the management of the various stages of the information chain has 
changed before and after the ICT era.

National library of™*™

Management of IPR before the ICT Era

In this chapter, the term 'Information Chain' will be used to refer to the 
various stages through which information products pass from the time 
they are created up to their final disposition. The information product 
chain has four distinct stages through which information passes. These 
are:
• Origination/production
• IDistribution/dissemination
• Application/access/usage
• Disposition

These st.iges are briefly discussed below.

Sliiye I: 1'lie tlri^intilion and Production of IP Materials

The information product chain begins with the conception or origination 
of ideas. This is where someone comes up with an idea to create 
something. There are a number of actors that are involved in this phase 
of the information product chain. They include:

• Authors/writers
• Artists
• Researchers
• Inventors

When ideas or inventions have been made, they have to be produced 
into something tangible. The tangible products of ideas could be goods, 
services, processes or information items. The production is done by:
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Manufacturers of various goods. They turn inventions into 
marketable goods or products such as information media, such as 
DVDs, CD-ROM's, audio cassettes, video cassettes, films, etc.
Publishers of information. These are the people who sponsor/ 
finance books and other information materials. They provide the 
necessary financial resources that are used to turn ideas into tangible 
products.
Printers of various information materials. I ike manufacturers, 
printers are the ones that provide printing facilities that are used to 
output various types of information material-. -uch a- newspapers, 
books, periodicals, etc.

Stage 4: Disposition

Once information or goods are no longer needed, they have to be 
disposed of. Disposition of information refers to the removal of 
information resources from the holdings of an organisation (such as 
government/private sector), or an information disseminating institution

Stage 2: Dislribiition/Disseinination - IP "

Once information materials ha’ •. be.” pr < ’ they have to be 
distributed or disseminated to the end lone by a number
of distribution channels, including b - io database vendors
libraries, museums, archival in tit it ide ting narrowcasting
institutions, newspaper organisation-. t. I ’ .” • * and others.

Stage 3: /hvess to and Usage .\pplit.i‘' ’

In Stage 3, the end-user ot the good- p> > ■ • 
and has access to the intellectual property !■>! > •• 
items, the end-user has to meet the e’fidc: s 
disseminatorsand distributors, \ariou- tvpes of e: 
in this phase ot information chain. Inform at:o: 
access information fordifferent reasons, inclu ■ ational purposes,
research purposes, recreational purpose, or to ai d the exe< ution ot a work- 
related need.
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Management of IPR in the ICT Era

Information and communications technologies (ICTs) is a collective term, 
used to refer to the various technologies that are used in the creation, 
acquisition, storage, dissemination, retrieval, manipulation and 
transmission ol information (Zulu, 1994). In its broader context, ICTs 
include: computers - which are essentially used for processing and 
storage of information; telecommunications -which are used for the 
transmission of information; and publishing technologies -these 
technologies are used for documenting, presenting and disseminating 
of knowledge and information. These three ICT technologies are 
converging and creating newer forms of ICTs that have facilitated the 
communication of information in the world.

While ICT's have facilitated the communication of information, they 
have created problems in the management of IPR. This is so, because 
ICTs affect all the stages of the information chain - from creation of 
information products through their final disposal. The net effect of this

(such as a library, archive, museum, broadcaster, etc). The need to dispose 
off information resources may arise, due to a number of factors, such as:

• When the information medium is damaged, such that it can no longer 
be used (e.g. when a CD is scratched, tapes are warped, books/ 
periodical are torn, computers storage media are corrupted, etc).

• Obsolescence of the information (i.e. when information is no longer 
needed in the organisation because it has become out-of-date, and 
needs to be weeded out to make room for more current information 
materials).

• When the law requires that certain information materials should be 
removed from the holdings of an organisation for social, moral, 
religious, political or security reasons. For instance, a new censorship 
law may require that certain items of information that were previously 
acquired be removed from the holdings of an organisation.
Before the ascendancy of ICTs on the information arena, the 

regulation of information products, which were produced in hardcopy, 
was easier, because all the stages of the information chain were visible to 
everyone. But ICTs have made the existing legal and administrative 
regulatory framework for the information chain weak, and have posed 
challenges for protection and management of information-based IPR.
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Access to and Application of IP Materials

ICTs afford multiple and remote access to the same document by different 
people located in different places. This facility for remote and multiple 
access to information has brought about problems of controlling access 
to copyrighted information materials. In addition, it is easy for people to

Origination and Production of IP Materials

Before the introduction of ICTs, the origination and production of 
information materials was done by many different actors, such as creators 
and producers of information materials. The whole process can now be 
done by one person at a computer workstation. It has now become 
difficult to control electronic and Internet-based creations because 
governments have no means of controlling what people do on computers. 
The previous strict checks and balances that used to exist among the 
various stakeholders involved in the creation and production of 
information materials are no longer there. One person can now originate 
an idea, word-process the ideas into a document and publish the 
document electronically on his/her own. Further, digitally-output 
information products are weightless, and are not measured in physical 
quantities but in cyber quantities (such as kilobytes), as opposed to 
volumes of books, etc., measured in kilograms or cubic metres.

Distribution/Dissemination of IP Materials

The distribution and dissemination of information products to the end 
user can now be done by one person (i.e. the creator). I his can be achieved 
by mounting the work on a website on the Internet. 1 Jistribution is done 
electronically, and it can be done very fast, and < an reach many remote 
locations at the same time. Legal, administrative and physical national 
and international barriers that are used to control and regulate the transfer 
of hardcopy information products can no longer be used on materials 
that are distributed electronically.

on the management of IPR is that the current legal and administrative 
regulatory framework that was essentially designed for the management 
of hardcopy-based information products can no longer be used to 
effectively' manage IPR. The impacts of ICTs on the management of the 
information chain are briefly reviewed below:
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Absence of Effective Cyber Laws and Policies

In Africa, and indeed much of the Third World, the legal and policy 
frameworks that are supposed to deal with ICT-related issues are not yet

Disposition of IP Materials

Il is very easy to dispose of documents in electronic formats. All it takes 
is to strike the "delete" key, and all the information will be deleted. 
Because of this, information may be deleted without following legal and 
administrative provisions for the destruction of certain types of 
information.

access documents that have controlled access, because electronic 
passwords that are used to control access are easy to break. Due to poor 
legal and regulatory framework for ICTs, the rate of piracy of software 
and other ICT-based products is very high. For 2006 alone, it was 
estimated that over 90% of the software used in Africa was pirated. The 
value of pirated software alone for sub-Saharan Africa was estimated at 
over $12.4bn (OmaribaCIPAC, 2006).

Challenges of I PR Management in Africa

In addition to the challenges posed by ICTs discussed above, African 
and other Third World countries face other problems that have magnified 
the difficulties of managing IPR in the digital era. Some of the significant 
challenges are briefly presented below:

Manipulation of IP Materials

ICTs have made it easy to manipulate/reformat documents. An electronic 
document can be easily changed without any trace. Although documents 
produced in Portable Document File (PDF) format are supposed to be 
protected against alteration, they can be easily changed into other formats 
such as MSWord, which then makes it easy to alter or change the original 
document. The ease with which ICT-generated documents may be 
manipulated brings problems of how to secure or determine the 
authenticity (genuineness) of such documents. It is equally difficult to 
prove the originality (source) of Internet-based documents. These issues 
make it difficult to use computer-generated documents as evidence in a 
court of law, unless their origin and authenticity can be proved.
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Under-utilisation of ICTs to Enhance Management of II’R
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most African countries, 
is telecommunications 

African continent.
■ • • .stent in most parts

Whereas e-government has been entrenched in Xorth America, Europe 
and in some countries of South East Asia, much of Africa is still grappling 
on how to employ ICTs to enhance operations of government. In most 
cases, the registration of intellectual properties such, as patents and trade 
marks and business names, is still done manual!’. Manual operations 
often result in loss of documents due to p> >■ >r J icument tiling and storage 
systems, and result in delays in retrieving of information. It therefore 
becomes very difficult to effectively manage IPR in such an environment

in place in most countries. The existing laws were designed to control 
physical paper-based information resources. They do not cover 
information in electronic media. In countries where cyber laws exist, 
these laws in most cases are weak and they lag behind developments in 
technology. The legal and policy framework is compounded by the fact 
that the majority of law makers in most countries are not ICT-literate, 
and it becomes difficult for them to appreciate the impacts of ICTs on 
IPR and formulate appropriate policies and legislations to back them 
up. Most countries in Africa are just coming up with ICT policies to 
guide developments in this sector.

Inadequate Resources to Sustain an ICT Environment

Besides facing a critical shortage of financial resources that are required 
to support a viable ICT infrastructure, most African countries lack 
technical expertise to manage and sustain an effective IC F environment 
(infrastructures and facilities). The lack of expertise exists at all levels of 
the IPR legal, administrative and regulatory framework. For instance, 
most African countries do not have legal experts in the areas of ICT - 
these would be required in leveraging effective cyber legislation. ICT

t

Underdeveloped ICT Infrastructure

The requisite ICT infrastructure does not ex i- ‘ : 
Almost all ICTs (hardware, software .is w:. 
equipment) are sourced from outside 
telecommunications infrastructure is either r >: 
of the countries, or thev are, at best, poorlv de : .aracterised hv
low bandwidth, low teledensity, expensive .in.t inaccessible
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Conclusion

Review Questions
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Describe the different types of intellectual property.

Explain why intellectual properly rights are important to society.

I low do governments of the world manage intellectual property 
rights both al the national and international levels?
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Introduction

Evolving Mechanisms for the Protection of 
Copyright in the Digital Environment

This chapter discusses the issues surrounding the enforcement and 
protection of intellectual property rights in the digital environment. The 
protection of intellectual property is seen by many as a way of motivating 
creativity and innovation; it is seen as a way of ensuring that knowledge 
and ideas lor products and services are encouraged to grow. In essence, 
this is done by protecting moral rights, as well as economic rights, which 
are accorded to the owners of intellectual property. Moral rights refer to 
the right of owners to be acknowledged for their expressions or products; 
economic rights refer to the rights of owners to benefit from the fruits of 
their creation and expression. There are however different types of 
intellectual property rights that include copyright, patents, industrial 
rights, trade secrets, etc. The focus of this chapter is copyright in the 
digital environment.

Copyright

Copyright basically refers to the rights of owners to protect their 
expressions sinh as: "works of a literary, dramatic, musical, artistic, or 
cinematographic nature (Clarke, 1999). Owners are granted the rights 
to do the following: make copies, perform their works, translate their 
works, and display it publicly (Story et al. 2006). Copyright protects the 
expression <>f ideas and not the ideas themselves. Copyright infringement 
occurs, when a substantial part of a book or work is reproduced without 
the owner's permission, or is used for economic gain. Ideally, an 
individual's use of others' work must either acknowledge the fact and/or 
also seek the owner's permission. There are, however, a number of
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expressions such as: "works of a literary, dramatic, musical, artistic, or 
cinematographic nature (Clarke, 1999). Owners are granted the rights 
to do the following: make copies, perform their works, translate their 
works, and display it publicly (Story et al. 2006). Copyright protects the 
expression of ideas and not the ideas themselves. Copyright infringement 
occurs, when a substantial part of a book or work is reproduced without 
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This chapter discusses the issues surrounding the enforcement and 
protection of intellectual property rights in the digital environment. The 
protection of intellectual property is seen by many as a way of motivating 
creativity ami innovation; it is seen as a way of ensuring that knowledge 
and ideas for products and services are encouraged to grow. In essence, 
this is done by protecting moral rights, as well as economic rights, which 
are accorded to the owners of intellectual property. Moral rights refer to 
the right of owners to be acknowledged for their expressions or products; 
economic rights refer to the rights of owners to benefit from the fruits of 
their creation and expression. There are however different types of 
mtellectn.il propertv rights that include copyright, patents, industrial 
fights, tr.uk> secrets, etc. The focus of this chapter is copyright in the 
digital environment.

mtellectn.il
tr.uk
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which had ratified the convention were 
that would protect the works of authi 
Organisation (WIPO) was an offshoot of trw ■ 
out the administrative work of the Bern-- C ■ ■ :.
became a special agency of the United \ >Fi-I 
are seen to have been critical in extending r.. 
these are the WIPO Copyright Treaty and the 
of Producers of Phonograms. According to Sczzep

exceptions where copying of work is accepted, and these include fair 
use or fair dealing and the first sale doctrine. Fair use allows content 
users to access, make copies and use copyrighted materials without 
seeking permission - as long as the use is for educational, research and 
non-profit making purposes. First sale provides for the right of a content 
user who has purchased a product such as a book, to lend it out, to sell 
at second hand rates, etc.

Copyright has a long history that can be traced to 18th century 
English law. Prior to the invention of the Gutenberg printing press, there 
was little concern with copyright, as reproduction of works could only 
be carried out by hand, a laborious exercise. \\ ith the invention of the 
press, reproduction became possible since copying could be done using 
machines (Hollaar, n.d.). The Statute of Anne of 1 was the first copyright 
law enacted in England, as access to printing machines became possible, 
and people began copying documents. Not lon^ afterw aids in 1/90, the 
first copyright law was enacted in the US Eventually’, copyright was 
extended into the international arena, '.’.ith the 'ianin , of the hcrnc 
Convention for the Protection of Literary .in.! ‘ -in 18S6. States

pected to enact national laws
. The World Intellectual Property

. -.tablished t<> carry 
tion. In 1974, WIPO 
iv< > treaties of WIPO 
t to digital materials:

>n ’•>> the Protection 
of Producers of Phonograms. According to Sc//<•) ■ •• -nth treaties
granted protection of works in the digital env i: >: • * ’ signifi< ant
is the Trade Related Aspects of Intellectua cement • TRIPS)
signed under the auspices of the World IradeOrg ■ (WTO). TEH’S 
basically tied intellectual property rights with partnership, and it 
was expected that to become a member of V\ IO, st des had to also sign 
TRIPS. Although TRIPS did not protect digital works, it did extend 
protection to computer software and databases.

However, copyright as first conceptualised provided protection to 
the producers or owners of works written on a fixed, tangible format. It 
provided protection of individual's expression whether as books, music 
and artistic works of different nature. It is important to note that in the 
publishing world, copyright may not necessarily be owned by the 
originator, creator or author. Usually, it lies with publishers or what are
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referred to as content owners. It is these publishers or content owners 
who make money from copyrighted works, and therefore have a special 
interest to ensure that protection of copyright is enforced at any cost.

The Nature of Digital Information

The digitised world of today is characterised by the availability of the 
Internet and the development of more sophisticated digital technology. 
The Internet was at its inception hailed as a liberating and democratising 
entity, where anybody could express themselves and not be bound by 
physical boundaries in their expression. Hence, the view that one can 
find anything and everything, good or bad on the Internet. The effect of 
the digitised world is that information is no longer physically bound, 
but traverses through cyberspace, and where it originates is not of any 
concern to those who use it. Information on the Internet can also be 
easily copied and distributed to all at the blink of an eye. It is these factors 
that have affected the economy ot information, its creation, distribution 
ami use.

The information age, as we know it, is characterised by information 
largely available in digital form. Indeed Clarke (1999) has stated that 
"the most cost effective iorm in which data can be prepared and 
disseminated is in digital formats". The development in computing, 
networks and data communications has resulted in a lot of information 
being available in electronic or digital formats; more and more 
organisations, businesses and governments are dealing with information 
in this form and find it easier to deliver services through the digital 
medium. Since information is now available in digital form, and is mostly 
available on the Internet, copying, manipulating, and distribution of 
inlorm.ilion have become much easier than they were before. The very 
act of reading resources from the Internet entails downloading - which 
is essentially copying files to your own computer, so that you can read 
them. I figilal information can be copied easily to make perfect copies; 
such informal ion is also amenable to manipulation, which could be 
difficult to detect, but which could have devastating results. Digital 
information that is available via networks can be easily accessed by 
undesirable elements that may use the information to discredit or 
negatively impact on individuals for whatever reason.

Digitisation of information has made it easy for copyrighted works 
to be copied without any effect on the copy; it has also "blurred the lines
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Publishing in the Digitised Environment

In the past, publishing materials were a physical matter, as books, 
newspapers, journals, etc, were published in a tangible form. Although 
reproducing such materials was done even then, it invoked a lot of time 
and effort to photocopy or to record music on tapes, etc. 1 lence, although 
there was and has always been copyright infringement, it was not as 
easy to do, as it is in the digital environment. According to Clarke (1999), 
the electronic or digital environment has enabled the follow ing:

• Convenient and inexpensive creation of n< lata objects in digital 
form;

• Conversion of existing materials into d ; tai objects (digitisation);
> Near costless replicas of data objects at imi asurabls low marginal

costs;
Inexpensive and widespread acce~-. t ' • 
of devices (mobile phones, web-en.H .■

Convenient manipulation of data . >b;

between copying and reading, sale and reuse, performing and viewing a 
work (Hill, et al. 1998) quoted by Correa (2000). The very empowering 
factors of digital technology, i.e. easy publication, etc, has a negative effect: 
it has made the rendition of copies an easy, effortless endeavour. These 
factors have engaged those tasked with ensuring that the moral and 
economic rights of owners of intellectual property are protected.

The Internet or the web has made pu y matter; it has
facilitated distribution, as once information is pu lished on the Internet, 
it becomes instantly available to millions of people orld
(Moahi, 2004). Digital technologies such as C Ds, DVDs, ipods, etc, have 
also made publishing easy and affordable tor publishers; hence, the 
explosion of materials and music on those formats

For individuals and scholars, who want exposure for their work, 
this is indeed a very welcome development. However, for publishers 
who have a profit or commercial stake in their publications, it has posed 
a significant problem. The publishers worry about their returns, where 
materials are easily accessible on the Internet. This has led to licensing 
materials and controlling access through the use of passwords and 
encryption and Internet protocol (IP) recognition.
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Copyright and the Digital Environment

I he digital environment has changed the way content is accessed and 
used, especially on the Internet. Information can be communicated 
quickly Io millions of individuals all over the world. Lowcost, high quality 
copies of digital documents and objects can be made; such copies can be 
altered and manipulated in ways that may not be immediately obvious. 
Most i ruci.il ol all is that the relationship between owners and users has 
< hanged dramatically. According to Story, et al. (2006), the ease of copying 
and distribution ol digital materials through piracy has increased. Users 
do not see the need to have to pay lor information and products that can 
be Ireelv available. Second, many users rightly feel that the doctrine of 
lust sale has been upset. I his arises from moves by content owners in 
the entertainment industry to make it illegal for users who have 
legitimately bought products to make copies, for example of their CDs 
on their computers to use at home, work or in the car. Second, most 
users in the eyes ol the content owners are viewed as pirates and thieves 
as they go about sharing music, information, entertainment, and other 
materials found on the Internet. There is now a dichotomy between users 
who favour a culture of sharing, and owners who favour a culture of 
monopolisation and privatisation of information (Story et al. 2006).

However, this has created a problem for both publishers/owners 
and the users of information. On the one hand, for publishers/owners, 
the easy distribution and availability of materials on the Internet means 
that the economic returns (i.e. from sales) of the works would be severely 
curtailed, because once the material is available digitally, illegal copying 
and distribution becomes easy. On the other hand, for users, the concern 
is that the content owners would want to take measures to curtail access 
to information as is being done now through licensing agreements, and 
the use of digital rights management systems. This is the dilemma 
currently facing copyright in the digital era. Issues around easy 
reproduction of digital materials have also become a challenge for 
publishers and users alike. For example, movie and music distributors 
have fell that copying of these to other mediums, for example, from a 
CD to a computer or iPod, is violating their intellectual property right. 
On the other hand, users feel they have the right once they have 
purchased their original copy to make as many copies and in as many 
formats as they wish.

ruci.il
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Copyright owners and their agents have therefore taken to lobbying for 
stricter and more stringent means of controlling access to information 
and other copyrighted materials

11
K

Measures taken to Protect Copyright in the Digital Era

Copyright owners have pointed out that the relative ease that technology 
gives to users to make copies, cut and paste, etc, has the effect of 
jeopardising the owners' economic interests and gains. Ch er the years, 
copyright owners have implemented technical and legal means of 
protecting their works from what they termed 'unauthorised use". As 
far back as the early years of computing and networks, various digital 
rights management (DRM) systems were in place. Software and databases 
were protected, using technological methods, such as encryption, 
requiring passwords and limits on the number of times software could 
be copied and databases could be used. Even as DRM systems existed in 
the early days with reference to software, it was not until the World 
Intellectual Property Organisation (WIPO) Internet Treaties were put in 
place that intellectual property measures were articulated to embrace 
the changes brought about by the digital era These are the IV/PO 
Copyright Treaty and the WIPO Performance anil Phonograms Treaty, 
which were created in 1996, and came int< > f< »rce in 2000. I hese treaties, 
according to Yu (2006), required Mate, to ma I ■ legal pr< isi< >n to protect 
against the circumvention of DRMs. Sit e tl ei te< tion measures 
for digital copyrighted works have increa wd in • ation, and legal
measures (especially in the US) have been m-a.’

Digital Rights Management (DRM)

Protection of digital work has been facilitated by t: ■• n <>f digital right 
management technologies. DRM is defined as " ‘ • name for
technologies that prevent you from using a copyright' d digital work 
beyond the degree to which the copyright owner wishes to allow you to 
use it" (Litman, 2001) quoted by Bailey (2006). DRM ensures that worls 
such as documents, objects, computers software, databases, etc., can be 
subjected to access control measures, such as passwords to unscramble 
encrypted works, and licensing agreements. This means that digital 
materials can only be accessed through facilities such as logging in and 
providing passwords or through the recognition of the Internet Protocol 
(IP) address of the computer the user will be utilising to gain access or 
through the use of access cards.
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Digital Millennium Copyright Act (DMCA)

The US Congress, in response to the lobbying of owners, their agents 
and publishers, passed the Digital Millennium Copy Right Act (DMCA) 
in 1998. According to Lee (2006), US Congress, by passing the DMCA, 
gave content owners "explicit statutory protection". The DMCA makes

The use of such technologies enables the copyright owners to use 
technology that grants certain rights to the users and prevent certain 
uses of the copyrighted work. DRM allows monitoring and control of 
how such materials are used, in effect, putting copyright owners in control 
of their works, even as they charge users for it. There are two key 
technologies that make up a DRM system: digital markings and 
encryption. According to Bailey (2006), digital markings may be "simple 
labels that attach rights information to content; or watermarks that 
typically hide information that can be used to identify a work". 
Encryption involves scrambling content, so that those who have no 
authorisation in the form of a code or password cannot decipher the 
content.

Although DRM technology has always existed, users have found 
ways of circumventing them. There are and have always been a large 
variety of devices and software used to gain access to encrypted content. 
In today's environment, hackers will always find a way of gaining access 
to encrvpted works or develop software for doing so.

Licensing of Content

Another measure used to control access and use of copyrighted materials 
is the signing ol licensing agreements between owners and users of 
knowledge. To protect their economic earnings, publishers and copyright 
owners have Im ned Io the use of contract law, by enforcing the signing 
ol license agreements as a prelude to gaining permission to use 
copv righted works, lor example, in order fora university library to access 
•i database, thev may have to sign a user license agreement that stipulates 
rights ami obligations Io the user. Copyright owners/content providers 
end up diet.ding, terms of use to the content users. They dictate who 
may use such information, who may have access to it, how long they 
can use it, whether it can be translated or repackaged, etc. Licensing, 
therefore allecls lair use, first sale and public lending rights (especially 
lor libraries and information centres).
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Impact of DRM Systems and DMCA

1 he use of DMCA to give a legal bad ing t< > DRM has hail an impact on 
some copyright exceptions, as well as undermining the very nn’sini d'etre 
of intellectual property protection - the encc>uragement < if < reativity and 
innovation. It threatens academic freedom, a< cess to public domain 
works, preservation of works bv librarit the < r :*:■ ■: 
works, and the conduct of historical research B - : i.
on the individual user, libraries, and content ::

it a crime to crack or circumvent (override) DRM technologies, 
manufacture or sell technology that helps to circumvent DRM. Indeed, 
according to Reese (2003), DMCA provides legal support for DRM, and 
gives copyright owners the right to control access to their works. 
However, DMCA legislation has provisions meant to safeguard lair use. 
These, according to Lepage (2003), include exceptions for the following:
• Encryption research - research into the effectiveness of encryption 

or into the ways and means of protecting content:
• Reverse engineering for identifying how technology works in order 

to create technology that is compatible;
• Security testing;
• Access to databases containing personal information: and
o Authorising libraries, archives and education institutions, to access 

works for purposes of evaluating them tor possible purchase.
However, in spite of the above exclusions, copyright owners have 

used the DMCA to impinge on various aspects of fair use.

Fair Use or Fair Dealing

1 air use or fair dealing is one of the provisions in man cop/i ight laws 
In this provision, copying and distribution is allowed tor the purposeof 
research and study, as well as reproducing materials to enable disabled 
individuals to access it, e.g. translating it into Braille. .All these can be 
done without first seeking the permission of the copyright holder. Fair 
use consists of a set of guidelines that outline what constitutes allowable 
use of copyrighted material (Moahi, 2004).

Prior to the digital era, users of information and owners had struck 
a balance through fair use, where it was understood that educators and
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researchers can use portions of works without seeking permission for 
educational and research purposes, including also conversion of works 
into formats that are user friendly for different groups of people, such as 
those living with disabilities, in particular, visually challenged individuals. 
I lowever, this balance was upset by the ability of users to create copies 
of works easily through the use of digital technology. In the digital or 
electronic environments, many such works are available in electronic 
form, and are easily copied and distributed around the world as compared 
to the tangible works of old. Today, it is possible to have e-books, which 
can be copied and distributed around the world, at the blink of an eye. 
Obviously, these developments would have effect on the rights of owners 
and producers of information and related products. In response to this, 
copyright owners have intensified efforts to control their economic 
benefits by enforcing DRMs, licensing agreements and ensuring that 
legal provisions are in place to support the DRMs in the form of the 
DMCA. The effect of DMCA is that copyright owners "are exerting 
increasing control over playback devices, cable media offerings and even 
Internet streaming" (Lee, 2006), not forgetting databases, e-journals and 
e-books, l b is control is exerted in a number of ways: First, the use of 
DRM means that content users are limited in how they access and use a 
copyrighted work. According to Bailey (2006), DRM technologies 
provide three types of content rights:

• Render rights where authorised users may view, play and print 
protected content;

• Transport rights where authorised users may copy, move and loan 
content; and

• Derivative rights, where authorised users may extract pieces of 
content, edit it, and include in other works.

Depending, on the type of rights that one is afforded through the 
In cnse agreement, the DRM technology is structured such that the rights 
arc embedded and therefore the user will be restricted accordingly. 
Notably, the types of rights accorded depend on the price paid, which is 
differentiated accordingly.

Licensing agreements give the copyright owner power to control 
how the content is used and tend to override the copyright law which 
may exist in a particular country or domicile. Licensing means that 
copyright owners even after selling their content for use can still dictate
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First Sale Doctrine

I

The first sale doctrine allows individuals who 
works (e.g. books, CDs, etc) to sell, lend, rent, 
own use.
of second hand books, music or

e licensing 
ve included 
oc trine, and 

• anv easier 
ning bigger 

ontcnt users 
,, such as the 

pushing up the cost of

own copies of copyrighted 
or make copies for their 

•. The exclusion is of particular interest to public libraries, owners 
video rental shops (Reese, 2003). Indeed,

terms of how such information may be used, accessed, for how long, 
etc. This particularly affects information providers, such as libraries that 
are increasingly buying journals and other products in digital form. Not 
only are these products very expensive, but also the libraries are expected 
to sign license agreements that dictate who can use the products, and 
usually will restrict the repackaging of such information to cater for 
minority groups, such as the visually impaired users. It also affects 
individuals as Lessig (2004), has shown through a verv good example 
that follows below.

Copyright laws basically protect against copc ing. I lowever, to use 
electronic or digital materials, one has to download, or copv content to 
one's computer. Lessig notes that prior to the Internet, individuals could 
read copyrighted materials that they had purchased as many times as 
they wanted to. That act of reading over and over was not a copyright 
infringement, because to read the book, the individual did not have to 
make a copy. To use an electronic book or document, one has to first 
download the copy - effectively making a copv. Io prevent this 
happening, licensing agreements and DRM tc.i : ■ ", would allow the
individual permission to read the book a numbei ■} ond whi< h
the individual would be infringing copyright. Further, the technology is 
such that the DRM would not allo. | to read the book
beyond a number of times. In the digit il ei tent, therefore, the 
content user is controlled.

In essence, copyright owners can m : 
agreements to override the local rules ot 
in them the exceptional clauses, such .:■> t i.r 
public lending rights of libraries. This sits 
by the fact that copyright ow ners arc mcrgii 
and bigger, and therefore wielding mon . 
Further, the merging of copyright owners ,n. 
merging of Google and YouTube, has the cite-. : 
digital information.
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the first sale doctrine, according to Reese, "has been essential to the 
balance in copyright law between authors' rights and public access to 
works (Reese, 2003). Digitisation of such works, coupled with the use of 
technology or licenses to control access means that this balance is upset. 
Digital works that are sold to users are usually encrypted or protected in 
such a way that the use of the work is controlled and the individual is 
restricted in the use. For example, the library's public lending right is 
challenged, because restrictions are imposed as to whom the library can 
allow access. The purchase of an electronic book or e-book does not 
mean one can use the book or dispose of it as one may wish, or may 
have done with a physical book. DRM and licensing agreements dictate 
how the book may be used and how many times it may be read, or even 
excerpts of it printed. Lee (2006), goes on to point out that technology 
generally tends to offer some empowerment for individuals: for example, 
the VCR allowed users to be able to tape TV shows for later viewing; 
M1’3 players allowed users to put their music in their pockets or bags 
(i.e. put all their music on one little gadget for portability). However, 
content owners and providers have sought to use legal provisions within 
DMCA to try and block what these technologies can do for users by 
arguing that by recording shows and music, they are violating copyright 
law.

Competition to Motivate Innovation and Creativity

Copyright as envisaged was an attempt at giving creators of copyrighted 
work an incentive to create more by safeguarding the economic returns 
from their creation. However, DRM and DMCA have made it 
increasingly dil I icult for competition to thrive, and for new and exciting 
products Io be created. Lee (2006) has the following to say about the 
I )M( A: " I he I )MCA is anti-competitive. It gives copyright holders and 
lhe technology companies that distribute their content the legal power 
to create closed technology platforms and exclude competitors from 
interoper.il i ng w ith them" (Lee, 2006). Essentially, while copyright was 
Ionised on providing incentives for creativity, DMCA is increasingly 
being used to stifle competition, and thus has an effect on the diversity 
and amount of creativity and innovation. Lee goes on to note that the 
DRM technologies that are used to protect copyrighted works are "clumsy 
and ineffective; they inconvenience legitimate users but do nothing to 
stop pirates" (Lee, 2006). Although attempting to fight piracy, DRM 
and DMCA mainly serve to control the interest of a few copyright holders,

interoper.il
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Measures of Protecting IP and the African Perspective

According to Nicholson (2005), developing count- . e-pe. i.dlv Atrii ii 
countries, are net importers of copyrighted intern afion or intellectual 
property. Many of these countries are made to sign international 
intellectual property laws as a condition for trade agreements and 
membership into the World Trade Organisation. This means that these 
countries are mandated to adhere to the laws and roles imposed by 
developed countries on intellectual property rights. This includes the 
DRM systems and the DMCA of the US (which is the biggest net exporter 
of intellectual property and stands to gain the most from it). It is further 
pointed out that the anticircumvention laws as found in the DMCA, are 
likely to find their way into developing countries that have signed trade 
agreements with the US, and thus affect developing countries, such as 
those in Africa in a number of ways.

who want to make as much a profit from their creativity and are afraid 
that other "upstarts" will wrestle the market from them. Copyright 
owners in the technology and entertainment field are particularly 
interested in stopping others from making products that are compatible 
to theirs. Yu (2006) states that: "DMCA has been misused to deter 
competition and interoperability of tangible products that only 
incidentally' incorporated copyrigtable software code" (Yu, 2006). 
Examples provided by both Lee (2006) and Yu (2006) show that DMCA 
may be used to effectively stifle competition. Lee points out that 
technology industry has challenged the concept of reverse engineering 
(trying to understand how a technology works, in order to create own 
products that are compatible with the technology) as being copyright 
infringement.

Preservation and Conservation of Works

Another crucial issue pertains to the preservation and conservation of 
digital information. In the past, libraries and other information centres 
have been in the business of ensuring that works are preserved for 
posterity. In the digital era, this n r ■ , -.-ebb because the licences 
stipulate that the content users have tl ' to use the information 
but do not own it. Not owning it means that they may not archive the 
content, and when they cease to pay the licen sir ; fee ac< ess and use < 
the materials also ceases. This is another problem area, where the rights 
of users are infringed through DRM systems and lie ing agreements
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Since most information, educational and otherwise, comes from 
developed countries, and in particular, the US, the use of DRM means 
that even if a country has its own copyright laws to reflect national 
development priorities, the use of technology to block and control access 
may undermine and overrule these priorities (Doctorow et al. n.d.). For 
example, where a country allows exemptions in the way copyrighted 
materials are used, DRM may override the exemption through 
technological means that govern and determine how materials are to be 
used.

Many African countries have in various fora expressed concern that 
11’ protection measures may have the adverse effect of stifling 
development, because they may deny access to ideas and technologies 
that are crucial for their development process. They rely to a great extent 
on knowledge and information from developed countries, most of which 
is copyright protected. For example, in order to innovate, there may be 
need to utilise some information that may be copyrighted and therefore 
not accessible. DRM is yet another stumbling block that these countries 
may lace. Many African countries are also poor, and cannot afford 
software and other educational material for their students and pupils. 
Where such materials are protected through DRM, which specifies how 
many people may use them and from what location, etc, it becomes 
di lli< nil, and, mean that the provision of education is affected. Doctorow, 
cl al. (n.d.) points out that although digital technology, such as e-books 
has made it easy for disabled persons to enjoy the same materials as able 
bodied people, DRM may make it difficult. An example is given of 
Adobe's e-books, which come with capacity to be read aloud by 
computer, but which the authors of the books are allowed to switch the 
capacity oil.

The provision of education may be affected, where a country's 
copyright laws provide exemption for educational works. Where works 
are digital, as is increasingly the case, DRM may impinge on the use of 
material’ lor educational purposes by dictating how many times and by 
how many people that may use it. Where materials may be bought and 
licensed by one entity, such as a Ministry of Education or a national 
university, it may not be possible to distribute the material, unless a 
licence is granted to do this - at a cost. Many African countries cannot 
afford the extra cost associated with the purchase of such licences.

The African continent in general suffers from the digital or 
information divide. Basically this means that there is an imbalance of
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Conclusion

access to information or even the tools of information such as ICTs 
between the developed world and the developing world. It is contended 
that the digital divide may be exacerbated as information, knowledge 
and ideas are locked in using DRM, unless the entities wishing to use it 
can pay. Many African countries have weak economies and low exchange 
rates that will affect their ability to pay, and thus protection of content in 
the digital era may stifle African development.

One of the rights protected through the use of DRM is prevention 
from making derivative works. Derivative works may be required to 
adapt materials for people who may be illiterate or who may have a 
disability. DRM technology is able to prevent derivative works 
technologically, and thus it may be necessarv. but not possible that those 
wishing to make derivative works pay for doing so, if at all they would 
be given permission.

According to Doctorow et al. fn.dj, d-. eloping nations rely on used 
and second hand information materials such as used books, computers 
and other instructional materials. However. DRM can prevent the re­
sale, lending and donation of information goods, thus undermining the 
development process.

This chapter has considered issues affecting . rig.ht in tiic digital era 
It has shown that copyright in the digital era . •’ ily implemented,
and this has resulted in various measure- i as digital rights 
management systems (DRM) and the Digital Millennium C opyright Act 
(DMCA) of the USA. These measures arc show n to have a detrimental 
effect on some of the exclusions that were available in the copyright 
laws or guidelines in the analogue environment or era of physical 
manifestations of expressions. These exclusions covered or protected fair 
use, first sale and public lending rights. In addition, the measures have 
been shown to pose potential threats to competition and innovation, 
threats to individual privacy, to academic freedom and to preservation 
and archiving of digital materials for future generations. The chapter 
has also highlighted some of the problems posed by these copyright 
protection measures on developing countries, especially African countries, 
which overall, produce a tiny fraction of the intellectual property in the 
world, and therefore depend greatly on copyrighted information from 
abroad - especially the US.
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Review Questions

i.

4.

References

Identify the characteristics of digital information resources that 
make infringement of copyright easy and sometimes difficult to 
detect.
Describe the different measures taken to protect copyright in the 
digital environment.
What in your view would be the impact of these measures in the 
various uses of information and other copyrighted materials?
1 low do these measures to protect copyright in the digital era 
impact on African countries and their bid to enhance their 
development?
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Chapter 16

Natfian (Mnjama and (peter Sehina

Introduction

Freedom of Information and Privacy in Digital 
Era

Information occupies centre stage in all disciplines. This may partly be 
due to the fact that almost everything which individuals do or which 
society engages in, generates or is driven by information. The increasing 
significance of information has given rise to legislation to promote and 
control it, such as Freedom of Information (FOI) and Privacy legislations, 
among other laws. FOI legislation provides a legal right of access to all 
official records held by' government subject to certain exemptions, which 
the law clarifies. The essence of Privacy legislation is to establish a right 
of access to information held by government on individuals. Both 
legislations aim to create an access regime, which ensures that citizens 
can gain direct access to official information, while at the same time 
making certain that privacy' of individuals is maintained. (Whitman, et 
al., 20(11). It has however been observed that the adoption of Information 
Communications Technology (ICT) has resulted in new opportunities, 
through which citizens can gain access to information, but at the same 
lime opened new ways for the intrusion into the citizens lives. Bennett 
(1997) noted (hat the adoption of privacy laws was meant to counter the 
intrusiveness of the state and ICTs into the personal affairs of individuals. 
Privacy laws are therefore designed to protect individual privacy and in 
so doing empower individuals to influence control over the 
communication, disclosure and access to information about them. Clearly 
as Cahir (2002) had observed, any law which is adopted to regulate access 
information can impact on its creation, content and on the modalities 
for accessing, communicating and disclosing it.

This chapter discusses the effects of ICT on access to information in 
FOI and Privacy regulatory environments. It argues that the continuing
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advances in ICT have led to greater and improved access to public 
information, and at the same time have intruded into personal privacy.

The chapter shows that there are areas of conflict that have been 
created by FOI and privacy legislations. Whereas FOI promotes access 
to information, privacy laws limits and controls access to personal 
information. Compounding these conflicts is the complex nature of 
society and developments in ICT, which makes privacy difficult. In view 
of the difficulties in attaining complete privacy, Cahir (2002) suggested 
that:

A person's desire to keep private his personal information is at odds 
with the way in which modern society functions; to prevent a loss of 
privacy a person would have to opt out of modern life altogether. A legal 
measure that (is) aimed at establishing an absolute and inalienable right 
to privacy would require a restructuring of society itself.

With the continued sophistication of ICT with their varied ways of 
capturing and disseminating information, privacy laws can at best 
regulate infringements rather than sustain definite privacy.

Developments in ICT have also created restrictions for FOI 
legislation, as some individual employees who are empowered to use 
ICTs to create and maintain records as they transact official business 
may personalize the records. At times, the record-, are unknown to exist, 
because they have not been logged into organisational files or databases 
to form part of the corporate memory. At other times, the records are 
known to exist, but retrieving and making them available for access in . 
support of other business needs not related to th- > >e of the creator or for 
FOI legislation is difficult. Therefore, advances in 1C I impact not only 
on FOI or Privacy legislation, but also on the management of public 
sector records.

The importance of access to information has been enshrined in 
various international and regional treaties, which bestow on their 
signatories the responsibilities of enforcing and regulating adherence to 
them. Since access to information is a wide undertaking, its enforcement 
and regulation by signatory countries is by virtue of constitutional 
guarantees, FOI and through privacy legislation, among other laws. 
Realizing the importance of access to information to humanity the United 
Nations (UN) was the first international body to commit its members to 
protecting and facilitating access as a human right. Initially, the UN 
considered access to information as facilitator of free expression. Later,
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Access to information: Historical Background

through evaluations by the Office of the Special Rapporteur on Freedom 
of Opinion and Expression, it becomes clear that access to information 
is also an independent right on its own accord. The European Union 
followed with similar access to information treaties, and much later the 
African Union adopted access to information provisions into instruments 
which member countries committed themselves to.

The section that follows provides a historical overview of access to 
information from the perspectives of FOI and Privacy legislations. The 
next section attempts to define and differentiate FOI legislation from 
Privacy law. Other sections focus on the impact of ICT on both FOI and 
Privacy laws, ICT, FOI and Privacy laws, from an African perspective, 
and the argument irrespective of the level of ICT development, both 
FOI and Privacy laws benefit from good records management regimes. 
The chapter concludes by stressing that access to information legislations 
is an important development, but countries which seek to adopt the 
laws, including those who have already done so, should not consider 
good records management practices as an option, but an integral element.

Access to information is normally ascribed to FOI legislation, as seen in 
the titling of Access to Information Act (19S3) of Canada, Promotion of 
Access to Information Act (2000) of South Africa, the Law Concerning Access 
to Information Held by Administrative Organs (2001) and many others. If 
this is taken to be the norm, we may fail to understand that access to 
information is a broad process, which caters for access to official 
information, as well as protecting personal privacy through regulating 
access to information in which individuals are the subject. It should be 
known that most, if not all, FOI laws have exemptions which seek to 
promote personal privacy, (Banisar, 2006). In as much as FOI laws do 
have clauses .seeking to protect personal privacy, countries still adopt 
Privacy laws. Others like Zimbabwe have adopted a law which promotes 
access to official information and protects access to personal information 
in one instrument (see the Access to Information and Privacy Act (2002).

Essentially, access to information is centered on two competing 
rights: freedom to access official information and the protection of access 
to personal information captured in official information. This chapter 
will break away from the norm of taking access to information to be a 
facilitator for free access to official information. It considers access to
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information to be a broader concept, which caters for both free access to 
official information and protection of personal privacy. It views FOI 
legislation as facilitating free access to official information, and Privacy 
laws as protecting and regulating access to official information which 
have individuals as subjects. As a result of this explanation, tracing the 
history of accw-s to information willbe considered under FOI and Privacy 
laws.

■

Ci

The history of FOI laws dates back to 1766, when the first law was enacted 
in Sweden as the Freedom of the Press Act. Manx more countries have 
followed with the adoption of similar laws However, the precedent to 
many more countries adopting FOI laws appears to be one set by the 
UN. As early as 1946, the UN through Resoluti ■>: 59 (1) proclaimed that 
"freedom of information is a fundamental human right and... the 
touchstone for all freedoms to which the United Nations is consecrated." 
Although this resolution appears to pin onlv the UN to FOI. it nonetheless 
suggests that member nations were also expected t< > uphold access to 
information as a fundamental human right. 1 ■ irs later, through
Article 19 of the Universal Declaration of Human Rights (UDHR), the 
UN made it known that: "Everyone shall ha . • - the right to hold opinions 
without interference. Everyone shall ha.e the n/ht to freedom of 
expression; this right shall include freedom to n- rive and impart 
information and ideas of all kinds, regardless of frontiers, cither orally, 
in writing or in print, in the form of art, or throu. ■■ nr. other media of 
his choice." By way of this declaration, the UN e:... xmed each human 
being to be in possession of a right that enabled them <■ • pre ,, themselves 
freely. Invariably, this right greatly depends on the .>bihM of people to 
seek, receive mid impart information, indicating the necessity of access to 
unrestricted information. The UDHR was seen more as a statement of 
principles and aspirations, which did not compel member states to 
legislate for freer access to information or expression. It was seen more 
as a move to encourage countries to guarantee freedom of expression.

Realizing the little legal grounding of the UDHR, the United Nations 
in 1966 ratified the International Covenant on Civil and Peoples Rights 
(TCCPR), and Article 19 of this treaty reiterated the exact words of Article 
19 of the UDHR, and importantly, bound signatories through Articles 2 
and 3 to create legal environments to protect and enforce freedom of
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Privacy Laws

Introna (1997) observes that while academic debates on personal privacy 
emerged in the 1960s, the history of privacy can be linked to the 1890 
journal article of Brandcis and Warren in the Harvard Law Review. Just 
like FOI laws, laws protecting personal privacy have their emergence 
linked to the UNDHR and ICCPR. While enforcing recognition of 
freedom of expression and committing member states to protecting it 
against abuse, the UDHR and the ICCPR went further to protect privacy 
of citizens. Articles 12 (UDHR) and 17 (ICCPR) state "No one shall be 
subjected to arbitrary or unlawful interference with his privacy, family, 
home or correspondence, nor to unlawful attacks on his honour and 
reputation...Everyone has the right to the protection of the law against 
such interference or attacks." In 1990, the UN issued guidelines on the 
collection and processing of personal information.

The purpose of this protection was acknowledgement that access to 
information is critical to citizens, but the access has to take into 
consideration that individuals also have information which is personal 
to them and access to which had to be regulated. Commenting on the 
importance of protecting privacy of personal information, the United 
Nations High Commissioner for Human Rights (1988) stated that:

The gathering and holding of personal information on computers, 
data banks and other devices, whether by public authorities or 
private individuals or bodies, must be regulated by law. Effective 
measures have to be taken by States to ensure that information

expression and establish remedial measures for deliberating on its 
infringement.

Indicatively, the above treaties protected freedom of expression, 
which also included freedom to form and hold opinions. Conversely, 
protecting freedom of expression warranted protection of access to 
information, since without the latter, freedom of expression would not 
be complete. This was made clear by the several reports of the Office of 
the Special Rapporteur on Freedom of Opinion and Expression. In some 
of these, the Special Rapporteur argues that access to information should 
not only be taken to be a facilitator of free expression, but, is in itself a 
free standing right, (United Nations, Commission on Human Rights, 
1995).
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concerning a person's private life does not reach the hands of 
persons who are not authorized by law to receive, process and 
use it, and is never used for purposes incompatible with the 
Covenant. In order to have the most effective protection of his 
private life, every individual should have the right to ascertain in 
an intelligible form, whether, and if so, what personal data is 
stored in automatic data files, and for what purposes. Every 
individual should also be able to ascertain which public authorities 
or private individuals or bodies control or may control their files. 
If such files contain incorrect personal data or have been collected 
or processed contrary to the provisions of the law, every ind i vidual 
should have the right to request rectification or elimination.
The ICCPR also through Articles 2 and 3 made certain that privacy 

to personal information would be protected and guaranteed. By having 
both Articles 17 and 19 into the ICCPR, the UN was creating a more 
balanced access to information framework which had regard to 
information dealing with the person of individuals.

The European Union (EU) adopted the European Convention on 
Human Rights (ECHR) in 1950 and Article 10 of this treaty says: 
"Everyone has the right to freedom of expre -non. This right shall include 
the freedom to hold opinions and to re. - i .e and impart information 
and ideas without interference by pubh. :w‘i«rity and regardless of 
frontiers." The EU in adopting this article i.-:i died its < ommitment to 
embracing the UDHR and the ICCPR and /. a , thus <- ■ pis ting member 
states to further obligate themselves to a< ce ■ > to information at national 
levels. Just like the UDHR and the ICCPR, the ft. /. ent on to safeguard 
access to personal information through Article S of the I < HI’. loenhance 
acceptance of access to information, the I:U in 198] reic a ■ I tlv-f onventton 
for the Protection of Individuals with regard to Aiitoniu!i Proce • ///;.; 
Personal Data. Further, through the Council of Europe Committee of 
Ministers, the EU in 1982 released the Declaration on freedom of expression 
and information, and in 1995 the European Commission on Data Protection 
was established. In 1999, the Council of Europe issued guidelines on the 
collection and processing of personal information on the Internet.

In as much as access to information is promoted and facilitated 
through the passing of FOI and Privacy laws, in Africa these two processes 
are mostly through guarantees in independence constitutions of the 
various countries. By 2007, only Angola (2002), South Africa (2000),
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Access to Information: definitional issues

FOI Legislation

Uganda (2005) and Zimbabwe (2002) had enacted FOI laws. It appears 
that no African country has passed a privacy law as at 2007. Apart from 
constitutional guarantees, these countries also regulate access to 
information through repressive official secrets laws or some forms of 
national security laws.

The importance of FOI legislation to the society cannot be overstated. 
Birkinshaw (1996:1) argues that FOI legislation "has the ability to generate 
more controversy and heated debate than any other aspect of 
contemporary government and administration." Why should this be 
so? Is it because, when enacted, FOI legislation enables the citizens access 
lo information which in normal situations they would have had to wait 
for several years before being granted access to it or is it simply because 
governments the world over believe in secrecy? Bolton (1996) observes 
that the "fundamental purpose of FOI is to make public bodies more 
accountable by providing the public with records on request." Banisar 
(2002) argues that the collapse of authoritarianism and the emergence 
of new democracies have given rise to new constitutions that include 
specific clauses guaranteeing citizens rights of access to government held 
information. 1 le singles out the Word Bank, the International Monetary 
Fund and some donor agencies as being champions in advocating the 
enactment ot FOI legislation as way of increasing government 
transparency and combating corruption.

Then' .ire also other reasons justifying citizen's interest in gaining 
access to government held records. These reasons were perhaps best 
summed by Marsh (1987) when he wrote saying: "There are somewhat 
different reasons why it may be said that the citizens of a democracy 
ought to be informed about the operations of the executive government". 
That is because it is feared that any government, if it is allowed to work 
in secrecy, will abuse the power entrusted to it. The second reason is 
simply that openness of the government process is essential to good 
governments.

FOI refers to a "right which the individual exercises directly, without 
an intermediary. People seeking information do not have to persuade an
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decisions, where access to the records has been denied Under FOI 
legislation, a citizen who requests for information should be given the 
opportunity to inspect the document without any hindrance, unless the 
document has been exempted from FOI legislation ( itizens are also 
entitled to obtain a copy of the documents subject to paying the required 
photocopying charges. In case of audio visual materials, the citizens have 
the right to be provided with the opportunity of viewing a film, a 
videotape or hearing a sound recording, or receiving a transcript of a 
sound recording or short hand notes. Under FOI legislation, institutions 
are required to provide feed back within a specified period to all requests 
for information within a limited time, indicating its willingness to comply 
or reject the application. Experiences gained in many countries indicate

elected representative to ask questions for them, search for a lawyer 
willing to waive his fees or hope the situation involves peculiar 
characteristics that the press deem newsworthy. It is a free-standing right, 
which the ordinary citizen uses in his or her name. (Frankel, 2001). 
Some FOI laws declare that the access they wish to facilitate is to records, 
others to information. Generally, as Banisar (2006) observed, FOI 
legislation sets about a right of access to recorded information. As the 
practice in New Zealand shows, access to information should not just be 
set aside for recorded information or to records, but to oral information 
which is known to a government agency. But it can therefore be said 
that freedom of information is about which records can be disclosed 
and which records can be withheld from public inspection, thus making 
governments more open, transparent, and their actions subject to public 
scrutiny.

Screene (2004) noted that FOI legislation obliges government 
agencies to know:

What is the information they hold?

Where is it held?

Who holds the information?

How accessible is the information?

How can it be accessed?
Is the information reliable in relation to the transac tions that gave 
rise to it?

Freedom of information also provides for means of appealing against
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as Rodrigues (2006) has argued,

that many institutions are unable to meet time limits for requested 
information, due to too many requests and inadequate staffing.

Where FOI legislation has been enacted, it gives the citizens the right 
to request information held by government departments, local councils, 
semi-government agencies and statutory authorities, public hospitals and 
community health centres, irrespective of how long these records have 
been held. FOI legislation further makes provision for the right to access 
documents about one's personal affairs, regardless of the age of the 
documents and allows the citizen the right to request that incorrect or 
misleading information held by an agency on them be corrected or 
removed. In most cases, the Act does not apply to privately owned 
businesses. It is also worth noting that FOI legislation allows an agency 
to refuse access to certain documents or information. However, in most 
cases, it is only information that is likely to cause substantial harm to 
individuals and the public interest that may be withheld. The documents 
that are usually withheld are often called 'exempt' documents. Where a 
lile contains some information that qualifies to be exempted from public 
disclosure, the entire file is not necessarily exempted. Instead FOI 
legislation makes provision for any portions that can conveniently be 
segregated to be availed to the requester after the deletion of the portions 
that are exempt. I bis action is often referred to as redaction.

Requests for access to information under FOI can be made by the 
requester themselves, or their authorised nominee (for example, a 
solicitor), but in the case of a nominee, written authorisation from the 
requester must be furnished, in order to make the request. Moreover, 
theapplieations must be made in writing, clearly describing the requested 
documents, and must include the required application fees. The fees are 
basically used to cover searching lime, copying the requested information, 
and in some cases for lime spent in reviewing requested information to 
establish if it can be disclosed or not. Some institutions charge separate 
charges for information requested for personal use and commercial use. 
Where the information requested relates directly to the requester, some 
form of identification will be needed to certify that the records relate to 
the requester.

Through FOI legislation 
governments attempt to:

Acknowledge that official information belongs to the public, since 
it is they who have financed its collection and maintenance through 
paying of taxes among other revenue generation methods;
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Privacy

Although the enactment of FOI legislation has prov id< d a maj r I 
towards increased access to information held y govi rnmc ' 
nonetheless this has also led to the invasion of citizen s rn it » < 1 rl 1 
The advent of ICTs has brought with it radical changes in the manner i 
which vast quantities of information are collected, processc < an
While this advancement has been of great benei.t t> t it .out i i •’ 
also resulted in great opportunities tor invasion of pet s< »na privacy.
it was possible to secure and control access to traditional paper-oasea 
record keeping system, the same cannot be said of modern day databases. 
It is for this reason that various governments hav e pas-i c privacy or 
data protection laws regulating access to personal information e i y 
government agencies. Where privacy laws are in place, t ey ena 
citizens to access information held by governments about t iemsc‘ v^s- 
Privacy laws demand that information concerning inc ivi ua s e 
accurate, complete, relevant and timely, and makes provision or e 
persons involved to challenge the accuracy of such intorma ion.

Set out the content and parameters of the right to access official 
information;
Create duty-holders who are responsible for the provision of official 
information;
Create beneficiaries who are legally empowered to seek and harness 
official information;
Stipulate government bodies from which members ot the public 
can gain access to information and the ones exempted;
Explain how, when and at what cost information can be accessed; 

Make clear the duties of government bodies covered by the 
legislation;
Set out prescriptions governing how government bodies may 
legitimately refuse to provide the public with access to official 
information;

(ix) Lay down procedures regulating how access to information w ill be 
provided without waiting for requests tor its access to be made: 
and

Explain how conflicting acceo b,ue-> w ill be
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Moreover, privacy legislation requires, that information be obtained 
directly from the individuals concerned, and that information collected 
for one purpose cannot be used for other purposes without the consent 
of the individuals involved. Privacy laws further forbid the disclosure of 
personal information to third parties, without the consent of the persons 
mentioned in the records, unless their activities are of a criminal nature.

Privacy itself is a difficult term to define. Article 12 of the Universal 
Declaration on Human Kights provides that "No one shall be subjected 
to arbitrary interference with his privacy, family, home or 
correspondence, nor to attacks upon his honour and reputation. 
Everyone has the right to protection of the law against such interference 
or attacks." The International Council on Archives (1998) defines it simply 
as "the right to be secure from unauthorized disclosure of information 
contained in records/archives relating to personal or private matters." 
Different authors interpret the term private differently. To some, privacy 
is the ability to control information about individuals, their personal 
affairs and the circulation of information relating to them. Parker (2001) 
opines that privacy is the ability of the individual to lead his life without 
anyone:

Interfering with his family and home life;
Interfering with his physical or metal integrity or his moral and 
intellectual freedom;
Attacking his honour and reputation;
Placing him in false light;
Disclosing irrelevant and embarrassing facts about him;
Using his name, identity or likeness;

(iii)
(iv)

(v)
(vi)
(vii) Spying, or prying on, watching and besetting him;
(viii) Misusing his private communication, written or oral; and
(ix) Disclosing information given or received by him in circumstances 

of professional confidence.
As can be seen from the above definition, privacy covers several 

areas. In this chapter, the focus is on the use and misuse of information. 
In order to ensure the privacy of data subjects, many governmentshave 
established what Clayton (2001) and Bennett (2001) refer to as privacy 
or data protection principles. According to these authors, the principles 
demand that:
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Personal data should be processed fairly and lawfully. In other words, 
any government agency which holds personal information must 
be accountable for it;
Personal data should be obtained only for one or more specified 
and lawful purpose, and not be processed in any manner 
incompatible with that purpose or those purposes;
Personal data should be adequate, relevant and not excessive in 
relation to the purpose or purposes for which the}' are processed;
Personal data should be accurate, and where necessary kept up to 
date;

Personal data processed for any purpose or purposes should not 
be kept longer than is necessary for that purpose or those purposes; 
Appropriate technical and organisational measures shall be taken 
against unauthorised or unlawful processing of personal data and 
against accidental loss or destruction of, or damage to, personal 
data; and

Personal data shall not be transferred to another country, unless 
that country ensures adequate level > >t protection for the rights and 
freedoms of data subjects in relation to the processing of personal 
data.

Despite the increased demand for access to information, citizens 
are also increasingly demanding for protection from unnecessary 
disclosure of information about them. In this respect, there is need to 
maintain the right balance between the need of access to information 
and the need for privacy for citizens. In order to maintain some balance 
on the two issues, many governments have passed privacy laws, which 
regulate the types of personal information that is gathered, retained and 
disclosed.

A historiography on access to information earlier shows that privacy, 
as protected by international and regional treaties, is diverse. People 
demand privacy in their households, correspondence, conduct and 
behaviour among many other things. They demand that their privacy 
should not be interfered with either by the state or other individuals and 
institutions. Privacy from the perspective of access to information is 
substantially for personal information also known as information privacy. 
Clarke (1999) opines that personal privacy refers to the "claims of
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individuals that data about themselves should generally not be available 
to other individuals and organisations, and that, where data is possessed 
by another party, the individual must be able to exercise a substantial 
degree of control over that data and its use." Privacy legislation is founded 
on the belief that boundaries exist between an individual and others; a 
group and an individual; an individual and state, and so on, (Bennet and 
Raab, 2003).

Bennett and Raab (2003) suggest that privacy legislation is developed 
on 10 principles which require organisations to:

Be accountable for all personal information which they create, 
receive, manage and use;
Ensure that the personal information they collect, use and maintain 
is accurate, complete, up-to-date and adequate for the purpose that 
necessitated its collection;
Be able to identify the purposes for which they collect personal 
information;

(iv) Collect personal information limited only to that purpose;
Not collect and use personal information for other purposes other 
than the one identified. If there is need to do so, the individual 
concerned has to give consent;

(vi) Collect all personal information with the knowledge and consent 
of the individual concerned;

(vii) Retain personal information only for the time period 
commensurate with the purpose for its collection;

(viii) Be transparent about the policies guiding collection, use and 
maintenance of personal information;
I lave adequate security measures to protect personal information 
from undue access; and
Allow individuals whose information they hold the potential to 
access it, have it corrected if it is found to be inaccurate, not 
complete, or obsolete.

Privacy legislation just like FOI is not absolute. Privacy legislation 
has to be balanced with many other competing rights, one of which is 
FOI. However, withholding and restricting certain personal information 
can be contested, especially where there are feelings that the information
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ICT as FOI Legislation Promoter

One of the tenets of FOI legislation is for government agencies to inform 
citizens of the records series of the information held, which is accessible

The Impact of ICT on FOI and Privacy Laws

The development and growth in ICT has had considerable impact on 
access to information. ICT through email, Go ihcxj and Blackberry 
technology has led to wider access and dissemination of both official 
and personal information. The advent of ICT has revolutionised a< cess 
to information, in that it is not limited by space and time Information 
access is now possible outside office hours, and can be transmitted the 
world over in a matter of seconds. The ICT revolution, despite having 
led to wider and much freer access and dissemination of information 
has created vast opportunities for collecting and sharing information, in 
which individuals are subjects without their knowledge or consent.

£

is likely to benefit the larger citizenry. For instance, information on the 
acquisition of property and other economic benefits by politicians can 
be considered as personal information, but at the same time, it can be 
taken to be information which citizens can use to dispel the belief that 
politicians are after enriching themselves than pushing through public 
good. Even if privacy legislation is guided by the above factors, personal 
information continues to be collected without the consent or knowledge 
of the individual, and at times, individuals do not even know the 
organisations which hold or are likely to hold their personal information. 
FOI and privacy are related, because they both provide access to 
information. However, they are at the opposing ends of the spectrum. 
FOI is intended to open access to information through creating a defined 
access framework, with clear procedures to facilitate or deny access, and 
privacy legislation regulates access and use of personal information. From 
a democratic standpoint, citizens need unhindered access to information. 
Citizens have to formulate consent, participate in governance, and they 
need access to information, in order to <J< > these well. But democracy 
also realises that in as much as access to information has to be freer, 
citizens have personal lives which have to be respected, which means 
that access to personal information aspects of public information has to 
be regulated.
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ICT as a Privacy Intruder

Privacy has been under increasing intrusion, as a result of developments 
in ICT. I he development of technology to tap telephone lines, to put 
under surveillance individuals without their knowledge, or to exchange 
personal information again without individuals knowing, has invaded 
personal privacy. Clarke (1999) is of the opinion that the introduction of 
ICTs have resulted in "technology-driven privacy invasion...Data is 
increasingly collected and personalised. Storage technology ensures that 
it remains available. Database technologies make it discoverable. And 
telecommunications enables its rapid reticulation." It can therefore be 
said that growth in ICT promote invasion of personal privacy.

Organisations in their dealings with citizens collect, use, maintain 
and share personal information with others. Some of the information is

upon receipt of a request. The other mandates them to disclose official 
information without waiting for access requests to be made. The 
harnessing of ICT can make these processes much easier to perform. 
For instance, through ICT, government agencies can create an online 
FOI manual (also known as publication schemes) which lists the various 
records series of the information they hold and to provide advice on 
how requests for access can be made. The manuals can also be used to 
publish and disclose records and information without waiting for access 
requests to be made. The online manuals will be easy to update as and 
when necessary. In addition, the use of ICT can enable citizens to select 
whether they would want access, following a request made, to be in the 
form of a virtual record or one sent through snail mail.

Other benefits of ICT towards FOI legislation is in the form of the 
Co-ordination of Access to Information Request System (CAIRS), 
developed by the government of Canada. This system lists all the 
information which has been requested under the Canadian FOI law. It 
also lists the summaries of the records released, and further provides 
online copies of them. Through this system, individuals desiring making 
access to information requests can cross-check whether the information 
they seek to access has ever been requested before; if it has not been 
released, it allows individuals to ascertain the cause, and if it has been 
released, save (hem the trouble of making a request, but gain access to 
the online copy. This and many more uses of ICT can promote effective 
usage of FOI laws.
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kept in registered personal files, which are meant to capture complete 
information about an individual. Others are collected and sent to a central 
processing organisation like a credit bureau. For instance, an individual 
who enters into a hire purchase agreement or obtains a loan from a 
commercial bank has his or her personal information captured by the 
institution with whom he or she enters into an agreement. This institution 
will then have the personal details, repayment history of the individual. 
This information is then sent to a credit bureau, even without the consent 
or knowledge of an individual. The purpose of sending the information 
to this bureau is to enable other commercial enterprises with which the 
concerned individual seeks credit related services have access to it and 
judge the credit worthiness or ranking of the individual. At times, this 
information is not complete i.e. the individual has completed paying for 
the credit related service, and the information has not been sent to the 
bureau. Thus, other institutions which access this information may deny 
the individual similar services without stating the reason for doing so. 
ICT has been used to collect and share personal information, with others 
often in disregard of the 1U rules itemised earlier. Other organisations 
like the secretservices can obtain personal information from banks(bank 
statements on accounts) or hotels bookings, or tap telephone lines and 
use surveillance cameras to collect information on an individual.

Thus, ICT has the capacity to erode pnva< v J low ever, passage of 
privacy legislation is in itself not a deterrent i.ainst privacy invasion. 
Many countries have adopted the laws, an I yet. there are continued 
outcries from personal privacies that are invaded. The legislations are 
means towards protecting the privacy and not an end in themselves. As 
the discussion on the EU above shows, privac v legislation should be 
supported by' specific guidelines for it to achieve ■ .’ >als

Developments in ICT have also positive aspects. K T can be used to 
protect and enhance privacy. The development of Privacy Enhan< ing 
Technologies (PECTs) have attempted to regulate collection and use of 
personal information. It is common that when individuals access certain 
web pages which require provision of personal information, a window 
will appear guaranteeing protection of privacy. At times, the window 
will warn that safety of the personal information is not guaranteed, 
revealing the likely risk of submitting the information through the 
Internet. Where privacy legislation has been adopted, the web pages 
make reference to the particular section of the law' to guarantee that the 
personal information they collect will be used for the stated purpose,
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FOI, Privacy Laws and ICT: the African Perspective

The creation and usage of ICT in Africa is on the increase. African 
countries are continually investing heavily in ICT equipment and 
networking technologies. Many African government processes have been 
automated, and most of the countries which have done this have 
developed policies and other guidelines, which are meant to promote 
access to information and protect personal privacy. As mentioned earlier, 
only Angola, South Africa, Uganda and Zimbabwe have passed FOI laws. 
Many African countries are, as at 2007, at different levels of adopting 
some form of FOI legislation. None have, as mentioned, enacted privacy 
laws, but rely on constitutional guaranteesand national security laws for 
the protection of personal privacy. The continued growth in the usage of 
ICT in Africa means that access to information in general will be affected.

Clearly, the protection of access to information rights in constitutions 
in Africa was predicated on three things. First, constitutions are supreme 
laws of countries, and underpinning access to information in them was 
a guarantee that the rights would be held in high esteem. Secondly, 
constitutions are not amendable like normal laws but they have set and 
established procedures which governments have to abide by. The 
difficulty which underlies constitutional amendments was aimed at 
prevent ing governments from amending with ease access to information 
and thwarting its intentions. Lastly, courts have been given the mandate 
to enforce the constitution hence, if access to personal information is 
infringed or access to information which is not personal is denied, 
individuals have the right to approach the courts and seek redress.

African countries which have so far adopted FOI legislation did this, 
in order to make the constitutional guarantees on access to information 
to be effective. The recent initiatives to introduce FOI laws seem to

and may ask the individual to indicate if they would wish the information 
to be shared.

ICT therefore has both negative and positive aspects. Since ICT is 
continually developing, it is near impossible to state that technology will 
always protect privacy. As more PECTs are developed, others technologies 
are appear to decode the information which they seek to protect. Thus, 
once privacy laws are passed, guidelines are needed to help organisation 
protect the personal information they hold.
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emerge from the African Unions (AU) through the Charter on Human 
and Peoples Rights of 1981. The Charter through Article 9 (1) expresses 
that: "Every individual shall have the right to receive information..." 
Another instrument of the AU Resolution on the Adoption of the Declaration 
of Principles on Freedom of Expression in Africa of 2002 stated that: "Public 
bodies hold information not for themselves, but as custodians of the 
public good, and every one has a right to access this information subject 
only to clearly defined rules established by law." The same instrument 
when to further declare in Part IV (2) that:

as necessary to comply with

These instruments of the AU mandate signatories to adopt some 
law which will promote and facilitate access to offi< ial information in 
Africa.

Both the Charter on Human and Peoples Rights and the Resolution on 
the Adoption of the Declaration of Principles on Freedom of Expression in 
Africa also encourage member states to protect access to personal 
information held by public organisations. For instance, the Resolution on 
the Adoption of the Declaration of Principles on Freedom of Expression in 
Africa observes that: "Every one has the right to access and to update or 
otherwise correct their personal information, whether it is by public or 
by private bodies."

Everyone has the right to access information held by public bodies; 
Everyone has the right to access information held by private bodies, 
which is necessary for the exercise or protection of any right;
Any refusal to disclose information shall be subject to an appeal to 
an independent body and/or the courts;
Public bodies shall be required, even in the absence of a request, to 
actively publish important information of significant public interest; 
No one shall be subject to any sanction for releasing in good faith 
information on wrongdoing, or that would disclose a serious threat 
to health, safety or the environment, save where the imposition of 
sanctions serves a legitimate interest, and is necessary in a 
democratic society; and
Secrecy laws shall be amended 
freedom of information principles

t' ,

s I
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3. Any person who, for any purpose prejudicial to the safety or 
interests of Botswana:

Essentially, both these AU instruments suggest that member 
countries should like their counterparts in Europe and other parts of the 
world adopt both FOI and Privacy laws. The AU seems to understand 
that constitutional guarantees are in needs of specific laws, which will 
implement and regulate access to official information, as well as to 
personal information.

Challenges on the Implementation of FOI and Privacy Laws in Africa

Despite the efforts being made by many national governments to adopt 
FOI and Privacy laws, there are still major challenges that need to be 
overcome before Africans can fully enjoy their rights of access to 
information. The greatest challenge in accessing information in Africa is 
the presence of Official Secrets Act, many of which have been inherited 
from colonial governments. These Official Secret Acts prohibit the release 
of official information, unless under special circumstances. Under these 
Acts, civil servants decline to accept any requests for information, fearing 
penalties they are likely to incur for violating these Acts. For example, 
the Botswana National Security Act (1986) forbids the disclosure or access 
of any information. The Act states that:

(b) obtains, collects, records, publishes or communicates in whatever 
manner to any other person any secret official codes, password, 
sketch, pl.in, model, note, document, article or information that is 
calculated Io be or might be or is intended to be directly or indirectly 
useful Io a foreign power or disaffected person;

(c) ...shall be guilty of an offence and liable on conviction to a term 
of imprisonment not exceeding 30 years.

4. (1) Any person who, having in his possession or control any secret 
official codes, password, sketch, plan, model, note, document, article 
or information that relates to or is used in a prohibited place or 
anything in such a place, or that has been made or obtained in 
contravention of this act, or that has been entrusted in confidence to 
him by any person holding office under the government, or owing 
to his position as a person who holds or has held office under the 
government, or as a person who is or was a party to a contract with
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the government or a contract the performance of which in whole or 
in part is carried out in a prohibited place, or as a person who is or 
has been employed by or under a person who holds or has held such 
an office or is or was a party to such a contract -

(a) Uses the information in his possession for the benefit of any foreign 
power or in any other manner or for any purpose prejudicial to the 
safety or interests of Botswana; or., .shall be guilty of an offence and 
liable on conviction to imprisonment for a term not exceeding 30 
years.

5. (1) Any person who communicates anv classified matter to any 
person other than a person to whom he is authorized to communicate 
it or to whom it is in the interests of Botswana or is his duty to 
communicate it, shall be guilty of an offence and liable on conviction 
to imprisonment for a term not exceeding 25 years.

(2) In a prosecution for contravention of subsection (1), it shall be no 
defence for the accused person to prove that ’.•. hen he communicated 
the matter, he did not know and could not reasonably have known 
that it was a classified matter. Republic of Botswana (19S6)

The magnitude posed by Official Secrets Acts was perhaps best 
summed up by the Media Institute of Southern Africa (2000), when it 
stated: that "a culture of secrecy has become in government
throughout the sub-region and member- of the public, including the 
media, are routinely denied access to official information which, in a 
democracy, they should be entitled to receive In 1 ast Africa, the 
situation was noted by International Federation of Journalists (2000), 
when they reported saying, "Reports from the re.non ha e shown that 
free access to information held by public authorities is not respected in 
law or practice. While some countries grant the right to access to 
information in the constitution, there is no country in the region with an 
enabling legal framework for the full realization of the citizen's right of 
access to official information. On the contrary, in all countries of the 
region, laws limiting freedom of expression, such as laws on sedition, 
official secret acts or criminal defamation, remain on the statute book."

Many African countries are yet to reap the tremendous benefits that 
ICT brings with it, especially in the areas of increased access to 
information. This is a result of some of the challenges posed by ineffective

r
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1.

T

3.

4.

5.

6.

7.

8.

There should be a constitutional guarantee for freedom of 
information without exceptions;

Governments must repeal laws that limit freedom of information, 
and Io put into place a legal framework that guarantees freedom of 
information;

That everyone has the right to obtain information from public 
authorities. This right shall apply, regardless of the form in which 
information is held;

That in all laws and decisions concerning the right to obtain 
information, the public interest in having the information shall be 
the first consideration;

That exceptions to the right to obtain information may only apply 
to clearly and narrowly defined categories of information;

Those public authorities should establish a central register to enable 
citizens to locate documents, so that information is easily obtainable; 

Those pu bl ic au thori t ies should create and preserve records on their 
activities;

That i f a request for information is denied, sufficient reasons should 
be given immediately in writing. There should be a right of appeal, 
within a short and defined time scale, against a refusal to disclose 
information to can independent authority. Upon successful appeal, 
the information should be given, if not, a penalty should be 
imposed;

and inefficient records keeping systems as identified above, and partly 
due to the fact that many African countries are yet to enact freedom of 
information legislation and the disparity in ICTs distribution. The state 
of FOI in Africa was perhaps best summed up by Hameso (1992), when 
he wrote saying: “difficult to come by is access to information that affects 
their ability to survive and to that which enables them to take decisions 
for action."

This does not suggest that African societies do not need FOI. 
Information is just as valuable to them as it is to any modem day society, 
whether rural or urban. In order to address barriers hindering access to 
information, the International Federation of Journalists in its 2000 meeting 
in Nairobi recommended that:
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9.

11.
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That no fee should be charged for providing information other than 
the minimal costs for copying that information. An independent 
authority should determine minimum costs charged for copying 
documents.

Good Records Management Fundamental to Effective Access to 
Information Regimesij 

-i s
04

That no official and no journalist may be prosecuted, reprimanded, 
or should suffer any loss of status for giving information to the 
public or to media, when such information is in the public interest; 

10. That information directly available must be given immediately and 
not later than 24 hours; and
That once information has been made public, any justification for 
trying to stop further publication and dissemination will be 
overridden by the public's right to know.

FOI and Privacy laws are not in the strictest sense rec< >rd laws. 1 hey do not 
mandate organisations to create and manage records. In as much as the 
laws do not mandate for the creation and management of records, some 
like the UK FOI law of 2000 through section 46 bring ab<>ut the importance 
ofeffective records management to practicable access to information regimes. 
In this section of the UK FOI law, the Lord Chancellor is given the 
responsibility to issue and revise from time to time a records management 
code of practice "providing guidance to relevant authorise . :■» to the practice 
which it would, in his opinion, be desirable for them to f< 4low in connection 
with the keeping, management, and destruction of their n- ords.' (United 
Kingdom, Freedom of Information Act, 2000) Another in In ation of the 
importance of records management towards creating an effe- five ac< ess (<> 
information environment is exemplified by the Northern lerritory in 
Australia which has enacted an information law w hich enforces FOI, 
privacy and the management of archivesand records all in a single piece 
of legislation. The law' of the Northern Territory seems to suggest that 
good records management is the foundation on which FOI, privacy and 
archives are built. Good records management enables for the creation 
and management of records some of which citizens may seek to gain 
access to through FOI or Privacy laws or gain access to as archival records.
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Access to information laws in many other countries do not have 
clauses on records management. Access to information in these is 
premised on the belief that records exist, and the information and 
evidence they hold will be made accessible as and when needed. However, 
as reports from some Information Commissioners indicate, the 
perception that effective records management exists to facilitate access 
to information is fallacious. For instance the Canadian Information 
Commissioner noted in his 1999-2000 annual report:

The whole scheme of the Access to Information Act depends on 
records being created, properly indexed and filed, readily retrievable, 
appropriately archived and carefully assessed before destruction to 
ensure that valuable information is not lost. If records about particular 
subjects are not created, or if they cannot be readily located and 
produced, the right of access is meaningless. The right of access is 
not all that is at risk. So, too, is our ability as a nation to preserve, 
celebrate and learn from our history. So, too, is our governments' 
ability to deliver good governance to the citizenry.

Good record keeping and record management practices are a 
prerequisite to the success of any FOI legislation. Bolton (1996) notes 
that "without a substantial and comprehensive records management 
programme in place, the FOI legislation would not be worth the paper it 
was written on. Records could neither be identified as existing nor would 
they be obtainable from their storage." The enactment and 
implementation of FOI legislation places considerable demand on records 
management personnel. This is a fact that is often not easily appreciated 
by higher authorities. In several countries, including the UK, FOI 
legislation has been introduced without due consideration on the impact 
it would have on records management. No wonder, in the U.K, it was 
later realised that a phased approach was the only workable solution to 
successful implementation of FOI in the government departments. In 
justifying the phased approach to implementing FOI legislation in the 
U.K, The Lord Chancellor observed that "it has to be remembered that 
a much greater level of preparation is required. We took two years with 
the Human Rights Act before the Freedom of Information Act. The act 
covers about 70,000 organisations...The information commissioner has 
to double her staff and she has to approve about 70,000 publication 
schemes. That will take time." (The United Kingdom Parliament, 2001). 
Consequently, full implementation of the FOI Act in the U.K had to be 
delayed until 2005.
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The importance of records in achieving the objectives of FOI was 
further stressed in a Code of Practice on the Management of Records 
Under Section 46 of the Freedom of Information Act 2000 of the UK, 
where it was observed that "any freedom of information legislation is 
only as good as the quality of the records to which it provides access. 
Such rights are of little use, if reliable records are not created in the first 
place, if they cannot be found when needed or it arrangements for their 
eventual archiving, or destruction are inadequate”. (United Kingdom. 
Department for Constitutional Affairs, 2004).

However, for records to meet the objectives of FOI legislation, they 
must be accurate, complete, timely, and appropriate for retention, 
relevant, adequate, credible, engaging, readilv accessible, and likely to 
be needed in the future. To be reliable, records must in turn be accurate; 
that is, they must accurately reflect the transactions that they document. 
Records are reliable, when it is possible to rely on the evidence that they 
contain as being accurate. There are cases, where human error or 
deliberate falsehoods can affect the reliability of records, but this must 
be guarded against. Dietel (2000) suggests that for records to be 
considered accurate and reliable, they should not contain errors in 
transcription, collection or aggregation. He goes further to suggest that 
"the information in this sense is either right or v. rone, 'let, accuracy is 
also affected by how finely or grossly it is measured; that is how much of 
the information stays at a high or abstract level, or .■ -t, into the fine 
details of the subject matter involved? Perception . .limit accuracy are 
important, for if the person who receives the information does not trust 
the source, then the source has questionable accurai Reliability and 
credibility in this case matter a great deal.

The accuracy and authenticity of records can be used as evidence. 
But records can only be considered to be authentic, when they have 
been under proper custody and care, and when it can be proved beyond 
any reasonable doubt that they have not been altered or tampered with 
by unauthorised persons. Moreover, for records to be useful, they must 
contain complete information; that is the information should not have 
"holes" or areas that are left to guess work or speculation. A complete 
record should contain the context in which the transaction was 
conducted, the business process of which the transaction documented 
by the record, the participants in the transaction, the exact time of the 
transaction or communication and its chronological relationship with 
others.
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(l)

(iv)

(ii)
(iii)

What
FOI?

l ias it changed with the advent of FOI?

What other factors have contributed to changes in records 
management, e.g. new managerial policies, updates, staff departmental 
changes?

11.is Ft >1 assisted or hindered other changes to records management, 
e.g. by necessitating a new system of information retrieval?

In response to the above questions, Snell came to the conclusion 
that some departments had noticed considerable improvements in the 
management of records, while others had not noticed any changes at all. 
Snell did acknowledge that the passing of FOI legislation is likely to exert 
pressure in some of the following areas: fear of disclosure of normal 
demands of good record keeping, the need to justify decisions, the impact 
of a range of administrative mechanisms such as the ombudsman, 
Auditor-General, Ministerial or Parliamentary requests.

Impact of FOI and Privacy Legislation on Records Management

Snell (1993), who has conducted some preliminary studies in Tasmania, 
Australia, is of the opinion that the passing of FOI legislation in Australia is 
"a mixed bag, and certainly, changes in records management practices 
appear to have lessened the potential of any significant impact." He went 
further to say that:

A study of the literature about the effects of FOI provides strong 
support for the benefits which flow to records management. This 
literature can be separated into three major groupings. The first either 
briefly refers to other reports which mention the records 
management benefits of FOI or assume a benefit without any 
supportive evidence. The second grouping, and the far smaller 
category, presents some tangible evidence for the positive linkages 
between FOI and improved records management. The third 
grouping and most informative consists of the reports of government 
agencies about their perceptions of the benefits of FOI. Rarely in any 
of the groupings, are possible negative consequences of FOI on 
records management canvassed.

Using five different case studies for his study, Snell sought to answer 
five basic questions:

was the department's system of records management prior to
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indexes, manuals, etc. of its information holdings, one would expect 
that records storage conditions should improve. Moreover, as a 
requirement under FOI legislation, each agency is expe< ted to appoint 
an officer who will be responsible for dealing with .ill requests for 
information. The appointment of such officers w ill obviously lead to the 
establishment and strengthening of linkages between national archival 
institutions and records creating institutions to ensure smooth transfer 
of records. Furthermore, as agencies will be required to retrieve records 
while they are still current, it is hoped that current records will be better 
managed and transferred to national archives in better conditions. Finally, 
as decisions to deny an individual access to documents held in offices 
are likely to be challenged before the courts, record keeping officers will 
be required to exercise greater care in administering exemption clauses.

The likely impact that FOI is likely to exert on archival institutions 
relates to the increased demand for access to records that would normally

Snell, making reference to the 1987 Nash Report on records 
management and FOI legislation in the Victorian Department of Premier 
and Cabinet, Australia, argued that FOI can at times be seen as an intrusion 
to the governance process. Where this occurs:

Information will not be captured as records;
Information or records will not be indexed making their 
identification and retrieval for purposes of meeting FOI demands 
difficult;
Public servants disregarding good records management to the 
extent of removing correspondence and other information from 
official registered files to create their own personal files;
Public servants failing to keep track of the movements of files 
leading to some going missing;
Low morale of records management personnel due to the 
indifference directed to good records management practices.
Although it cannot be categorically stated that FOI is likely to 

improve record keeping practices such as filing, storage, retrieval and 
destruction of government records, nonetheless, the passing of FOI is 
likely to lead to improvements and efficiency of these systems. I he 
provisions contained in the legislation if properly implemented should 
lead to improvements in record keeping requirements. In the first
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Conclusion

Access to information is

Review Questions

3

4

1
2

be restricted from public inspection. Experience gained in the West 
indicates that on the passing of an FOI legislation, there has been an 
initial upsurge increase in the number of records requested, but this 
initial increase tends to decrease with the passing of years.

There is also the possibility that in some countries, the passing of 
FOI legislation may have negative effects on records management. For 
example, one can not rule out the possibility that some departments 
might destroy records or even fail to document their decision for fear 
that their actions might be challenged in courts of law under FOI 
legislation.

acwss to Information is an important process which. counlrieii around 
the world aim to regularise through the passage o an ‘ variable 
The passage of the two laws is meant to create an equi a < s-„e and 
access to information framework. 1 he advent an growi g ‘ 
reliance on ICT has lead to improved information disseminatio &
m effective use of FOI legislation but also to infringemen P 
privacy.

T his chapter has shown that good records
reliedupon'tO proviile intormation through FOI legislation and to protect 

and promote personal privacy.

What is freedom of information? ..Wirntion
In what ways has the adoption of inf°rm^PormTti^n? 
technologies facilitated or hindered access

, factors hindering access What would you consider to be the <■ 
information in the African region? rotectingcitizen's
What role do privacy laws play in promoting P 

rights of access to information?

; management is crucial to 
access to information regime. It is the records which can be

promote
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Chapter 17

Information Security Management Challenges 
and Prospects in Africa =—==

Introduction

Recent technological, social, economic and political changes have resulted 
in a need to ensure that there is enhanced security in the collection, 
processing and transmission of information. The issue of information 
security is however discussed from different and shifting professional 
paradigms. Some authors have dealt with the topic from a purely 
technological stand point; some have taken socio-economic 
considerations into account, while others have embraced an integrated 
approach in addressing the issue. Stanley (1997) posits that information 
security is indeed a complex and challenging subject, and emphasises 
that "information security is the challenging topic at the best of times. It 
is a complex, wide ranging subject that has to deal with a computer and 
network environment which is developing very rapidly. In a business 
context, information security has to support key business processes and 
those involved with information security need a good grasp of how 
businesses operate."

This chapter attempts to examine the concept of information 
security, and outlines some basic issues for reflection by information 
managers in Africa. The purpose of the chapter is to explore the concept 
of information security, paying particular attention to the following: 
information security management, information security risk analysis, 
information security standards, legislation, regulations and policies. The 
chapter also discusses the general challenges of information security in 
Africa, and puts forward some recommendations on the creation of 
sound information security culture in an African context.
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What is Information Security?

Conventional definitions of information security such as that of the 
Australian Defence Signals Directorate (DSD), say that information 
security is "the combination of communication security, computer 
security and radiation security, which refers to emissions from devices 
such as monitors and printers, also known as "TEMPEST” (DSD, 2006). 
As such a definition indicates, it is often agreed that most information 
security standards such as, GMITS (1996-2000), AS/NZS 3931 (1998), 
BS 7799 (1999), TPEP (1999), AS/NZS 4444 (1999/2000), thus focus on 
the technical aspects of information systems and vet, manv threats to 
information are beyond such technical realm. In this chapter, 
information security, as ably put by Clarke (2001), is considered from a 
broader perspective to include organisational and individual behaviour 
pertaining to both manual and computerised information systems, 
including computing and communication support facilities.

Information security deals with several different "trust” aspects of 
information. It is not confined to computer s\ stems, neither is it confined 
to information in an electronic or machine-readable form. It applies to 
all aspects of safeguarding or protecting information or data, in whatever 
form, e.g. paper documents; electronic data; software or systems and 
networks on which information is stored, processed or communicated; 
intellectual information (knowledge) acquired by individuals; and 
physical items from which information regarding design, components 
or use could be derived. In other words, it covers not only information, 
but also infrastructure that facilitate its use.

Information security can thus be used in two ways:

a condition in which harm does not arise, despite the occurrence of 
threatening events; and

a set of safeguards designed to achieve that condition (Clarke, 2001).

The security of information cannot always be perfect. The level of 
information security sought in any particular situation should be 
commensurate with the value of the information and the loss, financial 
or otherwise, that might accrue, damage or improper use of information 
through disclosure, degradation, denial, etc. The widely accepted 
elements of information security are: availability, integrity, and 
confidentiality and more recently, accountability has been added. The 
issue of accountability underscores the fact that the responsibility or
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means the characteristic of data, information and 
ems being accessible and useable on a timely basis

liability of information custodians, information providers, users and other 
parties concerned with the security of information should be made 
explicit within the context of the overall organisation's objectives.

The Organisation for Economic Cooperation and Developments 
(OECD) 1992 Guidelines for the Security of Information Systems cited in 
Orlowski (1996) defines the first three elements (availability, integrity, 
and confidentiality) as follows:

• Availability: It
information syst
in the required manner;

• Confidentiality: It means the characteristic of data, infor™at*°" 
information systems being disclosed only to autiorise p ' 
entities and processes at authorised times and in the authorised 
manner; and

• Integrity: It means the characteristic of data, information and 
information systems being accurate and comp ete an 
preservation of accuracy and completeness.

The objective of security of information therefore is the protection 
•»f the interest of those relx ing on information in whatever form from 
harm resulting from failures of availability, confidentiality, and integrity. 
Gattiker (2004) also confirms that information security "uses a system 
<>f policies and/or procedures for identifying, controlling, and protecting 
from unauthorized disclosure, information whose protection is required. 
Information securitx can thus be simply expressed as the rig t 
information to the right people at the right time.

Further, several authors (Wylder, 2004; Australia. Department of 
( ommerce (Sidelines, 2003; Clarke 2001; Ettinger, 1993; Smith, 1989) 
!!T"e that for an information system to be secure, it must have a number 

"I properties:

• Service integrity: It implies the availability, reliability, completeness 
ami promptness of information are assured;

Data integrity: It means records (both electronic and manual) should 
be authentic, reliable, complete, unaltered and useable, and the 
processes that operate on them are reliable, compliant with 

iry requirements, comprehensive, systematic, and prevent
— access, destruction, alteration or iemo\a ,
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There are several fundamental component-, in an information security 
management framework/strategy. To ensure effective management, a 
framework or structure is required. The following are the components 
ofa comprehensive information security strategy as identified by Clarke 
(2001):

• Infrastructure Security: This component is that which provides 
protections for both technical components (hardware, software, 
networks) and organisational processes (structure, procedures and 
processes);

Threat Management: This is the analysis, detection, investigation, 
and adaptation of the occurrences that can cause harm to features 
of the information system that can be affected;

Vulnerability Management: This relates to the analysis, prevention, 
insurance and recovery planning, which relates to the occurrences 
that can cause harm to features of the information system that can 
be affected; and

Data secrecy: It implies that information should be available only 
to those people authorised to receive it. At times, this property is 
often ambiguously referred to in the technical literature as 
'confidentiality', and even worse still as 'privacy';

Authentication: It refers to situation whereby' assertions are checked 
in an information system. Some forms of assertions that are 
subjected to authentication may include: data authentication 
(whereby captured data's authenticity, accuracy, timeliness, 
completeness and other quality aspects are checked); identity 
authentication (whereby an entity's claim as to its identity is checked, 
which can apply to the identity of a person, an organisational entity, 
software agent, device); and attribute authentication (which implies 
an entity's claim to have a particular attribute is checked, typically 
by inspecting a 'credential'); and

non-repudiation: It refers to that propertv of an information system 
whereby an entity is unable to convincingly deny an action it had 
taken.
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• Application-Specific Security: It is the component that addresses 
safeguards, which are particular to the context of the information 
system.

In organisational environments, the scope of information security 
management can thus be seen as a process or cycle, and will entail the 
following:
• Identification and valuation of assets that need to be protected;
• Detection of the peculiar vulnerabilities and weaknesses of the 

information system;

• Recognition of all the threats against the information system;
• Assessment of the likelihood or risk of a particular threat or 

weakness arising and the consequences thereof;

• Development and implementation of a cost-effective information 
security policy to reduce risks against the information system and 
allowing the system to operate at acceptable levels;

• Putting in place disaster recovery plans to mitigate disaster; and

• Monitoring, reviewing periodically the effectiveness of the 
information system.

The remainder of this chapter is devoted to a review of the principles 
and issues pertaining to these aspects of information security 
management.

Identification and Valuation of Information Assets

As earlier observed, information security extends beyond the technical 
safeguards in an organisation. The value of an information asset is 
normally taken as the total loss to the organisation, if such an asset is 
suddenly not available or destroyed. It is therefore important to take a 
holistic approach in the identification and valuation of such information 
assets. It is useful to consider the following assets during the identification 
and valuation process in an organisation:
• Software and hardware, including the communication equipment 

and devices.

• Manual processes and procedures associated with the information 
system.
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Most authors (Clarke, 2001; Smith, 1989; Orlowski (1996) classify 
threatening events into the following kinds:

• Natural threats, commonly referred to as "acts of God or Nature" 
such as fire, flood, lightning strike, tidal wave, earthquake, volcanic 
eruption;

• Accidental threats:
- by humans, who are directly in.-ced e c dropping 

something, tripping over a power-cord, failing to perform a 
manual procedure correctly, mi—c >.ii: g information, mis­
keying, failing to perform a back-up;

- by other humans, such as transmission failure due to a back­
hoe cutting a power cable, the insolvency. bankruptcy, or 
withdrawal of support by a key supplier

- by machines and machine-designer- such 
electricity failure, software bug. air-conditioning failure; ami

• Intentional threats:
- by humans, who are directly involved, e.g sab' ,;e, intentional 

recording of incorrect data, unjustified amendment or deletion 
of data, theft of backups, extortion. \ and ilism.

- by other humans, e.g. graffiti, vandalism, release ol mali< iou; 
software, riots, terrorism, warfare.

Threatening events may give rise to hai m. I he broad categoi ies ol 
harm can include:

0 injury to persons;
1 damage to property;

loss of data, alteration of data, access to or disclosure of data, and 
replication of data;

Human resources or personnel associated with information system 
at varying levels of usage, operation and responsibility, including 
all staff engaged in information handling.
Environment of the information system such as buildings, utilities, 
communication links, and their physical location and housing.
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loss of value of an asset; and
loss of non-reputation and confidence.

Assessment of Threats
It is important for organisation to take stock of the potential threats of 
the "the information and processes involved, their sensitivity from the 
perspectives of the various stakeholders, and their attractiveness to other 
parties. This needs to be followed by analysis of the nature, source and 
situation of threats." (Clarke, 2001).

Sources of the threats to information may include the following:
• A person who has authorisation to access the data, but for a purpose 

different from that for which they use it;
• An intruder, who has no authorisation to access the data, including:

an interceptor of data during a transmission; and
a 'cracker' who gains access to data within storage; and

• An unauthorised recipient of data from an intruder.

Information Risk Management
By definition, risk is a measure of the "likelihood of threats being 
manifested, the vulnerabilities being exploited and the effect on the 
system of successful attempts to damage it and its data." (Smith, 1989). 
Risk management is the "decision making process that combines 
information about risks with economical, ethical, legal and political 
considerations." (Gattiker, 2004). The broad aim of risk management is 
to produce and implement a plan or programme of countermeasures in 
the best interest of the organisation. Risk management is an approach 
that ensures that information security issues are addressed in a particular 
manner, which follows a set of rules and regulations that all stakeholders 
adhere to or are aware of in an organisation.

Wood (1982) affirms the fact that risk management "provides an 
approach to handling the problems of how to deal with such threats." In 
his view, there are "three stages or facets in the process. First, the risks 
must be identified; then, their impact must be assessed or analysed, and 
thirdly, the risks must be handled in some way." In other words, 
information professionals need to embark on information security 
initiatives in a methodical manner to ensure that their objectives are 
met.
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The situations of the threats include the following categorisations: 
manual processes, content and data storage;
physical premises housing facilities connected with the information 
system; and
the organisation's computing and communications infrastructure, 
including data storage, software and electronic transmission over 
local area and wide area networks; and
supporting infrastructure, including electrical supplies, air- 
conditioning, and fire protection systems (Clarke, 2001).

Assessment of Vulnerability

It does not always follow that when a threat exists, then harm will arise. 
For example, it is not sufficient for a threat about floods to exist. There 
has to be some form of susceptibility within the system, such that the 
floods can actually cause harm. Vulnerability of an asset is a measure of 
it susceptibility to damage. Thus, storage of inflammable gases would 
increase vulnerability of computer resources being burnt; the linkage of 
a system through a network increases the vulnerability' to virus or hacking 
or poor work motivation among staff can increase less vigilance of 
processes and procedures in information handling. Vulnerability 
assessment is therefore important in identifying all such receptiveness 
to the identified threats, and the nature of the harm that could happen. 
Organisations must thus analyze their vulnerabilities, in order to put in 
place safeguards to counter such threats.

Assessment of Risks

Risks have varying degrees of likelihood; have varying imp e Is if they 
do happen; and it costs varying amounts of time and monc. in order to 
establish safeguards against the threatening events or against the harm 
arising from a threatening event.

In most organisations, the risk of each particular harmful outcome 
is not all that high. The costs of risk mitigation, on the other hand, may 
be very high. Clarke (2001) sums the kinds of costs involved to include: 
• the time of managers, for planning and control;
> the time of operational staff and computer time, for regular backups;
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Risk Management Strategy

Risk management is broader than risk assessment or analysis res 
concerned with the management of risks arising out of ar. assssmer- 
Depending on the threat, there are several approaches that car. be _se- 
to deal with the threat. These can be classified as (Clarke 2001 -
• Proactive Approaches: These include avoidance risk-prone 

technology, deterrence through signs and warnings, prevention 
through education, etc.

• Reactive Approaches: These include detection, recovery, and 
insurance.

• Non-reactive Approaches: These could include tolerance (is it worth 
worrying about).

Clarke (2001) also identified the following as key to devising a risk 
management strategy:

• Selection of a mix of measures that reflects the outcomes of the 
preceding threat and risk assessments. The measures need to 
comprise:

technical safeguards which are of a preventative nature, 
support the detection of the occurrence of threatening events, 
enable the investigation of threatening events, and monitor 
the environment for signs of possible future threatening events.

need (Clarke, 2001). 1 he aim of risk assessment is therefore to determine 
the extent to which expenditure on safeguards is warranted, in order to 
provide an appropriate level of protection against the identified threats.

• the loss ol -.ei xi.. hi . I|> >a

• additional m< <li.i l>u •.,» u
• the time ol oper.illuii . i it

. duplicated haidw.io ,■ ■
• contracted suppoil liom

The concept ol ‘absohilc - . ■ 
nature of security that i i-.k-. Ii.i ■/< , 
to weigh up the threats, the n 
safeguards. A balance must b< fo . 
uncertain benefits, in order Io sch-r t -. .• •' st measures appropriate to the
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Information Security Plans and Disaster Recovery

It is often argued that there is no such a thing as total security. Although 
organisations will always direct their efforts ton arils preventing harm to 
their information facilities, there is need to recognise th.it they ( annot 
eliminate all risks. This means organisations must be able recover from 
unforeseen risks or disasters. It is a well known fact that disasters can 
have devastating impact on organisations, and this calls for disaster 
planning to mitigate the impact of unforeseen risks. The preparation 
and testing of disaster planning and discovery will normally receive less 
attention, but is one such critical part of information security. The 
consequences of the lack of disaster planning can therefore not be 
overstated.

£

J

policies and procedures which are organisational features, in 
the form of structural arrangements, responsibility assignment, 
and process descriptions;

• Formulation of a information security plan, whereby the safeguards 
and the policies and procedures will be put into place;

• Devising and implementing controls, to detect security incidents 
and investigate and address them, and to monitor whether that all 
elements of the information security plan are in place and 
functioning; and

• Embedment of audit processes, in order to periodically evaluate 
the safeguards, the policies and procedures, the actual practices 
that are occurring, and the implementation of the planned controls.

Information security is thus an attempt to ensure that vital 
information is accessed and routed to the right persons, so that possible 
threats can be avoided or be put under control. In an attempt to ensure 
thatthe security of vital information is enhanced, security managers need 
"to be as flexible as attackers. They need to take a broader view of securitv 
and focus on information risk management " (Murray, 2006). The 
concern in information management is the need for those who are 
involved to be at the forefront of every technological development, as 
well as latest security issues that hackers are thinking of, it the battles 
that seek to ensure that information is secure are to be won.
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Information Security Standards
Security standards are defined as "a specific set of rules, procedures, or 
conventions that are agreed upon between parties, in order to operate 
more uniformly and effectively." (Tudor, 2001). These standards "ensure 
that individuals operate consistently to minimise risk and to make the 
administration of systems and networks more efficient." (Tudor, 2001). 
Standards are therefore critical to achieving uniformity and efficiency, 
so that information managers and their associated subordinates operate 
within the same set of standards. Standards are also meant to ensure 
that new members or employees quickly fit into the environment.

The need of information security in organisations is being addressed 
by emerging standards and recommended best practices. Currently, 
there are on going efforts towards standardisation of practices and 
processes, in order to ensure a high level of security, with respect to all

A disaster recovery plan must be current, comprehensive, achievable 
and properly regularly tested. The following steps are useful in the 
development of such a plan (Smith, 1989):
• Development of a disaster recovery policy, which entails critical 

analysis of information facilities and consequences of loss. The policy 
should be part of the whole information security policy within an 
organisation.

• Appointment of a disaster recovery manager, which involves 
apportioning of responsibilities to some members of staff, who shall 
oversee the active enforcement of safety and security measures.

• Designing the disaster recovery plan which, implies drawing up a 
detailed plan that indicates the emergency responses, immediate 
and longer back-up, replacement of information facilities, and 
creation of standby facilities.

In general, the process of implementing the information security 
plan must be subjected to strong project management. Policies need to 
be expressed and communicated. Manual procedures need to be 
variously modified and created, in order to comply with the strategy 
ami policy. Safeguards need to be constructed, tested and cut over 
(Clarke, 2001). Such implementation also entails a change in 
organisational culture through creating awareness, education and 
training.
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Information Security Legislation
Advances in information communication technologies (ICTs) continue 
to facilitate rapid growth in business interconnections, and most 
governments are now concerned about the protection of information, 
when it is processed or transmitted. This has led to governments now 
taking legislative action to ensure this protection. Legislation has also 
been inspired by cyber crime, which has assumed international 
dimensions, with calls for a harmonised legal framework to guarantee 
trans-border information security.

forms of information especially, e-records. Harry (2004) asserts that the 
establishment of a national and [international] e-security framework with 
the use of a recognised standard like the British Standard (BS) 7799 or 
ISO 17799 is one way towards conquering the security challenges of 
managing e-records. The ISO 17799 is a recognised industry standard 
with comprehensive set of controls, comprising best practices covering 
people, processes and technology. The standard framework should apply 
to both public and private sector. ISO17799, contrary to other security 
standards or proposed practices for IT systems, does not only cover IT 
security, but also attempts to identify vulnerabilities and suggests controls 
for the security of information, irrespective of the form, method of 
handling and level of this information within an organisation. ISO17799 
forms an invaluable tool in identifying possible areas of vulnerabilities 
throughout any corporate structure. It does so by providing guidance 
for the establishment of security requirements, the assessment of security 
risks, and the selection of controls for identified vulnerabilities. Thus, if 
applied consistently, it is a standard that can go a long way in ensuring 
security to e-records.

Information security standards have been aptly summarised by (. )liva 
(2004) with the recommendation for the formation of a "certifying body 
which will have the role of assessing the infrastructure of firms, based 
on evolving security and assurance standards. It could also serve as a 
clearing house for best practices in information security ami assurance, 
and assisting firms in implementing security strategies in stepped 
progression". If information professionals, especially those inv< lived with 
security, can buy this view, then, there can be a possibility of having 
professionals in different organisations operating within the same 
standards.



415INFORMATION SECURITY MANAGEMENT IN AFRICA

Legislation is necessary to facilitate cooperation between 
organisations and governments, and to ensure that operations in 
information systems meet the requirements of the law, so that different 
users feel free to use such systems. Andersen (2004) argues that, "certain 
security measures will only be trusted, if users have confidence thatthey 
are using systems which have been okayed by public entities." Legislation 
plays a critical role in ensuring that the intended audience is always ready 
to use a system with complete confidence that what they are given is 
approved by government. This will also be a way of ensuring that the 
organisation achieves a greater information security and competitive 
advantage.

Information Security Policies
Most organisations now agree that for coherence and orderliness, there 
is need for information security policies. Gattiker (2004) defines 
information policy as a set of rules, defined and set in force by the 
management ol an organisation." Gattiker (2004) further explains that 
management sets forth the overall security policy for employees and 
other members ol the organisation. It also defines the handling 
P1 or eduies loi in format ion and how this information is to be protected.
1 his includes intellectual property rights, as well as access rights to such 
information and the organisation's IT resources. This policy aims to reduce 
the risk of, and minimise the effect (or cost) of security breaches or 
disasters. It establishes the ground rules, under which the organisation 
should operate its information systems.

Il can consequently be argued that such a policy need not be reactive, 
and must be agreed upon and involve all key players in the organisation, 
•he policy must be formal and therefore well documented. The following 
are important requirements of information security policies (Smith,

• H must be written in clear and comprehensible manner explaining
I he aims, principles of achieving the standards of information security 
set.

• It should be drawn by those charged with the responsibility, and 
who a re key, and have the depth of the knowledge of the information 
system use, operation and security.
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Information Security Evaluation/Audit

9 , ’

It is important to note that, at best, no information security management 
strategy is complete without a mechanism, whereby it is reviewed and 
evaluated periodically, adaptation detected, and appropriate actions taken. 
Information security audit will thus ensure the orderly diagnosis of the 
whole information security programme. To be effective, audit must be 
comprehensive, rather than being limited to specific aspects of security;

J
&

• It must fit with the organisational culture, and must take into account 
the organisations' ideas rather than just imposing stringent security 
measures with little idea of the type of risk (high or low) associated 
with the system.

• It must be flexible and be able to be updated and reviewed to meet 
the changing needs of the organisation

« It must be realistic and attainable, and whose objectives must be 
appropriate with nature and aims of the organisation

• It must be backed up by adequate resources, and must remain cost 
effective.

® It must provide for adequate training of al! staff, since most of them 
would be involved in information handling in the organisation.

• It must stipulate contingency plans of how to deal with unforeseen 
situations, in order to recover normal services at the quickest possible 
time.
It may also be useful to divide the information security policy 

document into the following key components:
o Overview of the information system: It is describing the system, 

nature of data stored and processed, description of administrative 
measures, contracts and agreements, planned future development 
of information systems.

• Risks to the system; It is description of the results of the risl analysis
defining the possible risks, strategies intended I lerisks,
as well as contingency plans and disaster recover; Jrafe.-ie .

• Specific counter-measures: The policy document should de t ribe 
specific counter measures focusing on physical, document, • sonnel, 
hardware and software security.
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Challenges of Information Security Management in the Africa
The application of information communication technologies (ICTS) in 
Africa in the management of information in private and public 
organisations, although beneficial, has brought about several challenges. 
Though most African countries have tried to put in place ICT policies, in 
order to accelerate e-government, a closer look at most of these polices 
indicate the lack of recognition of information security as a fundamental 
element in the management of ICTs and information. The issue of 
information security is thus often treated after thought in most ICT 
development programmes driven by such policies.

Most of the challenges of creating an information security culture in Africa 
arise from the following inadequacies of information management processes, 
particularly in the public sector agencies. Some of these are discussed below:

and it must follow through the entire organisation and its activities rather 
than being restricted to examinations of technical safeguards. However, 
this is largely dependent on real commitment to the security strategy by 
executives, managers and staff in an organisation.

Policy Framework and Legislation

The legal, regulatory and institutional arrangements to oversee, support 
or implement information security programmes are weak or almost 
absent. Most national information communication policies do not clearly 
stipulate the co-ordination and management of information security 
issues. These are left to individual organisations with no well defined or 
little intern.il linkages among organisations within the public sector or 
between the public and private sectors. A study carried out by Mutiti 
(2001) to assess the technological infrastructure and needs in East and 
Southern Africa region revealed that limited progress has been made in 
I he area ol managing electronic records created in the public institutions. 
Mutiti (2001) asserts that most countries in Africa have no specific legal 
and administrative frameworks, within which to operate an e-records 
management programme nor do their staff have the skills to do so.

In Botswana, for example, an ICT legal framework has been 
produced as a companion to the National ICT policy - Maitlamo. This 
framework provides a review of current legislation in Botswana, and 
identifies appropriate policy actions that need to be taken to establish a 
trusted and secure e-commerce environment. The framework also sets

intern.il
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targets for the connectivity laws, policies, programmes, including media 
neutral legislation to deal with electronic documents (e-commerce 
legislation). Amendments to specific legislation such as the Criminal 
Procedure and Evidence Act, the Authentication of Documents Act, and 
the Foreign Documents Evidence Act are still under consideration.

However, Botswana is still grappling with enactment of the Freedom 
of Information legislation that would provide a broader platform for 
participation in the information age by its citizens. In addition, the 
development of policy and appropriate legislation to deal with e- 
signatures, industry codes of conduct to deal with the protection of 
personal privacy, particularly in the context of cross-border data flow, 
and health care and financial information are still far from being agreed 
on.

Standards

The use of standards across most government departments and 
businesses that could provide confidence in information systems and 
promotion of information security is lacking in most African countries. 
Further, regional initiatives in information man ■■ment such as in the 
Souther African Development Communit maple, do
not explicitly articulate information security issues /X recent UNESCO- 
funded study by Tembo, Zulu and Kalusopa 2 I confirmed the la< k 
of standards in dealing with digital materials such as har iw are, s< jftware, 
and storage media in the SADC region. This lack of standards exists 
within and across government ministries in the S/XIX 1 he stu iv further 
revealed the lack of co-ordination within and across most ministries in 
the region with regard to information security.

Disaster Preparedness/Response

Most organisations in Africa are said not be adequately prepared for 
disaster and that there are no clear policies on how to mitigate and manage 
such disasters. For example, a UNESCO-funded study by Tembo, Zulu 
and Kalusopa (2006) on digital materials preservation in South Africa, 
Botswana and Ethiopia reported serious weaknesses in the disaster 
preparedness of most government departments for essential digital 
heritage materials. Another earlier study by Ngulube (2003) 
demonstrated that disaster preparedness and security of records and 
archives did not form a significant part of the preservation activities of

■
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Information Infrastructure

The existence of a digital divide arising out of, among other issues, the 
lack of telecommunication infrastructure and manifested, in terms of 
frequent connectivity failures, low bandwidth, and unavailability of 
dedicated data service networks compounds the problem of information 
security in Africa. According to the report on SADC e-ReadinessReview

Ensuring Authenticity of Information

One security challenge of managing e-records is ensuring the authenticity 
of information. Information security in a digital world must ensure the 
integrity of the information, as well as its access and authenticity. With 
an electronic document, it is difficult to assure authenticity, integrity 
and reliability. It can be disassembled, rearranged and reassembled 
without anyone knowing the difference. The ease with which electronic 
records can be created, altered, accessed, duplicated and shared 
jeopardises their value as records. The challenge has been to adopt a 
number of online authentication methods which include passwords, 
personal identification numbers (PINS), biometrics, encryption, public 
key cryptography and so on. In most Africa countries, these technologies 
pose heavy strains on most budgets, and are not be considered seriously. 
An example of a good practice in achieving authenticity is the South 
African I lome Affairs Identification System (HANIS). Identity fraud has 
of late emerged as information security challenges of managing e-records, 
especially in government departments in Africa. Identity fraud extends 
beyond the purposes of theft and forgery to acquiring false citizenship, 
resilience status and work permits. For example, illegal immigrants have 
become a common feature in South Africa, and there are a lot of people 
acquiring false identity, citizenship and permits. South Africa has 
introduced the I lome Affairs National Identification System (HANIS) to 
store and match all of South Africa's identity details for example 
photographs and fingerprints. While HANIS may prevent fraud that 
results from stolen or forged papers, the challenge is that identity theft 
has become even much easier and more profitable, as more systems 
become electronic in Africa.

archival institutions in South Africa. Ngulube (2003) also confirms that 
in the year 2000, it was discovered that 65% of government ministries in 
Zimbabwe did not have any disaster plans for their records.
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Human Resources/Expertise

Africa also suffers from a dearth of specialists in information security. 
This has been compounded by brain drain, thus leaving the continent at 
the mercy of experts from outside that have their own corporate vested 
interests. In addition, most of the ICT education programmes are highly 
dependent, in terms of curriculum and orientation from outside; hence, 
most professionals lack the orientation to entrench a home-grown driven 
information security culture. In a survey conducted by Wato (2005) on 
e-records readiness in the ESARBICA region, lack of skilled manpower 
fared high, as the leading challenge accounting for 24% among eight 
other challenges. This was also observed by Wamukoya and Mutula 
(2005) in an earlier study on the capacity building requirements for e- 
readiness in Eastern and Southern Africa. In Kenya, for example, there 
was lack of adequate resources to provide training that would equip 
information management staff with the skill to manage information in 
an electronic environment. As earlier observed, the SADC report (2002) 
also confirms this lack of skilled manpower as a challenge to e-readiness.

J

and Strategy (2002), the SADC region is one of the most diverse regions 
in the world, with some countries well developed, and while others have 
been referred to as "world's poorest countries". The report categorises 
these in two distinct groups. The first group includes Seychelles, 
Mauritius, Tanzania and South Africa, and is cited to have some developed 
ICT infrastructure than the rest, to an extent that they are participating 
in the e-world. However, this group does have serious challenges such 
as shortage of skilled individuals, poor economic conditions, expensive 
subscription fees and relatively low PC penetration to the larger poor 
and disadvantaged groups of people. The second group includes 
Namibia, Botswana, Swaziland, Lesotho, DRC, Zimbabwe, Angola, 
Malawi, Zambia and Mozambique. Of these, Namibia and Botswana 
show significant growth and potential to participate in the e-world. In 
general, the report highlights serious challenges that most African 
countries face, such as: poor infrastructure that varies from bad to worse, 
poorly skilled societies, low education levels, high cost of Internet access, 
and a very large percentage of the population liv ing in rural areas that 
has no access to information communication technologies.
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Conclusion

Way Forward
In order to foster an appropriate information security management 
culture among businesses, government agencies, including public-private 
co-operations, African countries should consider:
• Raising the awareness about information security issues in the 

private and public domains;
• Strengthening education and training for information security 

management;
• Creating reliable information security audit trails within 

information systems to discourage information security breach 
attempts and enable the investigation of actual breaches;

• Encouraging the creation and implementation of public and 
corporate information security policies;

• Initiating and implementing legislative and regulatory mechanisms 
th.it emphasise the prevention and combating of cyber-crime;

• Establishment of globally acclaimed technical standards; and
• Establishing means of independent certification of security of 

information technology.

Information security management is essential, demanding, and intricate. 
It involves organisational, as well as technical safeguards. Thus, modern 
information security strategies and measures go beyond "using naive 
military ideas" that inculcate "absolute security". Rather, most 
organisations now tend to use the 'risk-management' approach. Such 
an approach to information security entails a consistent methodology to 
ascertain the nature and level of threats and risks; the required security

Education/Sensitisation for Information Security

Most African countries do not have clear and well co-ordinated 
sensitisation or education programmes on the creation and 
implementation of information security controls in the private and public 
sectors. Education and sensitisation is at most limited to the technical 
use of security safeguards rather than detailed role personnel in 
information security in organisations.
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Review Questions

i.

* 2.

3.

Why is it necessary to have information security policies?4.

Whyshould5.

6.

Explain the following:
(a) Risk assessment in organisations
(b) The basis of disaster planning and recovery in an organisation.
(c) Information security standards in organisations

List three threats to information security in an organisation. 
Describe measures that can enhance information security.

Why is Information security important in any organisation? Discu 
the different dimensions of information security.

an organisation carry out an information security audit?

What challenges do African countries face in developing an 
information security' culture? What are some of the strategies that 
African countries should pursue to create an information security 
culture?

-
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measures to put in place, as well the development of common standards 
and policies which are backed by national legislation.

Information security and its management has also gone through a 
radical paradigm shift, whereby the hitherto narrower focus on technical 
forms of security management has been replaced by approaches that 
encompass all security measures: physical, organisational, human, and 
electronic, in order to achieve the security objectives of confidentiality' 
integrity, accessibility, accountability, authentication and audit.

African countries need to address information security management 
issues in their efforts to promote the use of ICTs for development. But in 
order to be successful, there is the need for collaborative initiatives 
between public, private sectors and the civil society in promoting a culture 
of security of information systems as a basis for sound e-government 
and management of information for development.
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Chapter 18
Information Retrieval Systems, Strategies and
Challenges for African Information Searchers
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Introduction

This chapter discusses issuesand concepts underl’. ing information L‘ 
and retrieval processes. Those who manage or provi e re er 
information services using various online information retrieval sys e - 
(IRS) need to understand the search processes in such systems, in or < 
to provide high quality service.

The factors that influence online searching process art many 
varied. While there may be several ways of categorising t « st ac 
the most common in the literature is to look at them in terms o 
characteristics of the user/seeker, the search system and t < 1 on c x 
which the information retrieval system is used. The information a 
problem that the individual is dealing with is also an importan ac 
The chapter begins with a discussion of the information retni .a sys e , 
followed by an exploration of the concept of information r< nc 
discussionof search concepts and strategies then Be on in
the discussion to the African context, the chapter provide ■ n accoun 
who the users of IRS are, and the problems that the ter w
using such systems.

Information Retrieval System
The importance of information retrieval systems (IRS) can never he over 
emphasised, given the volume of information that we arc currenty 
exposed to and the increasingly declining amount of free time available 
to those who are in most need of information. An IRS facilitates extraction 
of relevant documents or information from a large collection o
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documents in response to a user query. Within the current context of 
information explosion, IRS ought to be flexible tools, capable of providing 
the user with information on various subject areas, as well as allowing 
the user to perform a wide range of information activities. For instance, 
the IRS should allow the searcher to refine his /her search without losing 
the search history. The searcher should be able to refine the search using 
the feedback from the system. Furthermore, the IRS should be user- 
friendly. The searcher should also be well positioned to interrogate the 
system in an appropriate manner to retrieve the information that is 
needed. Given this scenario, it is inevitable that both the searcher and 
the developer of IRS have a good conceptual understanding of the IR 
process.

Although information retrieval systems have become an important 
aspect of human endeavours in their attempts to address their 
information problems, the term has not been used consistently in the IR 
literature. Unfortunately as Hert (1997) notes, there has been a definitional 
confusion surrounding the term information retrieval, thus complicating 
any attempt to define the term IRS. Therefore, it is important to precede 
a discussion of IRS with a clarification of how these concepts are used in 
the discussion. Information retrieval is concerned with finding documents 
that are relevant to a user's information need (Dunlop and Reid, 1998). 
It involves searching a collection of documents to identify those that 
relate Io an information problem at hand. The information retrieval 
process requires that there be a user who has an information need, and 
is attempting to satisfy the need by getting only those documents that 
are relevant to that particular need. An IRS therefore is the device that 
helps the user to filter through a pool of information sources, so that 
only (hose documents that are relevant to his or her information need 
are ret rieved. Harter (1986) defines an IRS as "a device interposed between 
a polenti.d user of information and the collection of information itself". 
I lerl (11)‘>7) says it a system designed to facilitate the information retrieval 
process.

An analysis of the definitions given above shows that information 
retrieval systems are many and varied. For instance, a library card 
catalogue fits the definition; an online public access catalogue also would 
be classified as IRS. Others would include an indexing and abstracting 
journal, CD-ROM database, and commercial database such as Dialog, 
Academic premier, etc.
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Chowdhury (2004) classifies IRS into two broad categories: in-house 
and online. In- house refers to those that are developed in-house, that is, 
in a library or information centre with the objective of serving mainly 
the users within the organisation. An example of an in-house IRS is the 
library catalogue. It should be noted, however, that, with the advent of 
new technologies such as the Internet, today's library catalogues have 
become more sophisticated, and allow users to search for materials held 
in a given library collection, as well serving as gateways to other libraries' 
collections.

Online IRS includes those that are designed to provide access to 
remote databases to a variety of users. They are mostly available on 
commercial basis. Another group of IRS, which are also mainlv available 
on a commercial basis, relate to those that make use of the optical storage 
technology, and appear on CD-ROM (compact disc read-onlv memory). 
Although Chowdhury's categorisation seems to be ' neat'', it is more 
towards the computer-based IRS, but it is important to note that IRS 
have been available even before the use of computer technology in the 
management of information. However, such an omission is 
understandable, given that the use of computer technology has changed 
the information management processes to an extent that IR is to some 
extent taken as a computer activity. This chapter, informed by the current 
trend, focuses on information retrieval from the current perspective, as 
a technology based activity, hence the use ot the term IRS will limit itself 
to those which are computer-based. Accordingly, the computer-based 
information retrieval systems are shaped by the technological 
developments, and are increasingly becoming compb • ■ and offering users 
higher capabilities to search for information they require.

Information retrieval researchers have, however, long maintained 
that information seekers characteristics, the context and the system 
characteristics are critical determinants of the perform am <• of the system 
in the market place (Zhang and Fine, 1996; Man hionini, 1995 and 1 lert, 
1997). It is imperative that those who endeavour to fa< i!i!at<- the retrieval 
of documents by users should have a good understanding of such factors. 
For instance, users who understand the information retrieval system, 
including the structure of the database, the file structure and the indexing 
System used, stand to use it appropriately, formulating queries that will 
enable them to retrieve the most relevant documents, and should be 
able to movequickiy through the information seeking process, especially 
at the level of interaction with the system (Marchion ini, 1995). Moreover,
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Understanding Information Retrieval

Information retrieval involves the retrieval of information from a 
collection or database in response to an information problem. Imagine a 
student who has an assignment that requires him or her to acquire a 
certain piece of information. How does he/sheget that piece of information 
with the least trouble? If there are only a few information sources (say 
ten or less books) available and the information is contained in one or 
two of them, it will be easy in that the student could easily page through 
the books to locate the one that has the piece of information required. 
However, if the number of information sources from which to search 
for the required information is huge (say ten thousand books), then it 
becomes unpractical to go through all the sources to locate the required 
piece of information; hence, the user is faced with an information retrieval 
problem. 1 he latter case reflects what information seekers almost always 
face due to the multitudes of information sources that are available in 
any given subject area.

Researchers and practitioners of information retrieval are grappling 
with informal ion problems such as the one described above to find ways 
which information seekers could be helped to be able to find the 
information they require from the multitude of sources available with 
the least "pa in" possible. The goal of IR research is to find the best ways 
ol helping information seekers to find information relevant to their 
inform.ilion problem by developing information retrieval systems that 
are "user friendly". Understanding the information behaviours of the 
communities of users of information retrieval systems is necessary for 
both developing and searching IRS.

such users could also be able to customise the system to be in line with 
the way they seek and use information. As Kuhlthau (2005) notes, We 
need to take a 'just for me’ approach to system design that is based on the 
user's perspective of information seeking and use. More importantly, 
maximum benefits from IRS require a tripartite relationship between 
the researcher in user studies, information technology pundits and 
information retrieval researchers (Kuhlthau, 2005). Together, the three 
communities of researchers can lead to the development of information 
retrieval systems that meet the information needs of users.
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Recognising and Accepting an Information Problem

People need information when they want to know something, learn or 
solve problems. These needs for information constitute what is called an 
information problem. An information need could either be internally 
or externally motivated. Internally motivated information arises from 
within the individual and could be a result of one's curiosity to know. 
External motivated information needs are those that arise as a result of 
the demand to respond to an external stimulus such as a question asked.

I

Search Concepts and Strategies
Users approach and interact with an information retrieval system because 
they want to get documents that can satisfy their information need. 
However, if we just focus on the act of interrogating the system without 
considering the whole process involved, we may only partially 
comprehend the behaviour exhibited by users of systems. The whole 
process that leads to the final state of actual keying in a query into the 
system is important.

The route to getting a solution to an information problem varies in 
many ways, such as time, mental effort and skill required, and the 
satisfactory level with the result obtained. When faced with a problem 
of any kind, people will always look for the shortest possible route to get 
to the solution. For instance, a newcomer in a job could easily find out 
about the working hours and where to get the keys for the office in the 
morning from his or her supervisor. However, if he or she wants to find 
information about the likelihood of the company not doing well in the 
market in the next two years, it may not be that easy. This type of 
information problem may require waiting for a while for the appropriate 
information to be sought, analysed and packaged properl v.

The process of retrieving information (IR process) is by nature 
interactive, and involves an interaction between the user and the IRS 
(Xie, 2003). The process can be divided into several steps. It should be 
noted that these steps may not be followed in the order given below, 
and the number of steps may vary from one user to the other depending 
on the level of aggregation chosen. In some case . ,ome steps ni.iv be 
repeated several times depending on the complexity of the information 
problem. What is important is that the process continues until the results 
obtained are satisfactory.
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Deciding on and Selecting the IRS

Once the information problem is understood, it is possible to select the 
IRS and database(s) to perform the search. Forrester and Rowlands (2000) 
point out that several factors may influence the selection of the database, 
including subject coverage, indexing, up-to-datedness, date range, 
journal range, language, field and limiting fields and cost. With regard 
to the host, the important factors are cost, time and command language. 
The other things that need to be considered when selecting the search 
system are the structure of the database, costs of communication and 
whether the system allows searching across more than one database.

Understanding the Information Problem

Once the individual has seen that he/she has an information problem; 
the next step is to define the problem. This sub-process aids in 
understanding the problem. The problem ought to be defined from the 
perspective of the individual who needs the information (Chowdhury 
and Chowdhury 2001). The outcome should be a clear search statement.

Understanding the information problem is considered as the most 
vital part of the 1R process. At this stage, the irrelevant and unnecessary 
aspects are filtered out, and the correct terms and synonyms that define 
the information problem are identified. If the search is going to be done 
by an intermediary, then he or she may have to go back to the enquirer 
to check for the correctness of the definition of the information problem.

Whether internal or external motivated, the information problem 
manifests as a gap (Dervin, 1977) or an anomaly (Belkin, 1980) in the 
individual's knowledge structure. The person recognises that there is a 
deficiency in his or her knowledge or mental model.

It is important to note that before an information search process 
could be initiated, those who need information should recognise and 
accept that they have an information problem (Marchionini 1995). 
Consequently, a person may want to do something about the information 
problem, thus, engaging in a search for information that could address 
the information problem. Alternatively, the person may suppress the 
need and choose not to do anything about the problem because he or 
she realises that it is not worth the effort. If the former is selected, then 
the following steps become important.
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The experience of the searcher in using a search system is also an important 
factor. A searcher may prefer to use a system that has proved to be 
useful before when searching a similar subject.

| I
J

j
1 J

1I.U

Formulating a Query

At this stage of the IR process, the information problem is converted 
into one or more concepts that are going to be used to search the 
database(s). For instance, the user may want to find information about 
e-governance in developing countries' public sector. Three concepts: e- 
governance, developing country and public sector could be derived from 
this query. Each of the three concepts could in turn be expressed into 
several others that can be used in the search. For instance, e-governance 
could be expressed in terms of Internet, Information and Communication 
Technology. The terms could still be narrowed further depending on how 
the searcher understands the information problem. When formulating 
the query, the searcher should take into consideration the indexing 
language used in the databases. For instance, some databases use natural 
language, in which case expressing the search terms into very narrow 
terms may not be necessary. If a controlled ’ > < tbulary is used, the 
searcher needs to find out the term that the subject of
interest could be expressed in the appr ! In order !■■• .implit
the search process, the searcher may i itegoris search terms into 
narrow terms, related or synonyms and br> > id ter

Once the appropriate terms are km search strategy is 
formulated. A key issue in the formulate n of the irch strategy is that 
the searcher decides on the appropriate i > imbinati i of multiple search 
terms. Using specific narrow terms w ill help the -.»• Ot to get specific 
documents. The broader terms could be introduced when the searcher 
modifies the search. It should be noted that this step mav not be a one 
off thing because the searcher may time and again require changing the 
combination of terms if the search fails to retrieve relevant documents. 
When formulating the search strategy, several retrieval techniques could 
be used to combine concepts. It is important that information searchers 
have a good understanding of these various techniques that databases 
use to combine terms to improve information retrieval. The next section 
introduces the reader to the functions that are mostly used for setting 
up search queries. Even though these search functions may differ slightly 
(especially the notation used) across search engines or databases, the 
principle employed is the same.
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Boolean Operators

Boolean operators> are the most commonly used functions to combine 
terms when searching electronic databases, and three of them, AND, 
OR and NOT are the standard Boolean operators. When used to combine 
terms in a search, the operator AND tends to narrow the search. For 
instance, if a database contains documents indexed under the term 
"anorexia" and also documents indexed under the term "culture", a search 
statement "Anorexia AND culture" will retrieve documents indexed 
under both terms anorexia and culture. This means the search is narrowed 
since documents which are indexed under only one of the terms will 
not be retrieved. This means the AND operator allows you to retrieve 
citations or documents discussing all the concepts that are combined by 
the operator, hence limiting or narrowing the search. The more concepts 
are combined by the AND operator, the fewer the documents will be 
retrieved.

I he OR operator allows you to expand or broaden a search. For 
instance, a search statement "heart problems OR cardiac problems" 
will retrieve items using either (or both) terms, that is, heart or cardiac. 
I he el led of the OR operator is that it expands the search, resulting in 
retrieval of documents in which either of or both the terms appear. It is 
important to note that when more search terms are combined with an 
OR operator, more documents would be retrieved. The Boolean operator 
NOT, when used in a search statement, allows the search to exclude 
unwanted concepts. For instance, a search statement "gender NOT sex" 
allows the author to exclude documents that are indexed under the term 
sex. However, one needs to be careful when using the NOT operator as it 
could lead to the exclusion of relevant documents. For instance, in the 
example given above, it means documents where gender and sex have 
been used interchangeable may be left out.

Functions for Formulating Search Queries
The way a query is represented when searching database(s) determines 
the relevance of the results that are going to be obtained. The rules that 
are followed when setting a search query are generally a function of the 
search engine that the database uses. Readers are advised to always check 
the search tips provided in the help of the system when they are not 
sure of notation to use when formulating the queries. Alternately, the 
system user manual can be consulted for clarification.
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Below are typical examples of nested queries:

Weight Loss AND (Modelling OR Anorexia)

Hie execution of the above statement would retrieve documents that 
have the concepts modelling and weight loss, or the two concepts anorexia

' d

. if

Weight loss AND Modelling OR Anorexia
The search statement above will retrieve documents containing both 
the concepts Weight loss and Modelling or any documents with the 
concept Anorexia. In the case of the above search statement, because 
there are no brackets, the search will be executed from left to ri;-lif.

The use of brackets may change the outcome of the search. I or 
instance, if the search statement is changed as follows:

Search engines also allow for mixing of Boolean operators in a search 
statement. This is also referred to as nesting. Normally, curly brackets () 
are used to separate concepts when more than one Boolean operator is 
used in a single search statement. In general, search engines apply the 
AND operator first. This means when a combination of AND and OR 
operators are put together in a single query statement, words combined 
by an OR operator should be enclosed in brackets, so that thev arc- 
searched together.

Sometimes, users may be interested in retrieving documents with a 
certain phrase. When search words are entered in direct succession, 
some search engines would assume that they are to be searched as a 
phrase. Other search engines would automatically insert a Boolean AND 
or even OR between such search words. To exclude such ambiguity, 
quotation marks are put around words that are supposed to be searched 
as a phrase. However, it should be noted that not all search engines accept 
quotation marks, hence any intended Boolean operators between words 
in a query need to be specified (Lucas and Cutspec, 2005). Furthermore, 
for most search engines, the order in which the search statement is 
executed by the system is such that the searches within the curly brackets 
are done first, and then the statement executed from left to right. Once 
more, searchers are advised to always check the help menu when thev 
are using the database for the first time to be sure of how their querv is 
going to be executed.



435INFORMATION RETRIEVAL SYSTEMS

ExampleDescription

Proximity

Search
function
Adjacency Gabor one City Council. 

If the "adjacency" 
function is used to 
search the above 
statement, only 
documents with the 

above words in the 
order given will be 

retrieved.
Botswana near

Allows for multiple words 
to be searched together as 
one phrase and usually 
requires that words appear in 
the order that they were 
entered.

Uses words such as "near" to 
specify words that are close to University. The
each other, in any order. The 
word "within" is also 
sometimes used to specify 
terms which occur within a 
"number" It of words of each 
other in the record.

statement will allow 
for the retrieval if 
documents that have 
the words 'Botswana' 
and 'University' near 
each other.
Note that you can also 
specify the number of 
words that are allowed 
between the terms.

Other Search Functions

There are several other functions that are used in formulating search 
queries. Table 1 provides a summary of the functions and the role they 
play. It should be noted that the search functions given could be used 
with the Boolean operators in search statements.

and weight loss, or documents that are containing the three concepts: 
weight loss, modelling and anorexia.
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Description Example

Field

Wildcards

Search 
function

These are symbols that are 
used to substitute for 
characters in words.
Wildcards are important when 
dealing with words that have 
different spellings.

Truncation is used to search 
for variations of a word by 
entering its root, followed by 
the truncation symbol. For 
instance, words may 
be right-hand truncated using 
an asterisk symbol. It is also 
possible to specify the 
number of characters to 
truncate for by the number 
of asterisks. Open truncation 
could also be done, whereby 
the number characters 
truncated for is not specified.

Harter in the author 
field.I

If you want to search 
for the word 
'Organisation' 
and want to retrieve

I both the spellings 
; organisation and 
i organisation, the s and 
i z could be substituted 
! by the wildcards 

marks and both 
spellings will be 
catered for, e.g. 
organisation.

J
J

I Truncation

Allows the searcher to specifv 
fields to search. Many search 
engines use field abbreviation, search for the name
Examples of fields available in 
many database are author, 
title, subject, etc.

Govern* could 
retrieve documents

i with the terms
I governance, 

government, govern, 
governmental etc.

The search statement 
(Author: Harter) will
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Executing the Query

Note that symbols used in the search statements may vary from one 
search engine to the other and the searcher needs to check using the 
help of the system before inputting the search queries.

This stage of the IR process is based on the formulated query and may 
involve keying in the search terms into the IRS (Marchionini, 1995). 
The searcher communicates with the IRS, and calls for relevant 
information sources. IRS allows searchers to perform different types of 
searches, which include known item search, fact search and subject search 
(Large, Tedd and Hartely, 1999). A known item search requires the 
searcher to have enough bibliographic details of the item to be able to 
pinpoint it. A fact search is normally performed to confirm a specific 
fact, and it focuses on choosing suitable sources that contain the required 
information. Subject search is more sophisticated than the previous two, 
as it attempts to locate information sources that deal with a particular 
subject. This search is regarded as more open-ended because the searcher 
begins with little or no idea about the information sources that are to be 
retrieved. For a searcher to be successful in implementing or executing a 
query, it is important that he or she has knowledge and understanding 
of the nature, content and structure of the database. This includes 
knowledge of the indexed or searchable fields, as well as the search 
facilities that are available in the IRS.

1'he last step in the IR process relates to the examining the results of 
a search for relevance. If the user is not satisfied with the results, he or 
she may go back to reformulate the query so that another search could 
be performed. This may be repeated several times until the searcher is 
satisfied with the results.

Modern information retrieval systems allow the searcher to specify 
the display format of the results. There may be various options available, 
and the searcher needs to be aware of them. Examples of the formats 
that may be selected depending on the databases searched are full records 
or brief displays from which the relevant items could be selected to 
display full records. Databases also give users options such as printing 
full records or just brief citations. The searcher may also have the option 
of either saving the results to a local disk or sending them by email.
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Relevance
Relevance is a very important concept in the IR literature. The concept 
has both theoretical and practical dimensions (Harter 1986). However, 
despite its centrality in the IR literature, there is still no universal 
definition of the term. Relevance as a concept attempts to describe and 
explain the relation between documents and the information problem 
from the user's perspective. According to Lancaster and Gale (2003), 
relevance should indicate "a relationship between a document and a 
request statement in the eyes of a particular judge” and it is essential to 
measuring the IR output (Meadow, 1992). Therefore, an appropriate 
measure of relevance should seek the judgement of the document 
recipient on the search output.

The fact that relevance depends on the judgement of the user makes 
i su jective, as the value that the user places on the information at the 
time of receiving it is critical (Pao, 1989). Relevance also changes with 
’ k'1US making it time-bound, and influenced by the sequence
nu tic t e user receives a given pile of documents as well the attributes 

e user, onsequently, it would be flawed to base relevance decisions 
n a single individual (Lancaster and Gale, 2003), nor even just one 

criterion to evaluate the performance of an IRS

Relevance Judgements
There are various ways in which relevance decisions could be made. For 

s ance, relevance measures could focus on the relatedness of the 
ocument to the query. It can also be looked at in terms of the 

value or utility of the document to the user.
the tCrnij °f Subject relatedness, relevance measures the closeness of 
j 6 ne'e °cument to the queries based of the sublet t mater of the 
annl’^k °r Ot^er ^tributes of the document. Ihis measure is often 
a refer 7^°meOne other than the user of the information. I or instance, 
the relpnCe ‘ raf*an a patron of the library will be able to judge 
ouerv o'h nCe ° documents by relating the subject matter to the 
consiHn JeraUnbUteS SUch as authors, publication type could also be 
on the h / lnStanCe'the relevance of the document could be judged 
the quer\'SR <1 ° aUt^or wbo *s known to write in the subject area of
as the sear I ,"7 measured in terms relatedness can be subjective, 
as the Ln i 7 jud8ements could be influenced by other factors such 

lowledge of the subject, and interpretation of the query. The
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Recall and Precision

According to Harter (1986), recall and precision measure the extent to 
which the retrieval fails to be perfect. Recall focuses on maximising the 
number of items retrieved. It can be computed by dividing the number 
of relevant documents retrieved in a search with the total number of

experience of the person making the judgement in relation to dealing 
with queries such as the one posed may also affect the judgement on the 
relevance of the document retrieved.

Another measure of relevance relates to the value and utility of the 
document. The value of the document to the user can be interpreted in 
several ways. For instance, drawing from marketing concepts in business 
literature, value can be defined in terms of what the item can be 
exchanged for. This means value is determined by the demand of the 
item to address an information problem. For instance, seminal works 
that are cited most in a subject area have high market value.

Secondly, value can be assigned to a document in terms of the 
expectation that it would be helpful in providing a solution to the 
information problem being addressed. This value is not necessarily 
driven by the market forces, but it is the users' anticipation or expectation 
of the benefit that could be derived from that particular document.

Value can also be influenced by personal attributes. This is an intrinsic 
form of value, and is likely to vary from one person to another because 
the judgement is based on the attributes perceived by the individual. 
Intrinsic value can be judged in terms of the, uniqueness, timeliness and 
accuracy of the document.

A third measure of relevance is utility. It is a way of judging the 
document's relevance by looking at its usefulness to the user to solve his 
or her in formation problem. The important issue is what the user achieves 
as a result of the document. A document could be highly relevant in 
terms of subject matter, but if it does not add something new to finding 
the solution to the information problem then it is of less relevance in 
terms of utility. For instance, if a user retrieves a document that in terms 
of subject matter covers relevant materials but the user has seen the 
document before, then the document has no value to the user because 
there is nothing new that is going to be gained from the document to 
add to finding a solution to the information problem.
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I

P = (Y/Z)
Where:
P represents the precisions
Y represents the number of relevant documents n-friewd from 
the database.
Z represents the total number of documents retrieved from the 
database.

relevant documents held in the system or file. The formula given below 
illustrates how recall can be calculated:

i r 
J

R = (Y/X)
Where:
R represents the recall
Y represents the number of relevant documents retrieved from 
the database.
X represents the total number of relevant documents in the 
database.

It is important to note that recall measures the degree to which all 
the information that is sought in a database is received. A perfect recall 
would result, when Y equals X. This mean'- that all the relevant documents 
that could be found in a database pertaining to a query haw been 
retrieved, and a maximum value for recall of one ■ I • w ould be obtained

Precision assesses the purity of the output (Pao, 1989), and is 
computed by dividing the number of relevant documents retrieved, with 
the total number of documents retrieved from the system or tile. I he 
formula for calculating precision is as follow

to which only relevant documents that could 
- are retrieved, leaving out those that are not

The measure of precision emphasises the accurac} of the retrieval 
by measuring the degree U 
be found from the databases 
relevant. . , .

An important point to note is that there is ^documents retrieved 
between recall and precision. When the num
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Table 2: Relationship between recall and precision

Total

Total

database]

Number of 
relevant 
documents

Number of 
docu men Is 
not relevant

Number of 
retrieved 
documents

w
[relevant document 
retrieved (hits)]

Number of 
documents 
not retrieved

(y+z)[all the
documents
not retrieved] documents in the

(w+x+y+z) [total 
number of

(w+y) [all relevant 
documents in the 
database]

(x+z) [all 
documents that 
are not relevant]

x
[retrieved documents 
but not relevant 
(noise)

(w+x) [the total 
number of 
docu ments 
retrieved]

y [relevant 
documents 
missed out]

z [rejects]

is large, the number of documents which are not relevant increases, 
leading to a high recall ratio, but a low precision ratio. Table 2 below 
illustrates the relationship between recall and precision:

Table 2 above shows the relationships in the number of documents 
in a typical information exercise. From the table, using the formulae for 
recall and precision defined above: recall = w / (w+y) and precision = w 
I (w+x). As stated above, the two quantities, recall and precision, are 
inversely related. When recall increases, the precision decreases.

I he recall and precision measureshave implication for theIRprocess, 
and the searcher needs to decide whether he or she wants to maximise 
recall or precision. Maximising precisions may lead to some relevant 
documents left out, and the searcher may miss out on relevant 
information. If the searcher maximises recall, then a lot of irrelevant 
documents would be retrieved, and the process may be costly, in terms 
of both time and money if the searcher is going to pay for the resources 
in kind. High recall will be important when the information problem is 
not very clear and the author is attempting to get a broad-based 
knowledge on what is available. However, as the information problem 
becomes clear and the searcher starts looking for specific items, then he
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4

or she can aim for high precision to receive only a few documents that 
are highly relevant.

Exhausfivity and Specificity
^hichu2SentatlOn °f documents in a given IRS affects the extent to 
commonlv? rFetncVe relevant information. Two conceptual measures 
persnectivpUSed tO assess re,evance from the information representation 
extentto which' eX.haUStivity and specificity. Exhaustive assesses the 
by the ass7^iVaL'0US tOpiCS in a ParticuJar information item are covered 
decide^by^Vindex^nsFn'pH15 b>' Ch“ <2W3> '-haustivity is 
extent to vvhicrXoXnXdo°Ptt>d practice" and refleCfS ‘ 
secondarv^nd eXarnP,e' f°r an information source on "Tertiary, 

a fully exhaustive indexing will 
education is ind • ° lar!/ education; sec nrfary education and primary

1-eiTS ~•» **»*» (Chu 2003). It shows the 
Specificity assess 7k &iven concept is represented in the IKS 
in the IRS matches !he conk-nt’v “*

the indexing'terms Zr/^^d''’00111’^ ‘lnd Pr,rnarv education ", using 
education will be fullv cducatt'm’ secondary education and primary 
as -he Wexbg

^sers of Information Retrieval Systems

technology. Such f<?r?1,ne Pcopfes behaviour to adopting ami u mg <<t 
designing and imn|C°rS ?re increasingly becoming cornerstones l<>r 
LikeViudXTenhn8 *at are Zccepted by users,
wording to the reaX the users and characterise them

Mead„° ± >° adop. and use an IRS.

into three: a) inform r e^or,ses users of information retrieval systems 
Persons or end-us^ JOnSfei',a^stsorre|:erenceIibrarians;b) professional 
subject matter knn^i b<)dl information needs and considerable 
teachers; and ct nth" ' SUC^ aS Physicians, lawyers, chemists or

from the second
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I larler (1986) notes that the skill required to perform the job of an 
information specialist effectively and efficiently is highly sophisticated. 
It does not only develop from aptitude and interest, but also require an 
understanding of the concepts and principles underlying the design of 
IRS. I he skill is improved through practice and frequent use of IRS. 
I lowever, because they serve other people, the difficulty that is usually 
encountered relates to the accuracy with which the information problem 
is usually communicated to, and understood by the information 
specialist. It is imperative that the information specialist understands 
the information problem in the same way as the client, if he or she is to 
provide a satisfactory solution. Several problems could hinder the 
appropriate communication of the problem to the information specialist. 
Firstly, the client may fail to articulate the problem in clear enough terms 
for the information specialist. This could either be that the subject is still 
also vague to him or her, and that is the reason for looking for information. 
Secondly, the client may be clear about what he or she wants, but fails to

Information specialist or search specialist such as librarian refers to 
a person devoted to providing an information service. He/she helps people 
to find information which is commensurate with their information needs. 
The information specialist serves as vital link to the IRS. In organisations, 
information specialists are called by different titles, such as librarians, 
information managers, information resource centre managers. 
Information brokers are also referred to as information specialists because 
they provide an information service as a business. According to Meadow 
(1992), for information specialists to perform their work successfully, 
they are expected to have a good knowledge of:
• The types of information available in a discipline or specialised areas 

that they serve;
• The ways of using information systems relevant to the subject or 

institution; This includes basic information technology skills such as 
installing software in a computer system and using the relevant 
software to access and search both local and remote databases;

• Basic terminology in the area of speciality, including the use of search 
tools such as thesaurus and subject heading lists;

• Conducting basic studies that would enable them to determine the 
information needs of the client; and

• Conducting reference interviews.
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users need to be trained t 
Consequently, blending

I I

communicate it properly, because he or she makes a lot of assumptions 
about what the information specialist knows about the subject. Another 
reason that could lead to failure to communicate the information problem 
may result, when the complexity of the concepts in the information 
problem overwhelms the information specialist. Notwithstanding the 
problems that information specialist could encounter, they are still 
expected to assist the users in the best ways possible.

The second category of users of information retrieval systems are 
me professional users, also referred to as end-users. The adv ent of current 
technOlOgies such as the Internet, which allows professionals to access 
com i SeSr?°m th<?ir workstations, has made this category of users very 
complex. This inciudesa community of experts from various disciplines, 
withn ar^ PeoP e who could directly use online services by themselves 
noth™ h<? a °!f’ intermediary- For instance, many researchers do 
from - ek° olle lbrarian for them to effectively search for information 
theh ff™ databases.in their area of discipline. They can do that in 
areas andT I in this have expertise in their subject
the inform haV<? -1 g°°d understanding < >f the subject matter than 
areasofr » °t hpecia,isf- Sucb knowledge all >ws them to define their 
Of the infesearc? ™respwdic ways,and thus impr<wing the relev ance 
2005) * ™a on they obtain from each search (Barsky and Bar-Ilan, 
areetand r pr‘-'d^ h a, IMAI (Ki
their tO ap' thus, making
owners ° appea* to ,be growing number of person il computer

^tWaWon’iSwaSfe^on0 ’ 1U‘rC ’ppropriatc 
with IP ct .'iie • • ’ Consequently, blendin
many inter “.,mportant because it make . them mor •• than
knowledJr h;ar,(?S ,992)' I >r in »tan< •• ., their .ubjec t
evaluating th f them,‘° make bef(er judgements when -t comes to 
Problem fh-it "J <)rninhon, and matching it with the information 

n niat needs to be solved.

are very often °^.users ,s novice users. These are people who 
Or search meth'd " tbe various types of sources, databases 
specialist to find r ™‘ e theSe peOp,e can make use of information 
Actively be th'nZ°™atJOn' th7 can_also be trained to use IRS more 
development n emse ves as well. There is need for well defined

nt programmes that could help such people to become
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General Search Problems Encountered by Users

Today's information seekers/users operate in an environment of rapidly 
growing and changing electronic systems and services. Such an 
environment often quickly renders obsolete existing and acquired 
knowledge and skills on such systems and services. Accordingly, users 
encounter different problems when they have to search for information 
in the dynamic information environment of today's digital searching. It 
is imperative to assist users to overcome these problems, and such efforts 
have led to number of information literacy programmes, specialised user 
training programs, including texts and manuals designed to help users 
find relevant information in specific environments. The aims of these 
various initiatives are to develop the ability and confidence of the users 
to search and use information appropriately.

It should be noted that whenever users have failed to get the 
information they require, they are quick to fault the information retrieval 
system. Some examples of the responses that information professionals 
usually get are that the information is not available in the database or the 
system can't give the right information. In a number of cases, the user 
will look very frustrated and give up on the task. This is understandable

competent users of the IRS. However, there are always problems when 
novice users are being assisted. First is their inability to express or describe 
their information tasks. Secondly, they may not be even aware of their 
information needs. Even after the information has been located, they 
may fail to use the information productively.

When considering users of IRS, whether we are referring to an 
information specialist, a professional user or a novice, the kinds of search 
and the success will to some extent be influenced by the systems that 
are being used, and the context within which the search process is 
conducted. With regard to the system, the important factors are the 
database structure, the interface and the overall organisation of 
information the IRS. A good IRS should be flexible and should allow 
users to use various search techniques and tactics to search for 
information. Furthermore, the system should be "user friendly". The 
task that the searcher is handling is also a critical factor. This would be 
influenced by the domain knowledge and the search skills of the user. 
Domain knowledge influences the searcher's ability to get relevant 
information.
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problems which recur in several cases, when dealing with users engaged 
in information searching activities.

The first problem relates to the lack of or inadequately developed 
search strategy plan. Several authors have alluded to t is pro e 
instance, Kuhlthau (2003) when referring to students contends u 
are quick to rush to enter search terms into the search boxes without 
giving much thought to what they do, that is, planning xoxx k\ " 
perform the search. This results in the use of genera terms xxi 
much consideration of other terms that might be usee to en 
search. There is very little time given to reading and interpre ing 
information problem. A second problem is the inability to ex a ua 
resource and select the relevant ones. This problem max e re^ar e 
emanating from the lack of understanding the information P’" 
hence it becomes difficult to make a judgement on x\ hich resource \m l 
be most appropriate to address the problem at hand.

Databases from which information is searched are manx anil x arii d, 
and for one to be able to search properly, there is need to understand me 
structure of the database, the interface and the search techniques anc 
tactics that could be used when interrogating the database. S<>me sc arc e 
fail not because the information is not available, but becatisi t u usi r i 
unfamiliar with the information retrieval system, hence In or s c can 
only exploit it to a very minimal level. Another problem relates tothe 
overdependence on one information retrieval system- For instance, m 
the case of students, if they have used an IRS and found it useful in one 
information problem, they tend to want to use it again, regarc c ss o e 
information problem they are facing. An important factor won i i or 
user to appreciate that information problems are different, ant ncti 
different IRS to address them. An IRS that was highly successful in 
addressing one problem situation may be completely useless w 11 n t ie 
—” ’ ' a user should be willing to accept that and

to address them. An IRS that

problem is different, and the 
move on to try other IRS.

inadeAua'e. searchinS sk,iHs' and 
area in it? ■ u Process- Information searching is a specialised skill
develop tl ui anc^ ’nc**vHuals need to take a conscious effort to
in format- la s 1 ■ However, what is happening in practice is different, 

ion searching is normally not treated as a critical aspect of the
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steps towards the completion of an information task. Furthermore, 
despite an attempt by information services departments such as libraries 
to run information searching training programmes, users do not make 
any follow-ups to try their skills. Information search process is usually 
done on a trial and error basis, and it is usually experimental in nature. 
Even after failing to achieve results in one instance, there is no follow up 
to find out the reasons for failure and finding ways of improving one's 
search skills.

While the problems mentioned and described above are considered 
important and should be the focus of any information literacy training 
and induction programmes for systems users, they are by no means 
exhaustive. They are however, fundamental to the discussion of this 
chapter. An appreciation of these factors could help information seekers 
to look at information retrieval and search process in a way that could 
lead them to get results much more easily. Another interesting thing 
about the above factors is that they compare favourably with the major 
areas of evaluation of online search process identified by Harter (1986). 
However, one draw back in the information retrieval research is that 
studies are in most cases experimental, and they fall short in the analysis 
of frustrations of the users in operational systems. It is important to point 
out, however, that literature on the problems that information seekers 
encounter when they try to retrieve relevant information is scanty, even 
though it is an important area that should inform any discussion of the 
information 1R process.

Large, Tedd and Hartley (1999), drawing from IR literatures, point 
out that some of the problems encountered by searchers are failure to 
identity and use all the appropriate terms to perform a complete search. 
Searchers sometimes fail to identify synonyms. In some cases, users lack 
experience and knowledge of the subject area, and these are essential to 
performing successful searches. Provision of appropriate training 
programmes for users can enhance success in the retrieval of information. 
Information professionals need to continually give appropriate skills to 
their customers, and help them to succeed in their information tasks. 
However, the exposition by Chowdhury and Chowdhury (2001) shows 
that giving the skill to the users, especially in a changing technological 
environment, is not an easy task. In addition to learning the basic skills 
for using technology, the users have to learn the structure of the databases, 
the organisation of the information and other retrieval facilities.
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Furthermore, the user has to learn new skills each time he or she uses a 
new service. Most importantly, the user needs to be aware of their 
deficiencies and be ready to seek the right assistance.

d

Information Retrieval Systems in the African Context

From the foregoing discussion, it can be seen that information and 
communication technology (ICT) is a substantial component ot the 
information retrieval systems. Consequently, the factors that affect the 
use, development and deployment of information and communication 
technologies would provide context for understanding the use of IRS. 
Several texts and research works have tended to discuss the use of IRS 
in a general way albeit the different technological environments in which 
they are used. In this section, factors which are peculiar to Africa and 
could affect users and potential users of IRS are highlighted. 1 he section 
concludes with a synopsis of online IRS available on the .-Xtrican continent.

The use and adoption of ICTs in the communities of Africa is not 
that rosy. It is characterised by several problems, some of which could 
be internal within countries, while others are external. Amt >ng the internal 
problems are the physical infrastructure and the human resources 
requirements for the deployment ot ICT> In Africa, the state ol 
development and the rate at which these resources grow is low. l or 
instance, the telecommunication network is insufficient and is 
characterised by several problems. First and foremost, its presence cannot 
be guaranteed. Where it is available, the reliability is almost always a 
problem. There are many and long downtimes. I he equipment required 
to keep the systems running may be difficult to obtain be au e in most 
cases it is sourced from outside. The sluggish economies of African 
countries, which present problems of getting forei reate
barriers to obtaining such equipment. On the other hand, if the 
equipment is available, maintenance and repair of the infrastructure is 
problematic. Power cuts, which arc frequent, may also lead to the 
destruction of the equipment. In fact, in some cases, even getting access 
to power is a big problem.

Computer and other equipment required to keep the information 
systems up and running may not be available altogether, or not enough 
to cater for the needs of those who require them to search for information. 
Another problem that is faced by those who introduce information 
systems in Africa is the missing or short supply of specialised knowledge
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Online IRS Availability in African Countries
Notwithstanding the problems highlighted in the section above, online 
IRS or ICTs in general are still relevant in the African context, and there 
have been several initiatives to make them available to users. 
Consequently, learning about IRS is not a futile exercise. It is important 
that information users are aware of the shortfalls, and devise strategies 
lor maximising opportunities available. Some examples of African 
initiatives are given below.

It should be noted that the number of libraries that are developing 
Online Public Access Catalogues (OPACs) in Africa is increasing, and 
several of them are accessible via the World Wide Web. For instance, the 
University of Botswana library system allows users to link with other 
institutional libraries both regionally and international and thus, making 
its OPACs more widely accessible. Another example depicting an African 
initiative is the Database for African Theses and Dissertation (DATAD) 
found at http://www.aau.org/datad/database. The database is an initiative 
by the Association of African Universities (AAU), and is meant to enhance

and skill required to develop, use and maintain computer-based 
information systems in general. Such skill is fundamental when 
information retrieval systems are to be made available and used.

An implicit assumption in the definition of an IRS is that the relevant 
information content is available and embedded in some document, hence, 
the IRS helps the user to locate that particular information or content. 
While such an assumption may be true to most of the developed world, 
it would be unrealistic to generalise it to the African environments. Some 
of the fundamental problems that many African countries face are the 
lack of appropriate documentation of content. For instance, the issue of 
indigenous knowledge which has kept many societies in African countries 
together for centuries is slowly disappearing, as there has not been a 
proper documentation. Furthermore, there is a vast amount of grey 
literature kept by governments in hard copies, and such information is 
not accessible to many electronic databases, including the Internet. In 
terms of scientific research, most of studies have been conducted in the 
developed countries; hence, the applicability of many theories, especially 
in the social science arena, is yet to be tested in the developing country 
contexts. Consequently, the relevance of the content contained in most 
international databases to the African context is questionable.

http://www.aau.org/datad/database


INFORMATION AND KNOWLEDGE MANAGEMENT IN THE DIGITAL AGE450

the capacity of African universities to collect, manage, and access their 
theses collections. The DATAD database contains citations and abstracts 
for theses and dissertations completed in African universities. Users need 
to register and then log in before they can be able to access brief citations 
in the DATAD database. Searching the entire database requires 
subscription or connecting via a subscribing institution. The CODFSKIA 
Documentation and Information Centre (CODICE available at http./? 
www.codesria.org/Documentation.htm) is another example ot an African 
initiative to provide African users with social science information 
resources. The database provides "documentary support and information 
to CODESRIA research programmes, African researchers, African 
universities, research and training institute', as well as to African 
governments and their agencies".

The advent of the Internet makes it possible for many organisations 
to access information from all over the world much more easily and 
quickly and at a lower cost. Many African organisations .ire < <innecting 
to the Internet to access these resources. Regarding the IRS. the 
technology continues to improve. Searching continues to be user-friendly. 
Users can with very little effort retrieve information that is most relevant 
to their tasks. This means, non-experts in the IR field can learn and use 
the IRS more effectively and efficiently. Example 
be expert systems and information retrieval that m ike m- «•’
natural language searching technology. I < in o im «•. with m.iI'.h.h 
language searching, users do not have to lean 
when they want to retrieve information, is the in e their everyday 
language to retrieve information. Furthermore. •• ■ • nation of
records in such databases does not require comp.'i-■ i • in:' kills, and 
this facilitates more content to be ea.silv availed a' i; d.if'i a es. 
Consequently for those who ha\ e access to elec tn > ■.
continues to be more user-friendlv, and more re o’ content also 
continues to be available. This has the effect of imp <>■. mg Iheabih*'. for 
users to retrieve information much more easily' without having to learn 
complex terminologies that restricted searching in the earlier databases. 
Thus, making searching for information from electronic databases no 
longer privy to experts only. These developments in technology' offer a 
direct benefit to communities of users in Africa, considering that there is 
limited knowledge and skill to use the technology is limited. However, 
despite the developments in technologies, for one to retrieve relevant 
nfoi mation, it is important that one learns certain procedures that would 
naximise success in the users search efforts.

http://www.codesria.org/Documentation.htm
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Conclusion and Recommendations

Revision Questions

7.

8.

1.

2.

3.

4.

5.
6.

Given the complexities that go with IR, this chapter makes a modest 
contribution to the literature by bringing together and highlighting some 
salient factors that may contribute to success when using online 
information retrieval systems. The discussion has focused on various 
factors related to online searching. The IR process is complex and 
multifaceted. Whether one is a user or designer of IRS, it is critical to 
understand these processes to ensure maximum benefit to be derived 
from using the IRS. It is hoped that users will appreciate the complexities 
surrounding the use of IRS and the need to take a systematic approach 
to using the available tools and seeking the relevant assistance that could 
enhance one's searching skills. For information providers and specialists, 
teaching users how best to use IRS is not an option, but a fundamental 
area that needs to be developed. Information professionals should have 
important programmes designed specifically for users of each of the IRS 
available to users. With regard to the African environment, online 
information retrieval systems have the potential to improve the 
information environment of users.

What is an information retrieval system?
What is in an information problem?
Define the tern relevance as used in the evaluation of the 
performance of an information retrieval system.
What are Boolean operators?
Describe the steps in the search process.
1 )iscuss how the following three concepts; recall, precision and 
relevance are interrelated.

Under what circumstances is high recall desirable in information 
retrieval?

Name the three categories of IRS users?
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fhis book aims to provide a comprehensive single text on the concepts and 
principles ot nformation management and knowledge management and the 
associated technologies, the challenges the technologies pose for African 
countries, the policies and programmes that African information profesionals 
and policy makers can implement to exploit the technologies to promote the 
development of their countries or organisations.

Given the importance of information management and knowledge 
management to nations and organisations, it is desirable for professionals and 
students of information science, library, archives, records management, 
information technology, publishing and related professions to have adequate

importa ™anagement and knowledge management are considered very 
inform o m lecexeloPment agenda of most nations in their efforts to achieve 

ahon society status, bridge the digital divide and attain the Millennium 
Development Goals by the year 2015.

■

____ _____ r__________ a o 
understanding of the characteristics and uses of information and knowledge in 
the digital era. Also, progress towards achieving the eight Millennium 
Development Goals would be enhanced if the concepts and principles of 
information management and knowledge management are well understood 
and practised by all stakeholders in Africa's development.


