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Abstract focusing on the information contents, and the

Research approaches on Information SystemsoOrganizational perspective focusing on the use of the
Development (ISD) are characterized by diversity, information system [24] [22]. However, it has been
focusing on a wide area of objectives and methods.argued that ISD practices and methodologies are not
Nevertheless, the understanding of ISD as a universaluniversal as such, but need to be adjusted to any given
phenomenon is less commonly questioned. We can askocio-economic, cultural and organizational setting [3].
if systems development really is the same in Africa as in  Systems development research is a wide area of
industrialized countries, because of several differencesobjectives and methods. Mathiassen [24] gives a nice
in contextual factors. We suggest that there are specialreview of practice-related research approaches including
requirements that should be taken into consideration in action research (focusing on systems and processes),
systems development methodology in Africa — like€xperiments (field, laboratory) and practice studies
sustainability, affordability, socio-economic  (direct or indirect). All these approaches, often in
justification and community participation. We have combination, contribute to the building of research-
founded a research programme to deve|op such abased knOW|9dge in the form of theories and methods.
methodology. In this paper we present a research Even if the research approaches are characterized by
framework for Studying ISD as a phenomenon in Africa, diverSity fOCUSing on different kinds of results, the idea
and particularly in Nigeria. In addition to a literature ~ Of ISD as a universal phenomenon is less commonly
review and an empirical survey, the research guestioned.
programme consists of descriptive case studies and an IS information system development really the same
action research part experimenting on adjusted in Africa, e.g. in Nigeria, as in industrialized countries
methods in the setting of real-life projects. The first like Finland, Denmark or the USA? Does the very
results from the initial phase of the study are presenteddifferent socio-economic context in Africa result in
in a hypothetical rather than conclusive way, different requirements for systems development? The
suggesting the special requirements of ISD in Africa. ~ question of how ISD is actually practiced in Africa is
very little studied. In this paper we present a framework
for studying the special requirements for ISD in Nigeria
1. Introduction and Africa, and raise some initial conclusions based on
the literature and empirical findings we obtained
through a survey. By special requirements we mean
issues that should be included in ISD methodologies and
education. These hypotheses will be tested by
conducting some case studies and by action research.
The rest of the paper is structured as follows. First

Information system development (ISD) is an
essential part of the diffusion and implementation of
information technology (IT). It is broadly defined here
as a process by which some collective work activity is
facilitated by new information-technological means o
through analysis, design, implementation, introduction we state our research problem and objectives and

and sustained support [17]. It also includes activities pres_ent _l_\hgerla as a context. Then we discuss ihe
like project management, quality assurance ar|dappllcabll|ty of various IS research methods to the
software process improvemént ’ problem at hand, and present our research design. A

ISD is an intentional change process, driven by ::cfe_ratu_ret:]ewew abm:t;h?c s”pecu':tjl gonstra!nts lf?_r IdSD n
certain more or less clear objectives. The resulting rica 1s then presented, followed by empirical findings

changes relate to a number of object systems Orbased on the survey. The theoretical and empirical

perspectives on computer-based information systemsanalyseS are drawn together into a pre!iminary list of the
[24]. These include the technical perspective focusing special requirements we regard to be important for ISD

on the technical platform, the symbolic perspective in Nigeria. Finally we discuss how this list of special
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requirements can be validated, further developed, andSD methodologies like Soft Systems Methodology
turned into practice. In conclusion, the contribution of (SSM), ETHICS and Multiview are based on an

the paper is summarized. empirical exposure with systems development [4].
Avison and Fitzgerald [5] provide a good overview of
2. ISD practice as a research problem some of the major methodologies in ISD. However,

Information system research is a multi-disciplinary hone of these methodologies deal extensively with the
topic and very much a social, rather than an entirely requirements for ISD we consider important in Africa
technical science. Its foundations can be found in[17].
philosophy and in the organizational and behavioral
sciences, as well as in mathematics and the naturaB. Research objectives and context
sciences|9]

Land [20] points out that information systems are The overall objective of this study is to investigate if
essentially social systems, having information and how ISD in Sub-Saharan Africa in general, and in
technology as one aspect. According to him information Nigeria in particular, is different from the industrialized
systems exist in a real world which consists of objects countries. The specific objective of this paper is to
(some concrete, such as machines; some abstract, sugiresent aresearch framework for studying such a
as budgets), people, rules (like established procedures)phenomenon, together withesults from the initial
norms (like ways of thinking and practice), and phase of the study. The results are considered
commands (such as computer programs). Informationhypothetical rather than conclusive in nature, i.e. a
technology applications are just one part of the means orstarting point for further empirical research. However, it
instruments required in a given work activity. Thus is important to make the analysis of the first phase
information system is not a synonym for a computer available to the international scientific community for

application, as it is often in day-to-day parlance. potential critique, before proceeding to more detailed
What makes information technology ‘appropriate’ is testing of them.
the collective human activity within which it is utilized. The study is part of a larger joint research project by
Accordingly, we definénformation systemas[17]: the University of Kuopio, Finland, and the Obafemi
the use of information technology (manual or Awolowo University, lle-Ife, Nigeria. The objective of
computer-based) in a collective work activity, the project is to contribute to the practice of IS
either as means of work or as means of co- development and use by making them more sustainable
ordination and communication. in the severely constrained context of Nigeria and Sub-
Correspondingly we defindnformation System Saharan Africa. The project focuses on ISD as practiced
Developmen(ISD) as[17]: in software companies in Nigeria, and aims at
the process by which some collective work developing a ‘Made-in-Nigeria’ ISD methodology
activity is facilitated by new information- which is adjusted to the socio-economic and

technological means through analysis, design, technological context of the country. The question is
implementation, introduction and sustained what requirements do systems developers in Nigeria
support have for methodologies and education that are expected
Traditionally ISD was seen as a project where to facilitate their work. As Lyytinen22] notes, the
software applications were developed and introduced,choice of a development methodology should take into
ie. it was always considered to include some account its sensitivity to the cultural, social, political
programming or software engineering. However, today and moral aspects of systems design.
ISD deals increasingly with adjusting and integrating Nigeria is the most populous country in Africa,
prefabricated pieces of software to fit the needs of arepresenting about 20 per cent of the entire Sub-Saharan
specific work activity[23]. The development process is African population. Nigeria achieved her independence
composed of activities and relations of different groups in 1960 and received her national boundaries as a result
of stakeholders such as IS users, IS professionalspf a colonial history. The country became a
management, IS academics, and IS users’ clients. parliamentary democracy at independence but has been
ISD is an intentional change process and in order tounder military rule from 1966 to 1979 and from 1983 to
successfully carry out change actions, a developmentl999. From an economical point of view, a major
group needs some organized collection of concepts,feature since the 1970s has been Nigeria's dependence
beliefs, values and normative principles supported byon crude oil (over 90 % of total exports). Table 1 shows
material resources — that is, an information systemssome basic figures about the population and economy in

development methodology[22]. As Lyytinen [22] Nigeria compared to Sub-Saharan Africa as a whole,
writes, methodologies must meet several conditions tolow-income countries on average, and the USA as a
achieve their change mission in ISD practice. point of reference.

There is quite little in-depth, systematic empirical
research reported on ttectual ISD practice in any
part of the world (as examples, see the MARS [2] and
MUST [14] projects in Denmark). In addition, some
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Table 1. Basic World Development Report 500 registered computer companies and their activities
statistics for 1997 [39]. centered mainly on computer sales and maintenance
Nigeria Sub- Low- USA services, software development and information
Saharan | income buildings, computer education and training, word
: Africa | countries processing and bureau services, marketing and
r:]ogﬁ:?c}'nos” 118 614 2,048 268 | economic research, amongst others [1].
Total GNP 31 309 722 7,690
in $billions 4. The suitability of IS research methods to
_GI;P/capita 260 500 350 | 28,740 the study
n

In order to study ISD, researchers need to
understand ‘the ill-structured, fuzzy world of complex
organizationsT4, p. 95} According to Mathiassef24],
practice-related research approaches on IS development
include action research (focusing on systems and

According to the World Bank Country Dgu0], the
overall economic growth in Nigeria has been very low
in the past few years, despite economic stabilization
policies that have reduced average inflation from over
70 per cent (1994) to under 10 per cent (1998). The, o asqes)  controlled  experiments  (field  study,

main factors contributing to the poor €economic |.pqrarory experiment) and practice studies (direct ones:
performance have been political uncertainty, poor fio|4 and’ case studies, or indirect ones: surveys and

governance, corruption, and inefficient state-owned jhoniews). Most of the practice-related research within
firms in the oil, electricity, and telecommunication IS has been surveyao).

sectors, leading for example to the erratic electric power

supply andf pﬁor petrol availability in the ccl))untrfy. The equirements for ISD in a previously unstudied context,
structure of the economy in 1997 was ('n, % of GDP) asurvey is the easiest way to start with. It provides the
agriculture 32.7%, industry 46.9% and services 20.4%. oqearchers with the first contacts with companies and

practitioners, and provides some first impressions about
software industry in the country. It is an attempt to
increase predictive understanding of the phenomena in

In order to study the special conditions and

Table 2. World Development Report statistics on
telecommunication and information technology for

1996 [39). — - guestion. However, a survey alone is insufficient in
Nigena| Ghanal Tanzania i?rlijég USAl" studying the phenomenon of ISD in any country.
Telephone 2 2 3 100 620 For deeper understanding, the research methodology
lines per must be extended to include sommse studies Case
1,000 studies are usually considered as descriptive studies.
people Our aim is to conduct case studies in a more
PCs per 4.1 1.2 . 37.7| 362.4] interpretative manner. ‘Interpretative studies assume
1,000 that people create and associate their own subjective
people and intersubjective meanings as they interact with the
L”;gg‘eter 0.00| 015 0.02) 3067 44211 \orid around them(30, p. 5. In this approach, the aim
10 Oog is not to create an objective or factual account of events,
pe6p|e but a relativistic, shared understanding of phenomena.

Instead of a generalization to a population, the aim is to
understand the deeper structure of a phenomenon within
cultural and contextual situations. The phenomenon of
interest is examined in its natural setting and from the
perspective of the participants, and the researchers do
not impose theia priori understanding on the situation.
Surveys and case studies cover a wide variety of
approaches to study systems development without an

The first computer in Nigeria was introduced in
1962. The bulk of computer installations are in the
Lagos metropolis. The pioneer computer users were
banks, the oil industry, government ministries and
government-owned companies, and educational
institutions [15]. In terms of information technology and
telecommunication, table 2 shows some figures abOUtactive involvement of the researchefg4]. The

Nigeria in comparison to some other African countries weakness with these methods is that thev separate
and the USA. The numbers depict a gap between the y sep

o o , .~ research from practice. The researchers observe and
countries in the accessibility to the global information . : . -
) . \ .~ interpret the actions and beliefs of practitioners, and the
infrastructure. Eighty percent of the world’s population

! L gractitioners do not take an active part in the research
has no access to reliable telecommunications, and on

third has no access to electricity?] [31]. According to Process.

UNDP [34], more than half of the world population has Act|on research is a method whe_r(_a the rgsearch(_ers
are in close collaboration with practitioners in practice

never made a telephone call. L : i
) . situations. The strength of this approach is the strong
In 1988, besides in-house departments, more than . .
: ) integration of research and practice, so that research
200 registered companies offered computer-related.

services in Nigerig35]. In 1994 there were more than informs  practice - and  practice informs  research
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synergistically[4]. The most important weakness is the — Combining interpretations with interventions and
limited support that action research provides to normative propositions increases the relevance of the
structuring the research process and findings. Thus theesearch.
problem is how the rigor of the research can be  Activity Theory provides a theoretical framework
confirmed. Relatively few sources document the for analyzing information systems development as a
application of action research to systems developmentwork practice[7] [15]. For the purposes of this study,
[24] activity analysis can be used as an analytical framework
For the purposes of this study, action research in onéin the descriptive case studies and as a work

or more software companies in Nigeria is the most development methodology in the action research phase.
relevant way to test the validity of the theoretical

understanding produced through descriptive and
interpretative methods, and to test the applicability of IS organization  User organization

the results to real-life ISD practice in Nigeria. As a ¢ o ,

. T professionals IS users
result of the feedback, the theory will be modified as  management management
well. Action research is possible only after a close ‘ ‘
relation has been developed with the software S development
companies. That relation can be built during case RO .
studies, so that there is a smooth transition from a \H“'G’S\emA ap “Ruese
descriptive case study to action research. The aim is that's P22 7% 4= 47
the practitioners themselves start to influence their work \-bOO Ow. Actors
by “improving” it through reflection, facilitated by the 'M\‘Nl W : Susers IS users
researchers. The research is an iterative process " eans: S dlients
involving researchers and practitioners acting together I:H]M, Pfob'ﬁ;m S
on a particular cycle of activities, including problem ~h L Meanss, 7 s
diagnosis, action intervention, and reflective learning Object\(j+** 7y ) ' )

[4].

An ISD action research method called Reflective Figure 1: The composition of IS development as
Systems Development was developed mainly in an activity.
Scandinavia by Mathiassen and others, starting from the As illustrated in Fi 1, f zi ft
1970s[24]. In that method, action research is the basic S flustrated in Figure or analyzing software
form of practice in research which is supplemented, companies and their relations with clients, the core of IS
whenever feasible and useful, with experiments and development can be seen as a temporary activity at the
practice studies. The starting points in this model are theborder ?f two dsp:;rltments t(r:]ompanllzsb orother
problems, challenges, and opportunities involved in orgamza_lqns[lg]. rrobiems In the would-be u_sers
system development practice. The objective is to first work activity constitute the object or starting point of
understand the phenomenon. The understanding i 48D and the outcome should be improved means for the
based on interpretation. Then, in order to support us?rz work. The aé:t?rss comtet from b(')l:[E S'dTS thuj
practice these interpretations are simplified and Including "users an practitioners. € rules an
generalized, and engaged in the design of normativeorms of the participants also originate from dlffe_rent
propositions or artifacts, like guidelines, methods or ee;tlms a?d ;he lmeans of ISD (methotds Ioffanalytshls ?gd
tools. Thirdly, the aim is to improve practices through software technologies) may come entirely from the

different forms of intervention. professionals.

In our case the aim is not to tell systems developers
in Nigeria how they should conduct their work, but to 5. The research design for studying ISD in
create a process in which Nigerian practitioners canNigeria
reflect on their practices, identify problems and improve
the practices by themselves. Mathiassen’s research
approach can be applied to that end in the actlonfoII
research phase.

In conclusion, the study of ISD practice in a
previously_unstudied con_text must combine descriptive, analysis of the special requirements in Affica and
mterpret_atwe and norma_'uve methods so [hég Nigeria; 3) survey about existing practice and problems

— Action research brings relevance to the researchamong Nigerian software companies, followed by in-
process, while supplementary approaches improve the
validity and reliability of the research results.

The methodological discussion above leads to the
owing overall design of the research project (Figure
2). The study has three inputs: 1) literature review of
relevant ISD methodologies globally; 2) theoretical
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Literature review of relevant
methods, techniques and

practices (globally) \
Theoretical analysis of

special requirements

Diffusion of results
to practitioners

Made-in-Nigeria
systems development

in Nigeria and Africa methodology in Nigeria and Africa
Survey and case studies of /

the existing practice and Action research =

problems in Nigeria experimentation

in "host projects”

Figure 2: The overall research design.

depth case studies. The inputs are used for formulatingAmerica, we are not suggesting that African people or
adapted ISD methods, techniques and practicestheir cultures would be fundamentally different from
specifically for the Nigerian context, which are tested people and cultures elsewhere. Rather, we regard that
and further developed in an action research manner inSub-Saharan Africa’s present situation as the poorest
one or two ‘host projects’. and technologically least developed continent mainly

The relevant ‘raw materials’ of methods, techniques has to do with her inheritance of insecurity and
and practices developed for other socio-economicantidemocratic governance initiated by slave trade and
contexts need to be identified through a literature colonial occupatiorjl6]. Today the creation of a local
review. In addition, the general requirements for ISD in software industry in developing countries, indeed in
the specific context of this study need to be specified Africa also, is essential, because it is seen as a potential
through theoretical analysis. The first iteration of these catalyst for socio-economic developmefto] [11].
two tasks has been done bef@t@]. In this paper we  There is extensive literature on the problems within
continue with the theoretical analysis by focusing on the information technology projects in developing
research methods on ISD practice and the specialcountries. Waem{B6] provides a good summary of the
requirements of ISD in Nigeria and Africa. main issues, which we have supplemented in the

The survey is needed to get a ‘landscape view' of thefollowing:

ISD practices and problems in software companies in 1. Many problems relate to inadequate
Nigeria. The first round of interviews has been infrastructure [33] [6]. The most noticeable of these
conducted[26]. are poor power supply and telecommunications. In

The case studies will examine ISD practices and addition, new technologyand shortened product life
problems in Nigeria in relation to the theoretically cycles [21] can cause complex situations. Rapid
induced requirements. The method will be purely technological change requires resources to research,
qualitative. The unit of analysis will be a specific develop, manufacture and support technology. New
project and a developed application (in use). Threetechnologies also  demand managerial  and
software companies have agreed to participate in theorganizational changes in order to receive maximum
case studies: a major foreign-owned software companybenefit from their application. Thus infrastructural
a small indigenous software company, and an development does not follow the rate of technological
indigenous company with self-produced applications change. On the other hand, fast technological
packages. obsolescence can be a problem.

The ‘host projects’ provide a testing ground for the 2. Another group of problems deals with the
intermediate results. The first of these is a project by theshortage of skilled personnel[28]. This problem
Department of Computer Science and Engineering, relates tgpoor maintenance[25] andlack of planning
Obafemi Awolowo University (OAU), aiming at andinability to manage change IS professionals and
producing and introducing a second-generation hospitalmanagers are not educated in managing complex 1SD
and primary health care information system in the OAU processes. The education mostly emphasizes software
Teaching Hospitals Complex. Another host project engineering instead of information systems. Thus
should be selected from one of the case studysystems developers in Africa work under severe

companies. practical constraints but are less adequately trained to
cope with them, compared to their colleagues in

6. Literature review on Africa as a special industrialized countries.

context for ISD 3. The third group of problems relates to

‘unsupportive public sector culture’ [36] as well as

When we try to identify aspects in which Africa as a ‘colonially inherited adm?nistrative culture’ (16]. Oj(_)
context for ISD differs notably from Europe and North [29] names some ‘socio-cultural’ and organizational
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issues influencing the development and outcome of IT positive impact in society? The respondents were IT
applications for example in Nigeria. These issues professionals with several years’ experience in
comprise an over-politicized decision-making process, managing software development projects. The survey
bureaucratic complexityand preference for informality. was conducted by interviews, instead of posted
Waema[36] also emphasizethe lack of a national IT questionnaires. Interviews are more expensive, but by
policy. A national IT policy would give guidelines on using interviews we ensure the commitment of the
how information technology would contribute to the respondents and furthermore, the postal service in
social, economic and political conditions in a country.  Nigeria is not reliable. The interviews were conducted
4. Many African countries have grave economic and by the researchers with the help of some students from
political problems which caus@security of life and the Obafemi Awolowo University. The language used
uncertainty of future. This is a formidable hindrance was English.
to long-term initiatives like 1ISD. Nine of the interviewed companies are Nigerian
Because of the magnitude of these constraints inowned private companies, while two are foreign owned.
Africa, the risk of failure in ISD is very high. This All companies except one produce systems for outside
makes also thsustainability of would-be information ~ companies, like banks or the oil industry, and they
systems a major issu&ustainability usually implies  mostly produce business and management systems. One
maintaining something that already exists. The term iscompany produces its own packages. All the companies
often equated with ‘self-sustaining’ and ‘self-sufficient’, have e-mail addresses. On average, the companies have
which means that no outside support is negded In 117 employees (ranging from 5 to almost 900); the
the case of IT, sustainability means the ability to education of most interviewees is a Bachelor's degree;
identify and manage the risks threatening the long-termthe average experience in the IT field is 6.5 years; the
viability of the information system, or of the ISD average number of projects headed by a respondent is
activity [17]. six; and the duration of the projects varies from 11
The key message of the World Development Reportweeks (the smallest project) to 67 weeks (the biggest
1998/99 for Africa[39] is that most countries on the project) on average. Eight of the interviewees (22 %)
continent need to do much more, much faster, toare women.
increase their knowledge base, to invest in educating In the following we shortly summarize some findings
their people, and take advantage of the newwhich appear to make ISD in Nigeria different from
technologies for acquiring and disseminating industrialized countries. Some of the issues are familiar
knowledge. in industrialized countries as well, but the impact of the
We agree that it is particularly important for Africa factors is significantly higher in Nigeria. The results are
to include broader organizational, social and political mainly based on the questions concerning risk factors
issues into systems development, and that educationagnd compared to similar studies in industrialized
and other ‘empowering’ strategies are particularly countrieg13].
important [36] [37]. The technology of information According to the respondents, tivgrastructural
systems is likely to be the same in industrialized andissues like unreliable communication network and
developing countries, but the uses and preconditionspower supply are among the most serious risk factors in
differ. Thus ISD in different countries needs to be Nigeria. Private businesses use quite much money in
adjusted to take the infrastructural, organizational, order to guarantee the power supply: about 90 percent

social and political differences into accoJa] of firms in Nigeria had installed private generating
capacity [38]. Poor communication network makes it
7. Empirical findings on ISD in Nigeria difficult to keep contact between customers and

suppliers. The hardware platform and development tools

We conducted 36 interviews in eleven software €an be expected to be important in information system
companies in Lagos in order to get an overview of the development. The lack of the tools and equipment is
software industry. Experience suggests that maybe onéomewnhat a problem in Nigeria — partly because of their
out of five of the over 500 registered computer high price. For sustainable use of IT, the
companies of 1994 [1] have software and information @Ppropriateness and availability of the technology to the
systems development activities. Although the sample is@Pplication environment is essential.
relatively small, it can be considered representative, Thepolitical, social and economic environmentn
particularly since it includes different kinds of Nigeria makes it much more difficult for software
companies. Thus the findings can be considered tocompanies to make business. The risks in this area
provide a fairly representative picture of software focus on the political climate, including the economic
development in Nigeria. situation and IT awareness in the country. There is no

Our interview questionnaire addressed four researchnational IT policy in Nigeria. Without a common IT
questions: What are the most serious risk factors inPolicy, it can be difficult to create technology suitable to
software projects in Nigeria? What kinds of methods, the current use of technology and industrial base in the
techniques and practices are used in ISD? What factor§ountry, as well as to the educational level of the
promote the sustainability of IT? When does IT have a Personnel.
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The lack of educated and trained personnehnd
the fast staff turnover are problems in ISD in Nigeria, as 8, Special requirements for ISD in Africa —
well as in many other countries. This insecurity in the preliminary conclusions
project life cycle raises human relationship problems, in
addition t0 a risk of project failure. Especially the Based on the empirical findings and the literature
technical know-how and design and management skills ’

. , . . - we have concluded on some issues which require
needed in today’'s projects are lacking. In Nigeria the

hasis in ed T . dparticular consideration during the ISD process in a
emphasis In-education Is on computer science an developing country like Nigeria, but which are not
engineering instead of information systems and

i . | dditi q ional sufficiently dealt with by current ISD methodologies
Information . management. In addition, educational 54 cyrricula. Some of the requirements concern the
institutions do not have sufficient equipment. For

) ) ) X resulting information systems themselves, while some
example in the Obafemi Awolowo University, there are

. requirements concern the development process only. Of
about 30 computers for 800 Computer Science Stljdent%ourse the first kind of requirements have implications

anq lecturers have no personal computers in their =~ o development process also. These special
Oﬁ'CA?‘;' h th d d the cli ol requirements should be taken into account in ISD
. thoug tl SeDres;]ponl ents ;?‘gaf_ ht e clients’ role 85 methodologies and education, if systems developers are
Important in ISD, thaelationship with CUStomersis 1 pe fagilitated with the kinds of skills and practices

pnel of the_ mosft |r?tportant r.'SkS ?Jf th? sulccessful they will need in their everyday work. In the following
implementation of software projects. User involvement, \.." giart from the requirements for the resulting

client commitment, general phobia of computer by USers; ¢ -mation systems. The requirements cannot be

anq _thus opposition from them, as well as insufficient separated from each other, but they are very much
training of users are common problems, among Otherinterconnected

things. For sustainable and beneficial use of IT in a user The first issue is theustainability of IT in the user

organlzatl_on, I IS |mpor_tant_ to d_evelop the organization. Particularly in a less affluent country, the
technological - capacity W'”"T‘ It Ar_] m-housg IT long-term viability of would-be information systems is
department or IT. personnel in the client organization gsqenial put the required infrastructure and support
was r_egarded as important by the respondents. activities are often lacking. The development process
Fn_edmar{S] proposed that ISD in Europe and North and the development methodology need to take into
America had by th? Ia;e 1980s gone tgo thr_ee consideration the appropriateness of the technology to
phe_lses, each_of Wh'c.h is characterized by a dlﬁcerentthe application environment and the availability of local
main _consiraint — first hard\_/vare constraints, then technological capacity to sustain its beneficial use, so
softwart_a development constraints, th_en user relat|onsthat the resulting system would not be abandoned when
constraints. Thus ISD has become increasingly morey, development project has ended. The factors that

![nvolveftlj_ 'tf‘ |ss_utes ofta sfogl_?fl nattlrei, \lthk:CT dare S_Il_Jr?JeCtpromote and threaten the sustainable use of information
o conflicting interests of different stakeholders. eredsystems need to be further investigated.

can be seen a shift from technology towards its use an The second issue is thfordability of the social

towa:_ds . uier . partlllclﬁatlon. IStD . Itn T'?he”a seet_ms information system and the new technology used within
peculiar in having ail these constraints at the same Umey; o rmation technology is still quite expensive in

The hardware or technical constraints are mostly due to

infrastruct d v in addition to th comparison with the resources available, so it is
poor Inirastructure and power supply, in addition 1o the important to ensure that the investments are not wasted.
climate with humidity and dust damaging

) t Th fuvare devel t bott K the The benefits must exceed the expenses and the
équipment. The software development botENeck anses oy cag used, and the user organization must afford to
from the educational deficiencies and the lack of tools. cover the running costs, maintenance and further

The user relations are mentioned by many rESpO”demﬁevelopment of the system in the long term also. In

gs _the mairln factor 1o shucceshsful_ ISdDb' Ar?alysis and order to confirm the affordability of the systems, the
esign are also very much emphasized by them. technology must be suitable for both developers and

As Fru_adman pr_ed|cted, I.SD n the_ 1990s has beer'users, and the application must be adapted to the actual
characterized by interorganizational issues, the mMost. ditions. For example it can be risky to follow new
spectacular of them being the introduction of global technolog)./ even if it can be tempting

The third issue is thethics and socio-economic

organisational and national boundarj24]. In Nigeria
as well, this is becoming a reality for the oil industry
and the banking sector.

a less affluent country, information systems cannot just
make life easier for the immediate users. IT usually
cannot directly address high-priority issues like health,

d fThz ques?_onnawe prgve;jtsunakl)(le; fotr as_klng f\t/vell- education and agriculture — a computer will not cure the
elinéd questions €.g. about e MK 1actors I SORWarejiqe 5564 or feed the hungry — but ultimately information

projects, but the rest of the questions need a more

Itical h h Th findi f systems should have a high indirect multiplier effect,
analytical research approach. us our Tindings so are.g. by making healthcare delivery more efficient, more
concern mostly the software project risk factors.
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accessible and more focused. 9. Conclusion
The following requirements deal with the ISD

process and thus more direCtly with the ISD Nigeria is moving from a |egacy of m|||tary
methodology. The fourth requirement has to do with government to a new era with much hope for change.
user participation. The former three requirements Thjs brings about great challenges and opportunities for
seem to lead to this conclusion. For instance, the usefrade and industry, and especially for the people. The
organization and the people within it need to sustain thesoftware industry is also challenged to provide the
changes caused by the new technology in the long runcountry with information systems that have a high socio-
All the stakeholders in ISD — Systems developers, IT economic impact in Comparison to the resources
users, management and the users’ clients (the finalinvested in them.
beneficiaries or losers) — are needed to push the |n this paper we presented what we consider to be
information system project through and to sustain the the special requirements for ISD in Nigeria and Africa
project and its outcome in a harsh environment, as wellpased on the first empirical results and the literature
as to safeguard that it has a positive socio-economicreview. The special requirements are mainly based on
Impact[17]. the socio-economic as well as the wider socio-political
The beginning of user participation in ISD, or context. Sustainability, affordability, socio-economic
participatory designis in trade union participation in  justification and community participation should be
Norway in the design and introduction of new addressed by ISD methodologies, which must be highly
technologies in the industry27]. Nowadays user practicable. We emphasize that these issues are relevant
participation is very much emphasized in industrialized in industrialized countries also, but more critical in
countries. However, there have been doubts whether deeveIoping countries, and not sufficiently addressed by
is feasible in “traditional cultures” (cf. [18]We regard existing ISD methodologies.
that user participation is not only possible in Africa but e also presented how to locally develop a ‘Made-
even more important, since it alleviates problems like jn-Nigeria’ systems development methodology. The
computer phobia and fears and thus increases the Useirocess consists of a survey focusing on the practices
organization’s technological capacity to sustain the and problems in ISD, a literature survey and descriptive
system and reach a positive socio-economic impact. case studies on the existing practices and
We have argued elsewhere that it is important to methodologies, and theoretical analysis of the special
extend participation from the immediate users to their requirements. It also includes an action research part
clients (e.g., from healthcare providers to patients) [18]. experimenting with the results in “host project”. In the
At least in the healthcare sector this ultimately leads tonext phase of the study, we intend to elaborate on the
community involvement in ISD. With this we mean  requirements and the correspondingly adjusted 1SD
that local communities should be empowered t0 methods through the case studies and the action
influence ISD. Regarding the socio-economic impact of research.
ISD, management and local communities are the most  The requirements we present here for ISD in Nigeria
important stakeholder groups]. and Africa are not yet empirically proved end results of
The fifth requirement is that ISD methods and the study, but a theoretically and empirically conducted
techniques must be highlpracticable even when  hypothesis. The purpose is to start an iterative process
applied by systems developers with limited education, in which ISD researchers and practitioners in Nigeria, in
working under high financial, infrastructural, other African countries and globally can contribute to

administrative and time constraints. This requirement iSthe future development of ISD methodologies and
a direct consequence of the constraints discussed irtyrricula.

section 6 above. To be practicable, the methods should
be straightforward, rapid, informal and flexible. Acknowledgement
The differences in the use of IS and in IS = 1his yesearch was funded by the Academy of

development between industrialized countries and gjn1ang through the INDEHELA-Methods project
developing countries are not based on the technology '

itself or on software engineering methods. The
differences are mainly caused by the social
preconditions which challenge the ISD methods and
practices more severely. The latter need to be adjuste
to take the infrastructural, organizational, social and
political differences into accouft7]. Also educational ~ [2] Andersen N.E., F. Kensing, M. Lassen, J. Lundin, L.
and other empowering strategies are particularly Mathiassen, A. Munk-Madsen a_nd P. Szrgam,fessic_)nal
important[36]. The ISD process must be adjusted to the SYStéms Development. - Experiences, ldeasd Action

. . . Prentice-Hall, New Jersey, 1990.
socio-economic and technological context so that all the
stakeholders of the process — developers, users
management, and clients — can be winners.
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