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Abstract

Information technology infrastructure (ITl) is said to
play a significant role in knowledge management (KM)
efforts. Yet, there is little research that focuses on how
availability and use of IT infrastructure enable or
constrain KM efforts. To explore this, we conducted an
empirical study in six research organisations in sub-
Saharan Africa. We compared the availability of IT infra-
structure and its use in each of these organisations with
their knowledge management efforts. Our results show
that in four of the research institutes there is a clear
relationship between KM efforts and ITI capabilities.
However, in one organisation, a high level of IT infra-
structure capability was not accompanied by high
performancein KM efforts. Another organisation did well
in KM at an instance of low IT infrastructure capability.
In these two cases, closer inspection confirmed that IT
infrastructure needs not only to be available, but also
understood, accepted, and in proper use before it can
play its enabling role in KM efforts.

1. Introduction

The balance between knowledge and other resources of
production has shifted so far towards the former that
knowledge has become perhaps the most important factor
determining the standard of living, more than land, tools,
or labour [16][25]. Knowledge is increasingly becoming
the driving force of economic growth, social develop-
ment, and job creation [22]. The growing demand for
knowledge-based products and services is changing the
structure of global economy; thus the role of knowledgeis
becoming an important management issue all over [9]. As
a result, many organisations are exploring the field of
knowledge management (KM) for new approaches to
achieving and sustaining competitive advantage [11].

The American Productivity and Quality Center [1] has
defined knowledge management to be “a conscious
strategy of getting the right knowledge to the right people
at the right time and helping people share and put
information into action in ways that strive to improve
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organizational performance.” Knowledge management is
a complex process that is supported by a strong
foundation of enablers, such as strategy and leadership,
culture, measurement, and technology. Each of these
should be designed and managed in alignment with the
others and in support of the KM process[2]. KM has been
recognised as continued i nteraction between technologies,
techniques and people [3].

While knowledge has aways been important in
organisations, it is becoming mo re manageable because of
the interaction with information and communication
technologies, seen to be the primary enablers of KM
[2][9]. Taken together, as an information technology
infrastructure (IT infrastructure or 1Tl); they are a means
for an organisation to extend their knowledge resources
beyond the limitations of here and now [6]. Junnarkar and
Brown [15] discussed the role of information technology
in KM as a mechanism to facilitate knowledge creation
and transfer. Our focus is on this KM-ITI relationship,
and on how availability and use of IT infrastructure
enables or constrains KM efforts.

Even though the KM-ITI relationship is our gimary
focus, we do not want to disregard the other enablers of
KM. Technology on its own cannot make knowledge
management happen [12]. We have sought a balanced
view of the complexities that affect KM by using the
Leavitt Diamond [18] to position technology in strong
relationships to the tasks carried out, to the people
participating in this, and to the organisation of the tasks
and the people, i.e.,, the organisational structure. This
having said, we nevertheless concentrated on the ITI in
our study to enable us to have in-depth understanding of
its role in KM in an environment with minimal
technology, and with people who have had little exposure
toit.

It is rather not surprising that majority of the success
cases of KM implementation in organisations in the
Western industrialise countries have to do with
technology [2][9][15][17], although they always quickly
try to add that technology alone cannot deliver KM. Dan
Holthouse in his foreward to Information technology for
Knowledge management [4] remarked on this: “ Techno-
logy is the easier piece of the problemto solve, it’s far
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more challenging to change people’s behaviour and to
create a learning environment that fosters the expansion
of individual’s personal knowledge.” His assertion is
based on the availability and pervasive use of IT
infrastructurein organisationsin the West.

Where technology is not readily available and
mastered, it becomes a more important enabler and a
major factor for the success of knowledge management
efforts. If you don’t have it, it becomes important. Thisis
also the case of research institutions — and most of the
other organisations—in sub-Saharan Africa. Nevertheless,
we believe that IT infrastructure cannot replace people,
but it can enable people to be more productive and
efficient, as well as automate lower level activities,
thereby enabling people to direct their skills at higher
level value added activities[8].

Research organisations provide fruitful arenas for KM -
related research due to the intensity of knowledge work
that isinvolved. In Africa, research organisations form the
bedrock of policy design and implementation, directly
affecting the lives of millions of people. These organisa
tions need effective knowledge management to be
productive, responsive, competent, and innovative in
order to win highly competitive grants to carry out their
research. They are under growing pressure to raise quality
and reduce costs, and hence the methods and technol ogies
that could support knowledge management are
increasingly gaining their interest [20][21]. IT has only
recently — with the affordable personal computers — been
widely exploited in them [13][14].

To explore the KM-ITI relationship, we conducted an
empirical study in six research organisations in sub-
Saharan Africa [23]. More specifically, we wanted to
explore the relationship in knowledge-intensive research
organisations, in circumstances where use of technology
might be more problematic than in the affluent Western
industrialised countries [21]. This article presents the
preliminary results of our study.

2. Research methods

The relationship between IT infrastructure and KM
was studied through an exploratory multiple-case study
and analysis of six different research organisations. Yin
[27] observed that the triangulation of multiple sources of
evidence permits convergence and corroboration of
findings and building a stronger, more convincing basis
for conclusions. While the conduct of a multiple-case
study can require extensive resources and time, the
evidence is often considered more compelling than from a
single case, and the study can be regarded more robust.

We carried out our study in two countries in sub-
Saharan Africa, in Nigeria and in The Gambia. Even
though the whole region is characterised by low
infrastructure, these countries have different levels of IT.

For example, in telecommunications, The Gambia has a
significantly higher penetration [26]. We assumed there
would be differences also in organisational infrastructures
between the countries.

Of the six organisations, three are international:
International Institute of Tropical Agriculture (IITA),
Medical Research Council Laboratories (MRC), and
International Trypanotolerance Center (ITC). Three are
national: National Agricultural Research Institute (NARI),
Nigeria Ingtitute of Social Economic Research (NISER)
and Nigerian Institute of Medical Research (NIMR). The
national organisations are mainly dependent on the
national government for their basic funding. Usually the
international organisations have a substantial number of
expatriates working in them for the duration of their
project. Three of the organisations are large, with more
than 500 staff. The smaller three have 100-200 members
of staff. All of the organisations carry out their research
within several sites. Also, al of them have in-country and
international collaboration with other institutions. Thus
they all work in a wide network of sponsors, customers,
and cooperating institutions. More information on the
organisationsisgiven in atable in the Appendix.

The study used several methods of data gathering: the
two main questionnaires were the KM diagnostic and the
ITI services assessment instrument. These were
complemented with semi-structured interviews and short
time on-site observations. Organisational documents and
presentations by senior management about their KM-
related initiatives were collected and analysed. A similar
approach in data gathering has been applied in a study on
the relationship between IT infrastructure and Business
Process Re-engineering [6].

Between January and March 2001, AO visited al the
six organisations. The visits lasted for about two weeks
each. Some of the research sites of each organisation were
visited and as many as possible of the relevant people
were interviewed, especially the heads of sections, the IT
managers and the librarians, to fill out the questionnaires
and to provide the documents. Individual researchers
provided valuable insight into the actual work processes
(see Appendix for informants). A total of 48 people
participated in the research, 29 of them were interviewed
and did the questionnaire, 8 did the questionnaire only
and 11 were interviewed only. The interviews were
recorded on audiotape and in a field diary and later
transcribed. As the visits were brief and as all instruments
had to be filled out with the researcher present, the time
was only sufficient for observation of some KM practices.

3.  Knowledge management evaluation

KM was evaluated using the knowledge management
diagnostic (KMD) created by Bukowitz and Williams [7].
This diagnostic enables us to know of the KM efforts of
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an organisation also when these efforts are not called
‘knowledge management’. The seven processes assessed
include the basic steps of daily information gathering in
the organisations (GET), using knowledge to create value
(USE), learning from the value created (LEARN), making
the knowledge available for others to use when they
encounter similar problems (CONTRIBUTE), assessment
of existing knowledge assets (ASSESS), and a
comparison of those assets with future needs. We either
need to build and sustain the knowledge base (SUSTAIN)
or get rid of unnecessary knowledge (DIVEST).

Each of the seven sections has 20 statements; in total
there are 140 statements. The respondents were asked
whether a given statement is strongly, moderately, or
weakly descriptive of her or his organisation. The sections

are listed in Table 1with examples of statements from
each one.

A problem with this diagnostic is — not surprisingly —
its orientation to U.S. working life and KM enablers.
There is an assumption that all organisations have a
reasonable level of IT infrastructure, which now could not
be taken for granted. Some statements were not directly
applicable in research and other non-profit organisations.
Nevertheless, it is one of the available comprehensive
instruments to assess the knowledge management process.
To maintain comparability with original and to enable us
have an empirical basis for future modification, we did
not modify the instrument itself for this study but
complemented it with on-site observations and interviews
of the key people, enabling us to record also some local
KM practices.

Table 1. Sections of KMD (Bukowitz and Williams 1999)

Section Examples of statements

GET “ Communities of specialists are easy to identify, making it clear to othersin the organisation where to

Daily gathering of
information in organisations

go for specific information.”

“We distinguish between information that should be centrally controlled and information that anyone
should be free to document and share.”

USE “We give all promising ideas thorough consideration, no matter who they come from.”

Using knowledge to create “We frequently partner with other organisations/individuals to improve the value we deliver in our

value programmes.”

LEARN “When we have a big success, we talk together about what we did right.”

Learning from value created “We try to ensure that people have some overlapping responsibilities, so that it is easier to learn from
one another.”

CONTRibute “ People would say that sharing knowledge does not diminish the individual’ s value to the

Making the knowledge organisation.”

available to othersto use “We link people across traditional organisational units and functional groups to promote knowledge
sharing.”

ASSESS “ Senior management assesses what knowledge needs to be developed when it allocates resources.”

Assessment of existing “We have mapped the process flow of knowledge management activities.”

knowledge asset

SUSTAIN “ People know when it is not appropriate to share knowledge externally.”

Building and sustaining a| “Our IT systems connect us to information sources we need to do our work.”

knowledge base

“We routinely ask oursdves how we can leverage our knowledge into other areas.”

DIVEST
Getting rid of unnecessary
knowledge

people.”

“When a new opportunity arises, we first try to retool our existing skills before we hire a lot of new

“We outsource skills and expertise that do not support our core competencies.”

The assessment (see Table 2) revealed that the research
organisations generally performed well in their efforts in
creating, finding and collecting internal knowledge and
best practices (GET and LEARN). They averaged in
sharing and understanding those practises (USE and
CONTR) and were weak in adapting and applying the
practisesto new situations (ASSESS and DIVEST).

The more strongly the statements in the section are
descriptive of the organisation, the higher is the score.
Maximum score is 100. The highest score was received
by IITA for information gathering (GET), but it was only
average in assessing and divesting knowledge (ASSESS
and DIVEST). The lowest score was won by NIMR in

getting rid of obsolete knowledge (DIVEST). However,
NIMR fared well in getting knowledge (GET) and
learning (LEARN). NARI's performance was similar to
[ITA, with the highest score from getting knowledge
process combined with the lowest score in divesting
process. MRC and NISER showed a s$milar pattern in
most of the processes. Thus there appears to be many
similarities in these organisations.

The ranking of the organisations by their average score
isalsoin Table 2. IITA had the best overall performance
in the assessment, while ITC, NISER and NARI were in
the same range. NIMR and MRC were at the end of the
assessment scale. If we compare countries, the average for
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the three organisations in The Gambia was 72,92 and for
the three organisations in Nigeria 74,87. Thus there is a
slight difference between the countries, but not in the
direction we expected. If we compare international to
national organisations, the average for the international

organisations is 76,26 and for the national organisations
71,54. Here the difference is larger and in the direction we
expected it to be. Overall, the small differences could be
attributabl e to the nature of research work itself and to the
qualifications of the researchers themselves.

Table 2. KM processes in the case organisations.

GET USE LEARN CONTR | ASSESS | SUSTAIN | DIVEST AVG. Ranking

MRC 72,75 65,25 69,50 67,00 63,25 68,75 66,00 67,50 5
NARI 80,83 73,75 77,64 7153 71,94 68,06 66,67 72,92 4
ITC 75,94 75,31 80,94 77,19 79,06 81,56 7844 78,35 2
IITA 91,25 81,67 82,08 87,92 7542 85,83 76,25 82,92 1
NISER 77,14 74,46 75,89 79,46 71,07 68,57 75,71 74,62 3
NIMR 80,00 67,50 73,33 68,33 57,50 68,33 54,58 67,08 6
Average 79,65 72,99 76,56 75,24 69,71 73,52 69,61 73,90

4. |T infrastructure assessment

The interlinked information technologies employed by
an organisation form its IT infrastructure. For KM, the
role of IT infrastructure is to support knowledge
repositories, enhance knowledge access and transfer, and
facilitate the knowledge environment [8].

I nfy \

Figure 1. Elements of IT Infrastructure [5]
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Broadbent and Weill [5] used a pyramid to illustrate
the different components of information technology
infrastructures (Figure 1). At the base of the pyramid are
the components, such as computer and communications
technologies (hardware and software), that are largely
commodities and readily available for purchase and hire.
The second layer comprises of a set of shared services
such as management of large-scale data processing,
provision of electronic data interchange capahility,
groupware, internet or management of firmwide

databases. The human resources turn the components into
information technology infrastructure services.

Even though the KM diagnostic already included some
statements about the use of IT, we again approached the
situation from the IT infrastructure’s perspective, by
assessing information technology infrastructure, using an
approach developed by Broadbent and Weill [5]. In this,
IT infrastructure is linked to the business by maxims,
which reflect the company’ s strategic context.

Based on their instrument, we identified 23 maxims
describing ten core ITl services (managing firmwide
communication network, managing messaging services,
recommending standards for the ITI components,
implementing security services, providing advice and
support, managing centralised data processing facilities,
performing project management, providing data
management consultancy) and thirteen additional
services (enforcing architecture and standards, LAN
management, dealing with suppliers and outsourcers,
testing new technologies, developing business-specific
applications, managing them, security implementation for
business units, providing management information,
providing data management, managing electronic linkages
to suppliers and customers, developing a common
systems development environment, providing training,
providing multi-media operations).

The ITI list was completed with the heads of computer
sections where applicable, and it was supplemented by
observations and interviews. A high number of the
services in a firm indicates a high level of ITI capability.
The IT infrastructure capability includes both the
technical and managerial capabilities required.

The organisations differ greatly in the extent of their
ITI.IITA, an international organisation, has the highest IT
infrastructure ranking, whereas the national organisations
NARI and NIMR have the lowest ranking. However, ITC,
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which is an international organisation, had fewer ITI
services than, for example, NISER, a nationa
organisation. Even though national research organisations
tend to have less funds than international ones, this
appears to influence their I Tl in no straightforward way.
Contrary to our expectations, there were no major
differences between the two countries. Even though
Nigerian national infrastructures have problems (e.g.,
electricity failures), the Nigerian organisations IITA,
NISER and NIMR show the whole range of services
provided, being first, third and fifth in the ranking,
respectively. One reason might be that IITA is well
resourced enough to bypass the national infrastructure.

For example, they broadcast directly via their own
satellite.

All the organisations, except ITC, have a computer
department with two to ten persons. The expatriate heads
of the IT units are generally more experienced and
exposed to relevant modern technologies due to their
training and access to Western market. This appears to
have influence on the performance of the units and
adoption of technologies. All organisations use
outsourcing partners for some services, with ITC solely
dependent on vendors (Table 3).

Table 3. Nature of IT management and IT Infrastructure capability

Name IT Unit | Statusof the | Outsourced | Staff No. Est. IT expenditure I T per year ITI services
Head services ranking
MRC Yes Expatriate Some 7 USD 142 000 2
NARI Yes Loca Some 2 Not known 5
ITC No N/A All N/A Not known 4
IITA Yes Expatriate Some 10 USD 200 000 1
NISER | Yes Loca Some 8 USD 8900 3
NIMR | Yes Loca Some 4 Not known 5

5. IT infrastructure as enabler of KM

The availability of IT infrastructure and its use in each
of these organisations is next compared to the knowledge
management efforts, highlighting the relationships that
exist between them (see Table 4). We sought to find out
how the availability of the IT infrastructure has enabled or
constrained managing knowledge.

Table 4. Ranking of KM and IT infrastructure
capability by organisation

MRC |[NARI [ITC [IITA [NISER |[NIMR

ITI capabilities | 2 5 4 1 3 5

KM efforts 5 4 2 1 3 6

Four of the organisations appear to correspond to our
expectations: In NARI in The Gambia and in all Nigerian
organisations, the ranking in IT is similar to ranking in
KM. The exceptions to this are MRC and ITC in The
Gambia. In MRC, they had plenty of ITI services, yet in
their KM efforts, they ranked only fifth. In ITC, the
situation was the opposite. ITC had not invested much in
ITI services, but they ranked second in their KM efforts.
We will next discuss these findings in pairs. The first pair
is IITA and NISER, the first international and national
organisations. The second pair is NIMR and NARI, two
national organisations, who did not fare well in either KM
or ITI rankings. The third pair is the one with the

unexpected outcomes, MRC and ITC, both international
organisations.

5.1. [ITA and NISER

The infrastructure capability at [ITA is very high, with
19 of the 23 services available. They have a well-
developed computer section with highly qualified
personnel. They do not have any problems in acquisition
and procurement of hardware and software required in
their unit.

C s There is no difficulty at all, because II TA
funds are in dollar, so we can easily get whatever

we want to get from abroad in hard
currency......... so we have no problems in
procuring whatever 1T we have.” (Library staff,
IITA)

In IITA, the presence of organisation-wide local area
network assisted in the process of getting required
knowledge for the people and easy communication. It
facilitated building of knowledge repositories and giving
access to new knowledge. Every scientist has an email
account and unrestricted access to the Internet. The
library information system is considered adequate. The
availability of infrastructure appears to reduce reinvention
of the wheel and duplication of efforts. There is no
organisation-wide research database management system.
This and an adequate information and knowledge
management strategy are being worked on currently.
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NISER has a reasonable level of infrastructure, which
is put into proper usage, with 12 of the 23 services
available. The head of computer section estimated an
average spending to be about 5 million Naira in the last
five years (about USD 8900 per year). The difficulty in
getting adequate funds required for IT services is echoed
during the our discussion

Yo, No, there is little funding. ... Government
does not seem to have it as a policy that I T should
be provided for research. So it is from the meagre
budget that the organisation tries to squeeze out
some funds to buy one or two PCs each year, it is
not adequate enough for growth.” (Computer staff,
NISER)

He also taked about the low availability of IT
infrastructure and their inability to meet the needs of the
researchers. This is aggravated by inadequate IT skills of
the researchers.

They have a dial-up connection to the Internet through
alocal Internet service provider (ISP). NISER does have a
web page and each staff member has access to email
services at a cost. Although they recognised the
importance of Internet, the restricted access puts
limitation on its full capability in delivering knowledge
from diverse sources.

“...You have to pay 200 Naira (~$2) for 15
minutes of browsing, some of them use it only
when it is very important and critical.” (Computer
staff, NISER)

In NISER, the efforts of the researchers to share their
knowledge are constrained by lack of organisation-wide
local area network and adequate information systems to
work on it. The dissemination of explicit, factual
knowledge within the organisation was not facilitated by
appropriate databases.

The ranking of 1ITA and NISER in both KM process
assessment and their IT infrastructure capability tallied
and reflects the way they have been able to apply the
available IT infrastructure in supporting their knowledge
management efforts.

5.2. NIMR and NARI

Both NARI and NIMR had available only 7 of the 23
IT services. Similarly to IITA and NISER, there was a
correspondence tetween KM and IT, with KM efforts
also ranking low, being 4" and 6", respectively. NARI
and NIMR are both national organisations, NARI is in
The Gambia and NIMR in Nigeria. With low funding,
they are directly influenced by whatever problems there
may be in electricity, telephone and mail in their
countries.

NIMR has a computer unit which is not well staffed
and developed. The little equipment they have is obsolete.

“

......... 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. ... We have a
problem of trying to convince them that we need a
bigger computer that we can have most of the
current programmes’ (Computer staff, NIMR)

The insufficient hardware and software is affecting the
speed of their knowledge production and limiting what
could be accomplished within given period. Also, the few
IT support persons could be better trained. The few
available IT services have not been fully utilised due to
low IT skill level.

“... | want to learn computer, | have a computer
but | haven't learned it.” (Research scientist,

NIMR)

“...You'll find out that ... just a handful of them
are computer literate ...” (Computer staff, NIMR)

NIMR have a dia-up connection to the Internet
through the ISP, but with persistent connection problems.
There is only one telephone line available for researchers,
but most of the time it is not functioning. Nevertheless,
Internet access is facilitating new ways of getting grants
information and various opportunities to network with
their colleagues abroad. They are able to utilise their
connection to MEDLINE to bridge lack of access to most
printed journals.

Like in other national organisations, the major problem
in NARI has to do with funding and lack of expertise to
provide the required services. It is difficult to estimate the
spending on I T since no proper record is kept. Thereis no
local area network due to high initial cost, though its
importance is recognised, as the initial cost associated
with it is putting barrier on this.

“| would have love to, instead of buying 16 or 17
printers, one each per computer, to have two per
block so that everybody can share this thing.

Instead of having over 14 email accounts, we have
one on the server and everyone has their own
password and own account. ... Not because we
don’'t want to do it or not see the advantage but
due to cost implication.” (DG, NARI)

Nevertheless, majority of the researchers have access
to computers and of recent, to the Internet. Lack of
awareness, training and willingness to use |IT
infrastructure that plagues other organisations is also a
problem a NARI.

C e, 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 towrite 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
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that some of them are good and the rest are
terrible.” (DG, NARI)

There is even lack of adequate information systems to
support basic work processes, one executive officer at
NARI expressed hisview during our discussion.

“... 1 think they are very critical for the life of the
organisation like ours, we are not in the business
of making money, we get grants, we get
subvention. We have to be judicious about how we
spend our funds ... you cannot make a decision on
the spot because you don’t have that information.”
(DG, NARI)

The telecommunication system a NARI is not
efficient. Phone calls can only be made via the exchange,
which doesn’t function most of the time. No other
technologies that could support knowledge management
were observed at NARI.

5.3. MRC and ITC

At MRC and ITC, the KM—IT relationship is different
from the other four organisations. MRC ranked high in
ITI services, but low in KM. ITC ranked high in KM, but
low in ITI. These unexpected outcomes are looked at in
more depth next.

MRC have 16 of the 23 services assessed. In principle,
they have a well-developed computer unit, managed by
expatriate and other trained personnel. They have good
ITI, including a full connection to the Internet, which
gives al the staff an unlimited, unrestricted access to
email and other services on the Internet. However, during
the visit to the organisation, there were problems with
their local area network and Internet access. This has
greatly affected their communication and work processes.
The cause for these problems was seen to be in the
computer unit.

“ Our communications systemis not great, we have
Internet, and we have email links. But that is
unreliable, it has been unreliable of the recent
past......... " (Management staff, MRC)

......... The computer support services here are
weak. If you have problem they ether don’t come
or they come and don’t know how to solveit. They
promise and then never come back so that’s very
poor. | think the computer staff themselves have to
have a good proper training and experience to do
that.” (Head of a research programme, MRC)

Two consultants from MRC headquarters were
attempting to solve these problems during our data
collection period in February 2001. At their end-of-visit
briefing to the management, they raised the need to use
proven technologies and utilise the industry standards in
building a resilient network with proper security. They
suggested an easily maintainable system due to lack of
local support and volume of work of the I T unit.

This period, however limited, shows the vulnerability
of the organisation in the fce of personnel changes,
scarceness of local IT management expertise, and in
genera in instability of the work practices. When these
are combined with the lack of sustainable support and
under-utilisation due to lack of adeguate training, it is
understandable why IT has not been used in any
consistent way to support KM. Here again [19][24] we
see that while the availability of IT infrastructure is
important, problems with its applications and usage can
significantly lower its usefulness.

ITC hasalow IT infrastructure capability with 8 of the
23 services available compared to the other international
organisations in the study. This unexpected outcome is a
result of their IT infrastructure being entirely managed by
an outsourcing vendor. ITC is small (only 122 staff total),
and they do not want to spend on internal 1T personnel or
onalLAN.

“...if your staff strength is not high, the cost
benefit is not there...We have IT support from ITS
and other ISP, that is better for us, because again
of critical mass, there is no point hiring a
permanent staff, if no computer breaks down in a
month then he sitsdown idle. If thereis a problem,
then we call our engineers.” (Senior research
scientist, ITC)

In ITC, the Internet is enabling collaboration among
the staff and connecting them to external sources of
knowledge that used to require travelling abroad in the
past. They have extended their computing infrastructure
by using the Internet to exchange files even to next door.
They have dialup connection to the Internet through a
local ISP with email accessto all the senior staff.

ETTT We have to be aware every time of a new
technology in our domain and the easier way is
now the Internet, if the accessis limited asthe case
isnow, you are far behind the others, so if they can
improve the computer systems and the Internet
connection, | think a lot of things will be
improved.” (Research fellow, ITC)
Even though ITC had a low number of infrastructure
services, they performed well in their knowledge
management efforts. They had a minimum IT
infrastructure, which met their needs. They were able to
concentrate on the particular infrastructure required for
their work.

6. Summary and conclusons

In spite of the readiness of people to nurture
knowledge culture in these organisations, the
unavailability of the minimum technologies to support
their efforts has a profound effect on the KM activities.
The results from these organisations could be explained
with the Leavitt Diamond [18]. Earlier, we emphasised
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the balance of different organisational dimensions.
Leavitt’s Diamond (Figure 2) shows four of these: task,
people (actors), technology, and structure. These four
dimensions are highly interdependent, asindicated by the
arrowheads, so that change in any one usually results in
compensatory or retaliatory change in others.

Structure

7 3
i

Tuk Technology

V
People (Acors)

Figure 2: Leavitt’'s Diamond Organisation
Model [18]

Of our case organisations, the people dimension was
found to be problematic in several respects. the
international, expatriate staff members tended to come
and go and take their knowledge with them. This had
resulted in discontinuity: knowledge could not be
assessed, sustained or divested in any systematic way.
The local staff members were often discouraged from
ambitious projects as they were not seen able to perform
beyond a certain level. They also often lacked the
personal funds that the expatriates might have for
supplementing the possibly meagre resources at the
institutes.

The task and structure dimensions had to do with
management — which was in some institutes better than in
others — and with ability to carry out the tasks planned.
Here the external circumstances had their strongest
impact: if there is no electricity, no working phone, and
very slow mail, work in general is slowed down.
Communication between people not at the same site is
greatly hampered. Visiting and sending messengers are
the only possibilities, and they take time.

Technologies are considered to be tools that help
organisations to get work done, and mechanisms for
transforming inputs to outputs. Also in our case
organisations, knowledge management was not only
about managing knowledge-work processes or the people
that carry out these processes; technology and
organisational structure are also affected. Our findings
support the views of Bhatt [3] and Duffy [10] in that only
with balancing these four dimensions, it is possible to
bring out the value of the knowledge management efforts
in an organisation. Therefore, rather than trivialising any
one of the variables, or neglecting one set (such as
technology), each must be present and give equal priority
for knowledge management efforts to be successful. The

performance of these organisations could be attributable
to their inability to balance all these dimensions.

After this overall anaysis, we now summarise our
findings on the KM -ITI relationship in more detail. In the
analysis of the six organisations, we found some key ITI
services that appeared to be essential in knowledge
management efforts. Where they are already present, they
enable the efforts and they become a constraint where
they are absent. The tools and technologies identified in
the case institutes include: Connectivity/Network
(Internet, LAN, Portals, search engines), Collaboration
technology (Groupware), Data Warehousing (Research
database management system), Enterprise Information
System (e.g. library information system), and Enterprise
Application Integration Software. It should be noted that
technology that can enable KM efforts is not limited to
those above, where we specifically listed those that
directly emerged from the study and that are relevant in
the context of sub-Saharan organisations. Application of
sophisticated technol ogies might not feasible as there are
even problems with sufficient support for the few basic,
essential ones required for the KM efforts.

The low availability and utilisation of IT infrastructure
in sub-Saharan Africa with lack of expertise to support
the infrastructure has been well written about (e.g.,
[20][21]). According to our study, while the availability
of IT infrastructure has the expected significant effect on
the knowledge management efforts, its under-utilisation
and lack of technical expertise to support its proper
application to the knowledge management processes
becomes even a bigger problem.

IT infrastructure was found to assist in the process of
getting required knowledge and enabling easy
communication among the researchers. It simplifies the
process of building knowledge repositories and reduces
the reinvention of the wheel and duplication of efforts.
The availability of IT infrastructure enhances
dissemination of explicit factual knowledge and sharing
of best practices effectively. In the organisations with
high availability of IT infrastructure, it speeds up the
process of knowledge production and assists in the
process of building organisational memory with the help
of an organisation-wide research database management
system.

Even though Gambia and Nigeria are different in terms
of economy, political and social life, and infrastructures,
the outcome of the KM-ITI relationship at the
organisation level appear not to be affected by these
differences. In spite of the better telecommunications
infrastructure in The Gambia, the organisations located
there still do not have any comparative advantage over
those in Nigeria. The only visible difference is in the
availability of personnel which seems to be better in
Nigeria, although without much impact on knowledge
management efforts, probably due to lack of adequate
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expertise. In scope and size, the six organisations are
representative of the sub-region and we can expect other
research institutions there to have a similar relationship
between KM and ITI. For other developing countries, a
similar study is recommended.

We have discussed our findings on how IT
infrastructure can enable and constrain KM efforts in
research organisations in sub-Saharan Africa. Overall,
organisations with reasonable level of IT infrastructure
performed well in their knowledge management efforts
with high potentia for improvement while organisations
with low IT infrastructure did not do well. Two
exceptionsto this consistency were found. In one of them,
high level of ITI existed with low level of KM. This
organisation needs to be studied further to find out their
specific deterrents to efficient KM. In one organisation,
high level of KM existed despite low level of ITI. This
could be explained by their strong focus on organizational
efficiency and on research, leaving the IT of the small
organisation to be taken care of by an outside vendor.
Taken together, these two organisations confirm that IT
infrastructure needs not only to be available, but also
understood, accepted, and in proper use before it can play
itsenabling rolein KM efforts[19][24].
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Appendix:
The six organisations studied
Name of the Areas of L ocation/ Staff/ Sites National/ Sponsor s (Some) Informants
I nstitute/Homepage Research | Country Expatriate I nternational
Medical Research Medical Banjul/ 600/ 30 Fajara, International MRC/DFID, IARC, Researchers (2)
Council (MRC) The Basses, EU, WHO, IARC, Programme leaders (2)
WWW.mrc.gm Gambia Farafenni, Glaxo- Welcome Library personnel (1)
Keneba, SKB, and others I'T personnel (2)
Bansang, donors Management staff (3)
Walikunda
National Agricultural Agri- Brikama/ 211/0 Brikama, National Government of The Researchers (5)
Research Institute cultural The Sapu and Gambiaand Programme leaders (3)
(NARI) Gambia Y undum international donors Library personnel (2)
www.narigambia.org IT personnel (1)
Management staff (2)
I nternational Agri- Banjul/ 122/ 22 Banjul, International The Gambia, EU, Researchers (3)
Trypanotolerance cultural The Bansang ADB, IDB, IDRC, Programme leaders (1)
Center (ITC) Gambia Keneba USAID, FAO, World
WwWw.itc.gm Bank, |IAEA, IFS,
foreign governments
International Institute | Agri- I badan/ 1400/ 100 I badan, International World Bank, FAO, Researchers (1)
of Tropical Agriculture | cultural Nigeria Onne, Kano, UNDP, national and Library personnel (1)
(INTA) Cotonou, private donors IT personnel (1)
www.iita.org Kampala, Management staff (1)
Cameroun
Nigeria Institute of Social Ibadan/ 500/0 Ojo Road, National Federal government Researchers (4)
Sacia Economic Economic | Nigeria Ul Campus of Nigeriaand other Programme leader (2)
Research (NISER) donors Library personnel (1)
WWW.hiser.org IT personnel (1)
NigeriaInstitute of Medical Lagos/ 130/0 Yaba, Lagos | National Federal government Researchers (5)
Medical Research Nigeria of Nigeriaand other Programme leaders (2)

(NIMR)
http://www.homestead.
com/nimr_ng/

donors

Library personnel (1)
IT personnel (1)
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