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ABSTRACT  

 
This paper examines the imbalances in the availability and usage of information technology 
infrastructure between international and national research organizations in two sub-Saharan 
African countries. While national research organizations depend on the aid of the national 
government, international organizations have the resources to provide an adequate 
infrastructure sustaining their needs, without being greatly affected by operating 
environmental factors. Based on an empirical study, the imbalances can be broadly attributed 
to differences in funding, management and technical expertise, exposure to and awareness of 
available technologies, training, and other infrastructures like electricity, transportation, 
banking etc. To reduce these imbalances, we suggest that national governments provide 
adequate funds to build a sustainable IT infrastructure for their national organizations where 
it may not be feasible to build nationwide. For national organizations, we suggest that they 
study how international organizations have been able to provide and manage their own 
infrastructures despite the difficulties present in their environment. 
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INTRODUCTION 

The disparity in the availability of information technology (IT) infrastructure between Western 
industrialized countries of the North and the developing countries of the South has always been 
recognized by various agencies, like The World Bank; United Nation Development 
Programme (UNDP); Canadian International Development Agency (CIDA); Swedish 
International Development Agency (SIDA)  etc. It has also been written about extensively 
(Crede and Mansell, 1998; Talero and Gaudette, 1996, Lynch, 2000; Braga and Alberto, 1998, 
Persaud, 2001; De Boer and Walbeek, 1999; Rodríguez and Wilson, 2000; GICTD, 2000). It is 
popularly tagged as the “digital divide”. At the Kyushu-Okinawa Summit in July 2000, the 
leaders of the G8 major industrialized democracies focused attention on the impact of 
information technologies and the growing risks of this global "digital divide" (DOT Force, 
2000). The problems of IT infrastructure in Africa, especially in sub-Saharan Africa, have also 
received attention in the literature (Odedra et al., 1993; Moyo, 1996; Sadare, 1998). However, 
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the disparity in IT infrastructure between the multinational and national organizations in 
developing countries has received less attention.  
 
In this paper we assume that multinational, global, trans-national, and international 
organizations all represent international organization. Furthermore, national, local and 
domestic organizations will be assumed to share the same meaning. Multinational 
organizations are known to have better technology than most of the national local 
organizations (De Boer and Walbeek, 1999; McConnell, 2000; Dunning and Narula, 1999). 
They are taking the lead (alongside embassies, large relief and aid agencies) in providing 
infrastructure in developing countries. In most countries of the South, the developments in 
business sectors rely on the lead of these multinationals, and their infrastructures cannot be 
compared to national organizations.  
 
In this paper, we present the findings from our study on IT infrastructure and knowledge 
management in six research organizations in sub-Saharan Africa - three international and three 
national organizations. We assessed and compared the availability and usage of IT 
infrastructure in the international and national organizations. While there are a few and 
sometimes no IT infrastructure services in national organizations; the infrastructure in 
international organizations is advanced and even comparable with the IT infrastructure in some 
similar organizations in western industrialized countries. The IT infrastructure services of the 
international organizations located in the south can be viewed like those in the North. The 
reasons for this could be differences in level of funding, managerial and technical skills, 
training, exposure to technology, and other infrastructure issues. 
 
In the rest of this paper, we discuss the division of the world into North and South. We 
describe national information infrastructure, IT infrastructure and their relationship. We 
present the detail of our case organizations and their IT infrastructure. We then give a 
comparative analysis of international versus national organizations. We found that national 
organizations and perhaps governments have much to learn from international organizations in 
how they have been able to provide and sustain an infrastructure required to support the 
rapidly changing demands of their work activities.  

NORTH AND SOUTH, INTERNATIONAL AND NATIONAL 

North and South 

In this paper, we use the term, North and South to depict the Western industrialized countries 
and developing countries respectively. According to Korpela (1994), the division of the world 
into two large blocks is intuitively rather obvious, between the predominantly industrialized, 
rich North and the traditionally less developed, poor South. This distinction is gradually fading 
as more developing countries are joining the ranks of developed countries, and globalization is 
blurring the boundaries. According to Mazrui and Andrew (1991), the most obstinate line of 
demarcation between the North and South is not income (criteria of wealth), but technology 
(criteria of skill). Consequently, several reports have been written on the technology gap 
between the North and South. In spite of recommendations from various multilateral and 
bilateral organizations that the countries in the South should improve their technology 
infrastructure, the gap still continues to widen (Braga and Alberto, 1998; Crede and Mansell, 
1998; The World Bank Group, 1999). With today’s information revolution and knowledge 
based economy being driven by the underlying information technology, there is a vital need for 
countries in the South to provide adequate information infrastructures  
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While the countries in the North are characterized by good infrastructures, advanced 
technology and adequate human resources, most developing countries are characterized by 
poor infrastructure, basic technology and insufficient IT workforce (Odedra et al., 1993; Moyo, 
1996). Furthermore, most countries in the North have developed their national information 
infrastructure to meet the requirements of a wide sector of the population.  Therefore, we 
consider the North as the leader in having addressed and solved information infrastructure 
problems and the South as the follower where things are still at developmental stage and where 
people have a lot to learn on the practice in the North with proper adaptation and consideration 
for the local factors. 
 

International vs. National Research Organizations 

International research organizations in this context are primarily sponsored by various bodies 
inside and outside their country of location. Their management is drawn from international 
experts and their senior staff comes from various countries. Some of the organizations have 
diplomatic status in their country of location. Usually, they are a part of a larger body or 
network. For example, International Institute of Tropical Agriculture (IITA) is an international 
organization based in Ibadan, Nigeria. It is a part of the Consultative Group for International 
Agricultural Research (CGIAR) which comprises of 16 separate organizations. National 
research organizations, on the other hand, are usually owned by a national government and 
they primarily depend on government sources for funding and support. Their management is 
drawn from local experts and the entire staff is usually made up of nationals. They are directly 
affected by the policies and programmes of the national government: e.g. a new government 
may stop funding a research programme or activities that is not on their manifesto. For 
example, Nigeria Institute of Social Economic Research (NISER) is a Nigerian national 
research organization, funded primarily through a ministry and directed by a Director General 
appointed by the government. 
 
Most of the efforts to build information infrastructures in developing countries have been 
spearheaded by multinational organizations with business interests.  However, international 
organizations and aid agencies that are not primarily profit oriented have also contributed to 
the development of information infrastructure, especially for developmental purposes. This has 
benefited many local organizations that have relationships with these international 
organizations in terms of physical infrastructure and managerial skills. (Kolodner, 1994; 
Nkereuwem, 1996; Dunning and Narula, 1999; McConnell, 2000). 

NATIONAL INFORMATION INFRASTRUCTURE AND IT INFRASTRUCTURE. 

National Information Infrastructure 

At the beginning of the 1990s, the leading economies of the world began to realize the 
importance of information and knowledge as valuable resources, both nationally and within 
organizations. A national information infrastructure was formulated to provide foundation for 
an information economy. National Information Infrastructure (NII) was defined as a seamless 
web of communications networks, computers, databases, and consumer electronics that will 
put vast amounts of information at users' fingertips (IITF, 1993). The launching of the United 
States’ plan for national information infrastructure in 1993 was followed by the European 
Union, with its Bangemann report in 1994 (Bangemann Commission, 1994). With this trend, 
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the shape and use of information infrastructure has been transformed into an issue of industrial 
policy (Hanseth and Monteiro, 1997). The United Nations’ Economic Commission for Africa 
with the support of other development agencies also launched the African Information Society 
Initiative to build Africa’s Information and Communication Infrastructure. 

“In order to assist African countries to face the challenges of the 
information society and thus avoid their marginalization, the United Nations 
Economic Commission for Africa (ECA) has elaborated an African Information 
Society Initiative (AISI), as requested by member states.  This initiative is an action 
framework to build Africa's information and communication infrastructure, and was 
adopted during the ECA's twenty-second meeting of African Ministers in charge of 
planning and development (held in May 1996) under resolution 812 (XXXI) entitled 
‘Implementation of the African Information Society Initiative’". (ECA, 1996) 

 
These efforts led to the development of the National Information and Communication 
Infrastructure (NICI), whose policies, plans and strategies could be used to enhance the role of 
information and communication technologies (ICTs) in facilitating the socio-economic 
development process.   Full review of the national and global information infrastructure can be 
found in the national information infrastructure document (IITF, 1993). For full details of 
NICI, see ECA (1998) and for an example of African national government initiatives, see 
Miller and Day (2000). Although these efforts addressed the information infrastructure issue of 
several countries in Africa, they also revealed the low level of information infrastructure in 
African countries, and especially in sub-Saharan Africa (see Table 1). The national information 
infrastructure greatly influences the organizational information infrastructures which I describe 
here as information technology infrastructure.  
 
Table 1.Sampled statistics of sub-Saharan Africa and High Income countries1 based on Year 
2000 estimates (The World Bank Group, 2003) 
 
Series  Sub- Saharan 

Africa 
High 
Income 
countries  

Gross National Income per capita, Atlas method (current 
US$)  

480.00 26,900.00 

Export of goods and services, % of GDP  31.73 24.51 
High-technology exports, % of manufactured exports  3.56 25.45 
Fixed line  and mobile Telephones, per 1,000 people  31.55 1121.10 
Personal computers, per 1,000 people 9.01 345.8 
Internet Users (millions) 3.58 379.26 
Telephone, average cost of local call (US$ per three minutes) 0.06 0.11 
Electric power consumption, KWh per capita (1998 est.) 431.64 8,617.17 

Information Technology Infrastructure  

IT infrastructure can be viewed as a term used to embrace the collection of computers, 
operating software, communication equipment and links, which collectively form the platform 
for assimilating and delivering information products and services to the organization, its 
suppliers and to its customers (Beranek, 1997). Information technology infrastructure is very 

                                                           
1 See http://www.worldbank.org/data/countryclass/classgroups.htm for detailed classifications  
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important to companies and particularly necessary to those in industries going through 
dynamic change, those reengineering their business processes, and those with widely dispersed 
operations (Broadbent and Weill, 1997).  
 
Our characterization of IT infrastructure relates to the view of Lyytinen (1991), according to 
which information technology comprises computing and telecommunication infrastructure and 
associated know-how to apply them to different fields or organizational activity. Computing 
infrastructure consists of physical components of a computing set-up, the wiring, routers, 
switches, operating systems, middleware, mainframes, servers and sometime desktop 
machines. Computing infrastructures can be central to organizations. For example, Hildebrand 
(1998) emphasizes that a sound infrastructure can mean rapid access to online information, 
fewer system crashes, quicker email and personal computer systems that function with 
minimum trouble. Telecommunication infrastructure consists of fixed, wireless, and satellite 
telecommunication networks, telecommunication software and applications. A reliable IT 
infrastructure can also ensure the success of any future technological endeavors. During the 
1990s, the focus was expanded from computing infrastructures to information infrastructures 
(see, e.g., Hanseth, 1996). Ciborra and Hanseth (1998) emphasize the role of infrastructure in 
allowing a firm to run interlinked applications to process and communicate information 
seamlessly; that is, IT infrastructure supports streamlined processes and enhances coordination. 

THE EMPIRICAL INVESTIGATION 

Selection of the case organizations 

According to Stake (1998), the most unique aspect of a case study is the selection of cases to 
study. It was recognized that an understanding of the phenomena depends on the appropriate 
choice of cases. In alignment with the research design advice of Merriam (1988) and Yin 
(1994), six research organizations were selected according to the nature of their work which 
involves primary production and use of knowledge. Most of the organizational functions 
require the support of information technology.  The study was conducted in two countries in 
West Africa – Nigeria and The Gambia. Nigeria has a range of problems found elsewhere in 
Africa, but also has research capacity and large indigenous industry (Korpela, 1994). 
Therefore, it is likely that findings in Nigerian organizations will be representative of the 
whole West Africa sub-region. The Gambia being a smaller country was also included as it 
gives a good comparison to Nigeria in terms of social, economic and political structures. The 
Gambia has a population of less than 1.5 million with reasonable control of the basic 
infrastructures. The Gambia rates higher on teledensity than many other African countries in 
the sub-region. It has a conducive environment for organizations to operate and there is less 
bureaucracy in government offices. The Gambia is one of the most peaceful and stable 
countries in the sub-region.  

Data collection 

This study uses multiple data gathering methods: semi-structured interviews, on-site 
observations and surveys with quantified responses. A full discussion of the methods and data 
collection can be found in Okunoye and Karsten (2001). Between January and March 2001, 
visits were made to all six organizations. The visits lasted for about two weeks each, to 
interview staff, to observe, administer questionnaires and to collect other relevant information. 
Some research sites of each organization were visited and relevant people were interviewed 
(e.g., heads of sections, IT managers and librarians). A total of 48 people participated in the 
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research, 29 of whom were interviewed and completed the questionnaire, 8 only completed the 
questionnaire and 11 were only interviewed. Altogether, 40 people were interviewed and 37 
questionnaires were administered. However, only 31 out of the 37 questionnaires were 
included in the final analysis, as six had to be eliminated due to incomplete response to the 
questions. The interviews were recorded on audiotape and later transcribed.  IT infrastructure 
was assessed using the approach developed by Broadbent and Weill (1997). A list of ITI was 
completed with the head of computing and tabulated to compare the organizations.  

Results and discussion  

We now present the outcome of the IT infrastructure analysis for each organization, starting 
with the three international organizations and followed by the three national organizations. 
Broadbent and Weill (1997) identify 23 maxims describing ten core ITI services and thirteen 
additional services. The IT infrastructure capability includes both the technical and managerial 
capabilities required to provide reliable services. The IT infrastructure list was completed with 
the heads of computer sections, where applicable, and supplemented by observations and 
interviews. Each of the services has equal weight and a high number of services in a firm 
indicate a high level of IT infrastructure capability.  A list of the IT infrastructures and the 
results in each institute is presented in Appendix 1. 
 
Case 1: International Institute of Tropical Agriculture (IITA) 
IITA is an international organization in Nigeria. The infrastructure capability at IITA was very 
high, with 19 of the 23 services available. IITA has a well-developed computer section with 
highly qualified personnel. The organization had also invested considerable funds in IT 
infrastructure. The head of the computer section claimed that IITA spent about $1 million in 
the last five years (1996 - 2001) on information technology. IITA does not rely on national 
infrastructure for external data communication, but broadcast directly via their satellite. It 
provides training services and use local vendors for IT services when necessary. It does not 
have any problems in acquisition of required hardware and software. It is driven by the 
requirements of the well-trained scientists that come from all around the world.  

“………There is no difficulty at all, because IITA funds are in dollars, so we 
can easily get whatever we want to get from abroad with hard currency. Then 
secondly, IITA has a center, which can assist in purchasing the best brand of any 
hardware and latest version of software. IITA has an effective purchasing unit, which 
also helps us to liaise with the vendors abroad. There are some efficient local 
suppliers of computers that IITA uses as well. But where a particular system is not 
available in the country, IITA can easily get it from abroad through its agent.  So we 
have no problem in procuring whatever IT we need.” (YA, IITA) 
 

IITA has a well-developed intranet and groupware system. Every senior scientist has an e-mail 
account and unrestricted access to the Internet. Even between the period of collecting data and 
the writing of this paper, the IITA website has been updated to improve navigation and 
interaction. The computer manager and the head of information services and training, 
confirmed their current efforts in designing an organization-wide research database 
management system. The scientists at IITA did not express any difficulty in using the system 
or getting the required support for information technology.  
 
Case 2: Medical Research Council (MRC) Laboratories 
MRC Laboratories is an international organization in The Gambia.  The IT infrastructure 
capability showed a similar trend to that in IITA, with 16 of the 23 services available. They 
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have a well-developed computer unit, managed by a British expatriate. All the staff members 
at the computer unit are well-trained personnel recruited locally and from the West Africa sub-
region. The head of the computer section estimated an annual expenditure of £100,000 on 
computer hardware and software. There are still problems with the information technology 
infrastructure in the organization, mostly in terms of technical support and local staff training. 

“………the computer support services here are weak, if you have problems 
they [support personnel] either don’t come or they come and don’t know how to solve 
the problems. I think the computer staff needs proper training before they can provide 
adequate support services………” (SL, MRC) 

 
They have full connection to the Internet, which gives all the staff members unlimited access 
to e-mail and other services on the Internet. During the visit to the organization, there was a 
problem with their local area network (LAN) and Internet access. This greatly affected their 
communication and work process. The situation, however, was temporary. Things were 
satisfactory earlier when there was adequate support for the network. There is a current effort 
to improve the support services. While LAN is functioning, they use a Groupware system 
(GroupWise), though only a few of the features (like the e-mail client) are being utilized by the 
staff. The internal telecommunication system is functioning very well. There are also plans to 
further standardize all the hardware and software in future and to implement a good IT policy 
in the organization. 
 
Case 3: International Trypanotolerance Center (ITC) 
ITC is an international organization in The Gambia. ITC had a low IT infrastructure capability, 
with 8 of the 23 services available, compared to the other international organizations in the 
study. ITC ranked behind one national organization and came fourth in the overall assessment. 
The IT infrastructure is entirely managed by an outside vendor, in contrast to other 
organizations that have an internal information technology group. The reasons for this decision 
include the size of the organization and the volume of IT service usage. The person responsible 
for the relationship management with the vendor is of the opinion that having a whole 
computer section could be a waste, in view of the limited needs of their services. 

“………We have IT support from ITS [a local IT consulting company] and 
another Internet service provider. That is better for us, because of critical mass, there 
is no point hiring a permanent staff, if no computer breaks down in a month then he 
sits down idle. If there is a problem, then we call our engineers.” (YA, ITC) 

 
Unlike other international organizations, ITC is being affected by the cost of acquisition and 
maintenance of its IT infrastructure. The non-availability of a local area network in the 
organization is due to the associated high cost and expected low utilization. 

“………We don’t have the LAN (Local Area Network) because of the one 
time investment cost to install it is quite expensive. We need to have the server, a 
systems manager and to do all the wiring. And around here we are clustered together 
but we still have other people some meters away, so with that the center has been 
discouraged because of financial resources, we don’t want to go into cost of having a 
LAN……… it will seem inappropriate, we are very small, we need a critical mass of 
staff to justify the cost involved, there is no point doing LAN for ten people. If you 
have a staff strength of 100, then it is good to have LAN. Then you can put your 
notices on it and so many things on it, but if your staff strength is not high then the 
cost benefit is not there……….”(YA, ITC) 
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They have a dialup connection to the Internet through a local ISP, with e-mail access for all the 
senior staff. Unlike national organizations with similar arrangements, the researchers do not 
have to pay for the cost of connection themselves.  
 
Case 4: Nigeria Institute of Social Economic Research (NISER) 
NISER is a national organization in Nigeria. Of all the national organizations in this study, 
NISER had the best IT infrastructure capability, with 12 of the 23 services available. Like 
IITA they have a computer section but the spending cannot be compared with the IITA’s 
spending on IT infrastructure. The head of the computer section estimated an average spending 
of about USD 40,000 in the last five years (1996-2001). The mode of acquisition of IT 
infrastructure services at project and individual level does not permit easy evaluation of the 
real investment in IT.  There are difficulties in getting adequate funds required for IT services 
and the organization was not able to meet the IT needs of the researchers. 

“………No, there is little funding. There is no special funding for that within 
the institute. The government does not seem to have it as a policy that IT should be 
provided for research. So it is from the meager budget that the organization tries to 
squeeze out some funds to buy one or two PC each year, it is not adequate enough for 
growth.” (IB, NISER) 

 
They have a dial-up connection to the Internet through a local ISP. Each staff member has 
access to email services at a cost, which has been discouraging many scientists from making 
use of it.  The service is only available on a few workstations and sometimes, they have to 
queue for several hours:  
 

“………we have, but it is not widely available to everybody, if you 
understand, it is not widely available because the cost of access is high. Even though 
it [Internet] is opened to everybody, the cost is scaring them off and they are not 
using it. That is why I was a bit cautious in my answer, but there is access. You have 
to pay N200 ($2) for 15 minutes of browsing, some of them use it when it is very 
important and critical.”(IB, NISER) 

 
There was no local area networking (LAN) in the organization, and hence no intranet or 
Groupware system. They have a web site that provides information about the organization, 
although the information may not be up-to-date. The level of the IT skills of the researchers at 
NISER is also lower than the researchers at international organizations: 

“………most of them are locally trained and not exposed to the use of IT 
equipment right from school……….Some of them insist on having training but after 
you trained them, and there is no computer to practice what they learn, what 
happens?  They forget it. Another thing that I have noticed is that the younger ones 
are more amenable to change than the older ones………..”(IB, NISER) 

 
The intercom is not functioning at the time of the study and external phone calls are centralized 
and restricted. Data and documents are commonly transferred on diskette for printing, editing 
etc. and most of the time, a low quality diskette fails due to high humidity and heat. This often 
results in loss of documents or data corruption. The aim of the organization is to build a local 
area networking system, improve their communication systems and train their employees in 
the use of the available IT infrastructure. 
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Case 5: National Agriculture Research Institute (NARI) 
NARI is a national organization in The Gambia. NARI had a low IT infrastructure capability 
and it ranked fifth among all the organizations. With 7 of the 23 services available, NARI’s 
case was not too different from the other national organizations. Major problems existed in 
regard to funding and lack of expertise to provide the required services.  The computer section 
had two people with little expertise.  It was difficult to estimate the spending on IT since no 
proper records were kept. There was no local area network even though its importance was 
recognized. The initial cost was the main barrier preventing the installation of such a network. 

“We have looked at networking and compared with standalone computers, 
putting up a server and things like that but the cost dissuaded us from following that 
up.… … …  when we approached a company to network the computers, they asked for 
over $20,000, that is ridiculous. Not because we don’t want to do it or not see the 
advantage but due to cost implications.”(BO, NARI) 
 

Nevertheless, the majority of the researchers have access to a computer and from 1998, they 
have access to the Internet. They did not have to pay for access due to the reasonable cost of 
connection in The Gambia. 

“………for the access, the email we cannot entirely receive accolade for 
that. The institute has done its best in opening an account but it is because we have 
Quantum, GAMTEL etc that makes it easier to do things. There is benefit in paying 
GMD200.00 ($10) every month, because somebody can contact you as easily as 
possible and you also, can have access to people.”(BO, NARI) 
 

NARI was also affected by a lack of awareness, training, and willingness to use IT 
infrastructure (like other national organizations). 

“………They are all sitting at the computer trying to do something. Some of 
them don’t have the time to use the computer. They call the secretary to come and use 
the computer to write their memo for them. And also, it is age difference issue. Some 
of the older guys want the secretary to do their typing for them. Some of the younger 
guys want to do it themselves.  Then we have the secretarial cadre that some of them 
are good and the rest are terrible………. ” (BO, NARI) 

 
There was even a lack of adequate information systems to support basic work processes, which 
could help them to be competitive, accountable and responsive to their donors. 

“………research institute like ours could do well with somebody with 
training in information technology, to manage files etc even with accounting, to make 
sure that payments and expenditures are monitored.  We need to have some 
accounting system, which will allow us to monitor our expenditures. For every 
activity, I like to know how much has been spent and the balance on each account. I 
think they [information systems] are very critical for the life of the organization like 
ours, we are not in the business of making money, we get grants and subvention, we 
have to be judicious about how we spend our funds… … …”(BO, NARI) 

 
The telecommunication system at NARI was not efficient. The internal telecommunication 
(intercom) was not functioning and phone calls could only be made via the exchange, which 
didn’t function most of the time. 
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Case 6: Nigeria Institute of Medical Research (NIMR) 
NIMR is a national organization in Nigeria. NIMR had a low IT infrastructure with 7 of the 23 
services available. The computer unit was not well staffed and developed. The IT hardware 
and software were obsolete and appeared to be inadequate.   

“………We have a problem, most of the computers that we have, they are 
very old and you find out that the capacity is quite low. Only some of them have 
Windows 95, in fact very few have Windows 95, they even have a much lower version 
of Windows, and you can imagine the type of software you can run on it. We have 
problems trying to convince them that we need computers with higher capabilities. 
We don’t have any Windows 2000 in this office.”(ON, NIMR) 

 
NIMR also had a dial-up connection to the Internet, which is quite bad due to persistent 
connection problems to the ISP. During the interview, the connection to the Internet was 
broken and an attempt to call the service provider proved abortive due to telephone problems. 
The only telephone phone line available for researchers rarely function. 

“………because we don’t have telephone like if you want to phone, we must 
all pass through the PBX, and the PBX is not functioning. They said they have only 
one line which doesn’t often have dialing tone. So what do we do when we have 
urgent official calls to make? We know we have to make contact with people, we still 
have to go out. It hasn’t been very easy because it cuts into our personal finance and 
yet, as of now [12 February 2001] we haven’t been paid [January salary]. So it is not 
easy and it is delaying our work.” (NO, NIMR ) 
 

According to some of our interviewees, the few available IT infrastructures have not been put 
into full use by the staff, due to lack of skills, especially by some senior scientific staff. 

 
“……… I don’t use computer. I don’t know how to use computer but I want 

to learn it.”(OA, NIMR) 
“………some don’t even bother, some don’t even want to bother themselves 

especially those senior ones who feel that they are almost retiring don’t bother, they 
feel that somebody can always do it for them.” (ON, NIMR) 

 
There is a lack of enthusiasm on the part of some researchers, which is attributed to 
unavailability of computers. The organization is trying to improve this. 

“……… it was even recently that they have to purchase additional 
computers for the researchers. Initially, the heads of departments have their 
computers, which they hardly use, and they don’t allow researchers to use them. You 
will find out that less than half of the researchers here are computer literate because 
they don’t have access to computer, a lot of them can’t even analyze their data, 
because they can’t use a computer, … … … they are not even aware of the various 
data analysis software that we have………”(ON, NIMR) 

Comparative Analysis 

Table 2 displays the availability of services and illustrates that the organizations differ in the 
extent of their IT infrastructure. In sum, IITA, and MRC, two international organizations have 
the highest IT infrastructure ranking, whereas the national organizations, NARI and NIMR, 
have the lowest ranking. However, ITC, which is an international organization, had fewer IT 
services than, for example, NISER, a national organization, although this was compensated by 
their outsourcing strategies. 
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Table 2. IT infrastructure summary and ranking 
 

 International National 
 Case 1 

IITA 
Case 2 
MRC 

Case 3 
ITC 

Case 4 
NISER 

Case 5 
NARI 

Case 6 
NIMR 

Services provided 19 16 8 12 7 7 

Services not provided 4 7 15 11 16 16 

Ranking 1 2 4 3 5 5 
 
All the organizations, with the exception of one (case 3, ITC), employed two to ten people in 
their computer departments. An expatriate usually managed the IT units of the international 
organizations. The expatriate heads of the IT units were generally more experienced, and had 
knowledge of relevant modern technologies, due to their training in and access to the Western 
market. This usually had a positive influence on the performance of the IT unit and the 
adoption of technologies. The only international organization without a computer unit had an 
effective outsourcing strategy, which indirectly resulted in better services than national 
organizations with higher IT infrastructure services. The IT units of the international 
organizations were better staffed than the national organizations. Most of the staff had a 
university degree and had received some other special training. LAN and Intranet were only 
available in the international organizations.  
 
Although there was Internet connectivity in all the organizations, the mode of connection 
varied between organizations. For example, MRC is one of the few non-commercial Internet 
Service Providers (ISPs) in Africa. All the national organizations had a dial-up access via local 
ISPs. There was a significant difference in the estimated IT expenditures based on the 
available figures from two international and one national organization. It was difficult to get 
the estimated annual IT expenditure in the national organizations due to diverse ways of 
acquiring of IT infrastructure services, however, based on the authors’ observations, they may 
well have similar figures to that of NISER. All the six organizations use outsourcing partners 
for some services, with ITC solely dependent on vendors (Table 3). Thus, it is difficult to 
estimate reliably the yearly IT expenditure. 

Table 3. Summary of selected IT capabilities in the six organizations. 

Name IITA MRC ITC NISER NARI NIMR 
IT Unit Yes Yes No Yes Yes Yes 
Status of the Head Expatriate Expatriate N/A Local Local Local 

Outsourced services Some  Some  All Some  Some  Some  
Staff No. 10 7 N/A 8 2 4 
LAN/intranet Yes Yes No No No No 
Internet Yes Yes Yes Yes Yes Yes 
Intercoms Yes Yes No No No No 
Est. expenditure on 
IT per year  

$ 200 000 $ 142 243 Not known$ 8 900 Not known Not known 
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FACTORS RESPONSIBLE FOR DIFFERENCES IN IT INFRASTRUCTURE 

In this section, we discuss the key factors responsible for the differences in the availability and 
usage of the IT infrastructure between international and national research organizations.   

Funding 

National organizations usually have support from their government. Very little of this can be 
expended on information technology infrastructure, as other more pressing issues have higher 
priority. Some major IT infrastructure development has been supported from external funds 
and making the ensuing system available to a select few working on the funded project. In 
contrast, the international organizations appeared to have enough funds to acquire required IT 
infrastructure. They usually had a large budget from their sponsoring organizations, in addition 
to direct support on various projects.  Most of their funds are also denominated in dollars and 
they are not affected by fluctuating exchange rates in their host countries. 

Managerial and Technical expertise 

As indicated in Table 3, an expatriate or a Western trained local expert usually heads the IT 
section of the international organizations. The expatriate staff often has a high standard of 
training and is aware of the current developments in their field of expertise.  Although opinion 
has been divided on the issue of expatriates, it is still one of the best ways that management 
and technical problems can be addressed in the short term, even though its sustainability can be 
questioned. After the departure of an expatriate, the issue of knowledge transfer is often not 
properly addressed (Moyo, 1996).   

Training  

National organizations try their best to train staff, but the cost is usually beyond their budget. 
When a member of the staff is sponsored abroad, they rarely return to the same organization 
(even if they return to the country). The affordable local training centers are not usually able to 
provide adequate training, and the higher education institutions are not properly equipped. 
According to Bennett, the issues of managerial and technical expertise discussed above “stem 
from lack of education and experience or from environments with no formal systems of 
control” (in Odedra et al., 1993). When the training is organized “in-house”, the lack of 
equipment for practicing on causes difficulties for the staff who forget what they have learnt 
since they have no opportunity for applying their recently gained knowledge. The same applies 
for many people who receive their education abroad: once they return home and lack access to 
the kind of environment in which they studied, they soon lose most of their acquired 
knowledge. 

Awareness and exposure to technology 

Two factors directly related to training are the awareness of and exposure to available 
technology. Most of the researchers at the national organizations have limited exposure to the 
possibilities of IT and they may not even be aware of an upgrade in the software they are 
using. Also, in national organizations, some of the older senior staff were IT illiterate and 
suffer from IT-phobia. They are not enthusiastic about learning new IT applications. They are 
at ease delegating all IT related activities to their younger colleagues, or hiring staff 
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specifically for that purpose.  Whereas in international organizations, everyone seems to be 
aware and prepared to apply IT. 

Other infrastructural elements  

The problems of other infrastructures were expressed several times during our interviews at the 
national organizations, a phenomenon observed and summarized by Odedra: 

 “Certain prerequisites, such as reliable power supply to operate the 
computers, a well-functioning telephone network to transmit data, foreign currency to 
import the technology, and the computer literate personnel, are necessary for 
successful use of IT. Such infrastructural elements remain inadequate in many sub-
Saharan Africa countries.”(Odedra et al. 1993) 

 
Although there has been some improvement in the provision of these services, we still found 
them to be grossly inadequate in the national organizations which had to depend primarily on 
the national infrastructure. International organizations are able to provide these infrastructures 
where it is not adequately provided by the national government. For example, some of the 
remotest field stations we visited during our study still managed to provide a 24 hour supply of 
electricity, even though their host community had to ration between 4-8 hours of supply via 
their national grid. Due to a good relationship, or probably influence with the government, 
these organizations are not overtly affected by a shortage of fuel, needed to run their generator 
or delays at ports to clear their imported spare parts.  
 
We have limited our discussion to the problems that were specific to the organizations studied.  
There are numerous indigenous problems that have already been well discussed in the 
literature. These include complex purchasing procedures, vendor control of technical direction, 
dependency on outsiders, poor maintenance procedures, under utilization of machines and 
human potential and others (Odedra et al., 1993; Moyo, 1996; Barata et al., 2001; Darley, 
2001). There are difficulties not only with the availability of IT infrastructure (Odedra et al. 
1993), but also with their application (Morales-Gomez and Melesse, 1998; Avgerou, 1998). 

RECOMMENDATIONS 

Our analysis of the results presented above indicates disparities on the level of funding, 
managerial and technical expertise, training and exposure to available technologies, and other 
infrastructures between the international and national organizations. Surprisingly, all these 
were noticed more than five years ago, as reported in the articles by Odedra et al. (1993) and 
Moyo (1996). Although there have been some improvements, our findings revealed that their 
recommendations have not been followed.  
 
Although our recommendation concerns lessons drawn from international organizations, its 
implementation does not necessarily have to follow the pattern of these international 
organizations. Each organization has to determine the most suitable strategies for its own 
situation taking local factors into due consideration (Moyo, 1996). The following measures are 
recommended for improving the IT infrastructure in national organizations in sub-Saharan 
Africa and for sustaining the IT infrastructure in all organizations whether national or 
international. 
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IT Policy and Strategy 

We would like to recommend that the national organizations formulate a sustainable IT policy 
and develop an appropriate strategy for implementing this policy. For example, in IITA they 
have defined their goals in a 10-year strategic plan and only alter it as changes in the work 
environment and technology demands (IITA, 1988).  We are also aware of a similar long-term 
plan at MRC. There has been emphasis on the national IT policies and strategies in developing 
countries, but few organizations have an IT policy. Some of the IT infrastructure in these 
national organizations is acquired through externally supported projects and the equipment is 
meant to serve the need of the donor. After the completion of a project, the managing or 
updating of the equipment is not usually easy (Odedra et al., 1993). We recognize the 
limitations of researchers at the national organizations, but the current availability of the 
Internet enhances communication with their local colleagues abroad and, therefore, they could 
improve their awareness and become IT-literate. In doing so, they could define the kind of IT 
infrastructure they need without completely relying on external sources. 
 
Related to organizational policies and strategies are what Moyo (1996) refers to as ‘personal 
strategies’. As described earlier, apart from the well defined policy and strategies, the personal 
needs and requirements of staff are shaping the direction of technology acquisition in 
international organizations. 

“………when they are recruited from abroad, all those technologies they are 
familiar with must be available here for them to do their jobs well. They go for 
vacation in their various home countries and return with knowledge of currently 
available technology. So we too have to be versatile and be aware of recent 
developments in IT and its use, to update our systems as well.”(YA, IITA) 

 

Cooperation and Alliances 

When considering the problems associated with the acquisition of the necessary IT 
infrastructure, the national organizations could learn from the approach of the international 
organizations by having an agent abroad to ease the process. Several national organizations 
could merge to use one agent and spread the cost. Another possibility would be to forge an 
alliance with the international organizations on this issue. Since most national organizations 
already have good relationships with international organizations, this might not be too difficult, 
especially on an ad hoc basis. 

Funding 

Although, there is very little the national organizations can do on their own to improve their 
funding, we would still like to suggest that they try to have a foreign currency denominated 
account, which would speed up the process of foreign purchases. The international 
organizations use this approach and it seems to alleviate some of the problems associated with 
delays in receiving equipment. They could also persuade the government to provide more 
funds to develop and maintain their own infrastructure, based on their needs. 

Training 

Training and problems of managerial and technical expertise seem to be in the domain of the 
government. We cannot encourage the national organizations to adopt a policy of hiring 
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expatriates like the international organizations, as it is unsustainable. We suggest that the 
government follows the recommendations suggested earlier (Moyo, 1996; Jarvis, 1999; and 
Nasseh, 2000), i.e., widespread standardized IT training and higher educational institutions 
responsive to the IT needs of the knowledge society. There is a need to introduce some IT 
management courses into the Computer Science programme, common in most universities in 
sub-Saharan Africa (Marshall and Ruohonen, 1997). 

CONCLUSIONS 

We have discussed our findings on the disparity between the availability of IT infrastructure 
and the usage of the services in international and national research organizations.  All the 
factors had their roots in low funding, which national organizations cannot control. As long as 
the major source of IT infrastructure of the national organizations depends on external project 
funding, the socio-cultural conflicts that come with it will remain (Odedra et al., 1993).  
Nevertheless, if the cases of the international organizations are carefully studied and adopted, 
with due consideration to factors specific to national organizations, some improvement is 
achievable. We suggest cooperation among research organizations to cushion the costs and 
problems associated with the acquisition of IT equipment. Having adequate policies and 
feasible strategies could also assist in guiding the national organizations. As the real gap 
between the North and the South has been attributed to the criteria of skill, it is imperative to 
start improving modern technologies within organizations. By this means, the skills and the 
knowledge level of people could be improved and thus also the wealth of the nation. 
 
The limitation to the findings and recommendations of this study is that the findings were 
based on a limited number of organizations in only two out of the forty-eight countries in sub-
Saharan Africa. Considering the diversity in socio-economic and political situations in these 
countries, the findings in this study cannot be directly generalized to all sub-Saharan Africa 
countries, although they provide an understanding of the deeper structure of organizational 
information technology infrastructure in two countries which are representative of sub-Saharan 
Africa and, thus, could inform other settings. We have also used non-profit research 
organizations in our study, but these problems are not limited to them alone, and could be more 
pronounced in profit oriented national organizations. Most of the factors responsible for the 
differences could also be found in other developing countries because the socio-political 
situation and government commitment to the IT infrastructure are often similar. We would like 
to conclude that the governments of developing countries should carefully examine how the 
international organizations receive their IT infrastructure and maintain it.  It might then be 
possible to apply the same principles in national organizations, in which they have an interest, 
and which are affected by the same local conditions.  
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Appendix 1: Information technology infrastructure capabilities 
 

ServId 
Core Information Technology Infrastructure 
Services IITA MRC ITC NISER NARI NIMR

1. 
Manage firm-wide communication network 
services Y Y N N N N 

2. 
Manage group-wide or firm-wide messaging 
services Y Y Y N N N 

3. 

Recommended standards for at least one 
component of IT architecture (e.g., hardware, 
operating systems, data, communications) Y Y N Y Y Y 

4. 

Implement security, disaster planning, and 
business recovery services for firm-wide 
installations and applications Y Y N Y N N 

5. Provide technology advice and support services Y Y N Y Y Y 

6. 
Manage, maintain, support large-scale data 
processing facilities (e.g., mainframe operations) Y N N N N N 

7. 
Manage firm-wide or business-unit applications 
and database Y N Y N Y Y 

8. Perform IS project management Y N N Y N N 

9. 
Provide data management advice and 
consultancy services Y Y Y N Y Y 

10. Perform IS planning for business units Y Y N N N N 
  Additional Information Technology Infrastructure services 
11. Enforce IT architecture and standards Y Y Y N N N 

12. 
Manage firm-wide or business-unit workstation 
networks (e.g., LANs, POS) Y Y N N Y N 

13. 
Manage and negotiate with suppliers and 
outsourcers Y Y Y Y N Y 

14. 
Identify and test new technologies for business 
purposes Y Y N Y N N 

15. 
Develop business-unit specific applications 
(usually on a chargeback or contractual basis) Y N N Y N N 

16. 
Implement security, disaster planning, and 
recovery for business units Y Y N Y N N 

17. 
Electronically provide management Information 
(e.g., EIS) Y Y Y Y N N 

18. Manage business-unit-specific applications N N Y Y N Y 

19. 
Provide firm-wide or business-unit data 
management, Including standards Y Y Y Y Y Y 

20. 
Develop and manage electronic linkages to 
supplier or customers N Y N N N N 

21. 
Develop a common systems development 
environment N N N N N N 

22. 
Provide technology education services (e.g., 
training) Y Y N Y Y N 

23. 
Provide multimedia operations and development 
(e.g., video-conferencing) N N N N N N 

 Total ITI Available 19 16 8 12 7 7 
 


