
Issues in the Implementation of a Technological 

Innovation in Small Business Centers in Kenya 

Jason Githeko 
Egerton University 

Scott D. Johnson 
University of Illinois at Urbana-Champaign 

Technology is considered a primary factor in development 
(Scherer & Perlman, 1992) and hence offers possible solutions for 
some of the problems found in developing countries. In particular, 
information technologies facilitate access to information, creating 
opportunities for stimulating positive change (Mody & Dahlman, 
1992). Many research, governmental, and educational institutions 
in Africa have been affected negatively by the difficulty of accessing 
and exchanging information with others (Abidi, 1991; Board on 
Science and Technology for International Development, 1989; Njiru, 
1990). In recent years, attempts have been made to install low-cost 
computer networks to help alleviate this problem (Mrican Academy 
of Science and American Association for the Advancement of Sci
ence, 1992). Despite these efforts, little is known about the factors 
that affect the successful implementation and acceptance of new 
technologies. If it is true that information is a force capable of 
affecting change in society (Braman, 1989), then greater knowledge 
about technology implementation processes should lead to more 
successful adoption of technologies, which, in turn, lead to positive 
change for developing countries. 
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The purpose of this study was to examine the process of estab
lishing a technological innovation in Kenya. The technology used in 
this study was a relatively simple interconnection of computers 
using telephone lines or packet radios. This technology, or bulletin 
board system (BBS) as it is commonly called, consisted of Fido
compatible communication software that runs on a microcomputer 
and is accessible from other computers via a telephone line and 
modem. The FidoNet system can exchange electronic mail and 
electronic files, and facilitate discussions with similar BBSs. The 
systems can also be interfaced with the Internet to allow for the 
exchange of e-mail with Internet users (Bush, 1990). 

This study was designed to identify factors and barriers that 
need to be considered during the implementation of an innovation. 
Emphasis was placed on documenting the day-to-day occurrences 
and events surrounding the implementation process, understand
ing how the processes unfold, and how events and people interrelate 
and affect each other. 

The following research questions guided the study: 
1. What factors (e.g., government policy, quality ofinfrastruc

ture, availability of expertise, and institutional readiness) 
should be considered when implementing a technological 
innovation in a developing country? 

2. What barriers hinder the implementation of a technological 
innovation in a developing country? 

Issues for Developing Countries 

Since the Industrial Revolution, technology has become an 
important stimulus for change in society. This is one of the themes 
ofthe so-called Schumpeterian tradition in economic analysis (Scherer 
& Perlman, 1992). Development is a major concern in government 
planning in many developing countries, which spans political, eco
nomic, technological, cultural, and even spiritual domains. While 
developing countries can adopt technologies from other parts of the 
world in order to solve problems or stimulate change, the adoption 
process can be complex. The adoption of technological innovations is 
associated with positive change but concerns about the negative 
consequences of technology-driven industrialism and the assump
tions underlying its practice are growing (Schoenhoff, 1993; Ullrich, 
1992). 
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National Development in Kenya 
The pursuit of economic development is a major preoccupation 

of governments in developing countries. According to Gibb (1988), 
the broad goals of economic policy include: (a) growth measured in 
income per head, (b) full employment and avoidance of under
employment, (c) price stability, (d) balance of payments stability, 
and (e) an acceptable level of social equality and opportunity. 
Developing countries, such as Kenya, face problems in all five areas. 
Sessional Paper No.1 of 1986 (Republic of Kenya, 1986), in particu
lar, drew attention to the great number of jobs that needed to be 
created in Kenya between 1986 and the year 2000. Growth projec
tions were targeted at 6,000,000 jobs over that time period. This 
estimate was based on population growth projections which indi
cated that there would be a potential labor force of 14 million by the 
year 2000, compared with 8 million in 1986. 

Small Enterprise Development 
Based on the known potential for small-scale enterprises to 

create jobs (Nelson, 1986), Kenya initiated efforts to encourage the 
development of small enterprises. These culminated in a national 
strategy for small enterprise development (Republic of Kenya, 1989) 
that became official government policy in 1992 (Republic of Kenya, 
1992). The four areas addressed by this strategy included: (a) the 
creation of an enabling environment designed to streamline laws 
and regulations affecting small enterprises in order to orient them 
towards encouraging rather than inhibiting small-scale enterprise 
growth and development, (b) improving access to credit for small 
enterprises, (c) identifying and alleviating gender-specific barriers 
to small enterprise growth and development, and (d) encouraging 
better small enterprise non-financial promotional programs. One of 
these promotional programs was aimed at encouraging young, 
technically-skilled graduates of Kenyan technical training institu
tions to initiate their own enterprises. 

Entrepreneurship Development 
The central role of business entrepreneurs is the creation of 

business enterprises. Their contribution to promoting regional and 
national economic growth was recognized by economists earlier in 
this century (Schumpeter, 1942) and gained renewed attention in 
the 1980s (Gibb, 1988; Nelson, 1986). Gibb (1988) presents the 
rationale for stimulating economic growth by increasing the number 
of entrepreneurs in a region. He argues that entrepreneurs who 
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initiate small business enterprises that create employment, do so at 
lower capital costs than large businesses. They also (a) serve as a 
training ground for developing skilled workers, (b) provide opportu
nities to adopt and adapt technologies appropriate to the local 
environment, and (c) contribute to a more even distribution of 
incomes between rural and urban areas by improving the productive 
capacity of rural areas. 

Entrepreneurship Education 
One of the first entrepreneurship development strategies adopted 

in Kenya involved introducing entrepreneurship education in all 
technical training institutions in the country. These institutions 
were encouraged to develop Small Business Centers (SBC) whose 
mission was to "facilitate the development of small and 'Jua Kali' 
enterprises (small artisan-run manufacturing and service enter
prises) and promote an entrepreneurial culture within the institu
tion and the local community" (Republic of Kenya, 1993, p. 1). The 
Small Business Centers coordinate the teaching of entrepreneur
ship education and provide internal entrepreneurship education 
consultants to other departments in their home institutions. The 
Centers' mission extends into the local communities where they are 
expected to promote entrepreneurship and small enterprise creation 
and growth through such activities as training programs and 
consultancy services. 

Studying the Implementation of Technological Innovations 

For the SBCs to successfully promote economic development, they 
must be on the cutting edge of technology . This requirement demands 
that SBCs be among the first to implement new technologies and 
successfully transfer those technologies to entrepreneurs and the 
workforce. The implementation and transfer of technology is a non
trivial task, especially in developing countries. The barriers that 
hinder the implementation of innovations need to be fully understood 
and strategies that enhance implementation need to be developed. 

Technological innovation can be regarded as a "complex interac
tion of people, scientific concepts, aspirations, and consequences" 
(Tornatzky & Fleischer, 1990, p. 50). When studying the innovation 
process, one may elect to focus on various social units such as 
individuals, social groups, organizations, aggregates of organiza
tions, or entire societies. One may further focus on various stages of 
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the process (Rogers, 1995). Of particular interest in this study are 
the events surrounding the implementation stage as it relates to the 
entire organization or system. 

Rogers (1995) presents a model that regards innovation in 
organizations, including implementation, as a process. This "process 
view" is contrasted with the view of adoption as an event, which was 
characteristic of earlier "classical" diffusion research. This study 
made use of Rogers' model for studying the process of implementing 
an electronic bulletin board system by members of Small Business 
Centers within Kenya's technical training institutions. Rogers' 
innovation process model serves to identify critical points in the 
stagewise diffusion of an innovation. It is also useful in explaining 
adoption phenomena such as differences in adoption speed between 
similar institutions. 

Rogers' model should be applied with caution because clearly 
delineated stages are not always identifiable nor does the implied 
order of these stages always reflect the actual order in the field. 
Rather, they may represent core behaviors of individuals or groups 
(Tornatzky & Fleischer, 1990). This means that a given order oftheir 
occurrence, while more probable than other possible orders, may not 
be the only order in which the stages manifest themselves. It also 
appears to be much easier to study the adoption of innovations by 
individuals than by organizations. For individuals, the key point of 
interest is in the decision to use an innovation while, for organiza
tions, the focus is on implementation; that is, putting an innovation 
to use (Rogers, 1995). The implementation process is complex, and 
therefore requires careful attention to the research methods used to 
study innovation in organizations. 

The Status of E-mail in Mrica 

The technology examined in this study is electronic mail (e
mail). Most of the available literature on e-mail systems in Africa 
consists of anecdotal reports. One of the few formal studies focused 
on interactive video for distance learning (Dooley, 1995). This 
demonstration project faced serious communication problems due to 
the limited availability of telecommunication equipment. However, 
Dooley reports that, though serious, these constraints did not cripple 
the project. In most of Africa, the telephone system is quite inad
equate. For example, while the number oftelephones per person is 
often greater than one in western nations, in Africa, there are less 
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than two per 100 people. Switching equipment is largely analog, 
which is unreliable, expensive to maintain, and presents difficulties 
when linking computers through such systems (International Tele
communications Union, 1990; O'Neil, 1994). Although there are 
signs of change, the regulatory environment is challenging. Most 
countries in Africa have many regulations for licensing and type
approval of telecommunication services and equipment. These re
quirements are both expensive and time consuming and contribute 
to delays in project implementation (AAS/AAAS, 1992). Indeed, 
since the Kenyan situation is somewhat better than most African 
countries, the challenges with using telecommunication systems 
throughout Africa are substantial. 

Method 

The case study method was used to obtain the rich data required 
to understand a complex, time-varying phenomenon such as the 
implementation of a new technology. As seen earlier, implementa
tion is the second oftwo sub-processes that are thought to constitute 
the innovation process in an organization. Implementation is the 
process of putting the innovation to use. Rogers (1995) argues that 
the research methodology used to study the complex processes 
associated with the diffusion of innovations needs to be capable of 
capturing this complexity. In particular, studies that rely on one
shot surveys are prone both to innovation bias and individual-blame 
bias. Such survey methods make it more difficult to answer "why" 
questions regarding the failure or success of the implementation. 
Further, they cannot capture time-varying trends. 

The Cases 
In this study, four sites were examined, each consisting of a 

technical training institution that was linked to the Bulletin Board 
System through the telephone network. Each site contained indi
viduals who had clear roles: (a) the BBS user, (b) the administrator, 
(c) the technician, and (d) the BBS operator. Users were those who 
used the technology, technicians were those who maintained and 
installed the hardware and software involved in this technology, and 
the administrator (normally the principal, deputy principal, or a 
department head), handled institutional operations. The BBS op
erator kept the hardware and software running smoothly as well as 
supervising other staff and maintaining user records. In addition to 
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an examination of these roles, each case included the complex 
interactions of the people involved at each site and their relation
ships to each other. The analysis included the observable or ex
pressed feelings, opinions, and beliefs of the people involved, espe
cially as they related to participants' involvement with the technol
ogy. 

Selection of the Sites 
Small Business Centers at four different technical training 

institutions were selected for the study. Two urban-based and two 
rural-based institutions were included in order to better represent 
the range of technical training institutions. The availability of a 
computer and access to telephone services were prerequisites for 
participation in the study. The assumption was that rural SBCs 
would be more likely to face skill shortfalls and unreliable telephone 
services than urban settings; hence, rural representation wasjudged 
to be important. In addition, about 11 ofthe 17 SBCs in existence at 
the time of this study were rural-based, which made rural participa
tion imperative. 

Each institution was telephoned to explain the research project 
and ascertain the nature of their computing and telephone facilities. 
Of the 11 SBCs that had a computer, five were eliminated due to lack 
of interest or inadequate facilities, and one institution was elimi
nated because the principal was unavailable to grant permission to 
participate. Three ofthe remaining five institutions were urban. Of 
these, two were selected to provide for the greatest geographical 
distribution. The remaining two eligible institutions were rural
based and were selected to participate in this study. 

Site Profiles 
Site 1 - Govi Institute. Govi Institute is located in Govi town, a 

small rural community near the Indian Ocean coast. The Institute's 
SBC is situated at the center of Govi town next to the main bus 
station while the rest of the Institute is about 2 km (1.2 miles) away 
from the town. The town is served by a modem digital exchange and 
the SBC has a direct telephone line, the only one among the four 
SBCs in this study to have such a line. The other SBCs accessed their 
telephone lines through manual switchboards. 

The SBC's one-room second-floor office contained a word proces
sor, microcomputer, and a photocopying machine. The location was 
dusty, possibly as a consequence of its proximity to the bus station, 
which was unpaved. There was little government support except for 
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teachers' salaries; therefore, financing for the institute's operations 
was difficult. 

Site 2 - Mago Institute. Mago Institute is located in the western 
part of Kenya near the Uganda border. The Institute is about 8 km 
(5 miles) from Mago town. Although the telephone services are 
relatively good in terms of voice clarity and ease of making a 
connection, frequent breakdowns of service have made the line 
unreliable. The Institute operates a manual branch exchange with 
extensions to the various offices, most of which are located in other 
buildings away from the small administration block. The telephone 
extension in the SBC's three-room office was not working due to 
storm damage. 

Among the four sites in this study, this site had the greatest 
sense of community. Staff were transported each morning from 
Mago town by an institute vehicle and the staff room provided space 
for the teachers to congregate. While several staff members regu
larly visited the SBC (especially those who had an interest in the 
SBC's computer) the SBC appeared to have no permanent staff 
except for the coordinator. 

Site 3 - Ruku Institute. Ruku Institute is located in the Rift 
Valley in an area that contains some of Kenya's best farmland. The 
Institute is at the edge ofRuku town's municipal boundaries, about 
seven km (4.3 miles) from the town center. The town, with a 
population of about 150,000, is Kenya's farming capital. This site is 
considered an urban area due to its proximity to Ruku town. Ruku 
Institute is served by two telephone lines, including the principal's 
private line. In addition, there is a pay phone at the college, which 
is used by students and for unofficial calls by staff. Despite the 
relatively good telephone facilities in Ruku town, the institute 
experiences frequent extended failures of their telephone lines. 
Ironically, a telecommunications training facility is situated next to 
the college. The Institute's manual switchboard is operating beyond 
capacity with at least two departments, including the SBC, sharing 
an extension. 

Site 4 - Kenya Technical Institute. Kenya Technical Institute is 
located on the outskirts of a major metropolitan area. Unlike the 
other three sites, this college specialized in training technical teach
ers, many of whom joined the staff of Kenya'S technical training 
institutions. Although they had five telephone lines, only one was 
functional at anyone time. Staff are prohibited from making exter
nal calls from the Institute's telephone lines. In the past, telephone 
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facilities have been misused, resulting in very large telephone bills. 
Consequently, restrictions were placed on telephone usage beyond 
the two pay phones that were provided for use by staff and students. 
Many of the staiIlive on campus and have private telephones, as does 
the principal. Part of the problem of accessing this college by 
telephone has been created by needing to try so many numbers since 
outsiders cannot easily tell which of these five lines is operational on 
any given day. In addition, these lines were switched through an 
exchange that frequently forced callers to dial several times before 
getting a connection. 

Of the four institutes involved in this study, this site had the best 
facilities including a well-built campus with an administration 
block, classrooms, boarding facilities, workshops, a substantial 
library, and sporting leisure facilities. The Institute was constructed 
in the 1970s with help from a North American country. The college 
has several computers and recently created a Department of Com
puter Science. The library maintains a computerized database of its 
holdings. However, external support from the government has been 
on the decline; hence, like other similar institutions, the college is 
facing increasing financial pressures. 

Selection of the BBS Provider 
Two FidoNet BBS service providers were operating in Kenya. 

One was part of an international non-governmental organization 
(NGO) and specialized in providing e-mail services to other NGOs 
while the other was initially established as part of a major Kenyan 
university but later converted into an NGO. This second organiza
tion, the Network Service Center (not its real name), focused on 
providing e-mail services to educational and research institutions. 
Because this study principally involved educational institutions, the 
Network Service Center was selected as the BBS for this study. As 
a Kenyan organization relying on locally-recruited employees, the 
Network Service Center (NSC) would be expected to provide better 
representation of a Kenyan BBS service provider than the first 
organization, which relied on expatriate management. 

Founded in 1992, the mission ofthe NSC includes providing high 
level computer science education and research, as well as promoting 
information technology. During the period when the study was 
conducted, the NSC was undergoing extensive change. Among these 
changes was a move to a larger and more accessible office, initiation 
of e-mail and computer applications training, hiring a full compli-
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ment of staff, and sector-based promotion of e-mail. Targeted sectors 
were (a) organizations and individuals involved in small enterprise 
development, (b) those involved in agriculture and related research, 
and (c) the legal profession. Although the NSC had been in existence 
for about two years, it had not yet taken shape as a stable organiza
tion. 

The NSC initially had a staff of four (excluding the directors). 
One of these staff members was normally stationed at the old site to 
monitor the mail system and answer calls. In addition to these 
employees, the director was assembling a technical team comprised 
of persons with varied expertise who would be able to assist the 
center in implementing its projects. Toward the conclusion of this 
research, interviews were conducted to select additional employees 
who could assume the duties of administrator and accountant, or 
play both roles. The indeterminate organizational structure, high 
employee turnover (two employees were replaced during the time 
this study was conducted), and the director's entrepreneurial man
agement style were features associated with small firms during 
their start-up phase. 

One particularly pivotal role of the Center was its involvement 
in drafting a national Information Technology Policy. Although the 
document had not yet been debated and passed by the Kenyan 
Parliament, one specific proposal arising from this draft has been 
adopted. Specifically, this was a call for the lowering of the import 
duty on computers and computer-related products (e.g., software 
and spare parts). The import duty was lowered from 40% to 10% 
which resulted in a substantial drop in the cost of computers in 
Kenya. 

Data Collection and Analysis 
Data collection included document review, observations, and 

interviews during site visits. Guides to support document review, 
observations, and interviews were developed to provide a tentative 
scheme for classifying factors and barriers. Initial categories of 
factors and barriers were included on these instruments based on a 
review of the literature and from the researchers' experience and 
knowledge about conditions in Kenya. The scheme was expanded in 
the field to accommodate factors and barriers that fell outside the 
original framework. The instruments guided the collection of quali
tative data in the relatively informal context of a site visit. Its 
checklist structure allowed for flexible use and rapid recording of 
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observations and conversations. The instrument was pre-piloted, 
and subsequent adjustments were made to improve its clarity and 
completeness. 

A BBS operator's interview guide was also developed to deter
mine how the BBS was started and what factors should be consid
ered in setting up a BBS. Although intended as an interview guide, 
the document served as an observation and review guide in the field 
because much of the information it was intended to help collect was 
obtained while observing and reviewing documents at the NSC (the 
BBS service provider). 

Data collection was conducted over an 18-week period and 
consisted of a minimum of three visits to each site. Data consisted of 
observation, interview, and document review notes. Where possible, 
interviews were audio-taped. Using a diary format, notes were made 
during each site visit. An effort was made not to intrude into the daily 
routines at the Institutes visited. Users were instructed to evaluate 
the utility of the technology on their own, based on the neutral 
information provided and on their interaction with the system. 

During the periods between site visits, one of the researchers 
participated in the daily operations of the NSC. This included 
attending NSC meetings, meeting clients, troubleshooting and in
stalling e-mail systems, and reviewing documents. Such participa
tion provided first-hand experience of the day-to-day operations of 
the Center. 

An abridged version of the field notes was prepared to provide a 
narrative account of the events and experiences in the field. The 
observation and interview data were content-analyzed and pre
sented as summary narratives organized around the key points 
emerging from the data in relation to (a) factors considered in 
establishing a BBS, and (b) implementation barriers and problems. 

Content analysis was not conducted in a purely ethnographic 
tradition (i.e., with no prior structure). Rather, an a priori structure 
was used. For example, technical problems had been anticipated. 
However, the nature of these problems was not known until situa
tions arose. 

Results 

A large amount of data were collected, primarily in the form of 
researcher notes from document reviews, interviews, and partici
pant observations. Due to space limitations, the following results 
were condensed from more than 80 pages of descriptive narrative 
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(Githeko, 1996). While this condensed version of the findings lacks 
the contextual richness of the original narrative, the factors and 
barriers that should be considered when implementing innovations 
are still apparent. Names have been changed where necessary to 
protect the identity of individuals, places, and organizations. 

Barriers and Problems During Implementation 
Even though an extensive amount of facilitation was provided 

over an 18-week period, the implementation of e-mail technologies 
in the SBCs was relatively unsuccessful. The failure of the SBCs to 
take advantage of the benefits of e-mail was due to multiple factors. 
The following factors are regarded as barriers to implementation 
that should be considered in future implementation efforts. 

Interpersonal and inter-organizational conflicts. Conflict gener
ally interfered with the ability of an organization to run smoothly 
and hence with their effectiveness. Three points of conflict were 
observed among the various actors in this case: (a) conflict within 
NSC, (b) conflict between NSC and other providers, and (c) conflict 
between the SBC coordinators and principals. Inter-organizational 
conflict between the NSC and other e-mail service providers seemed 
to go beyond competitive rivalry. It became a personal vendetta 
between the people heading these organizations. This hostility 
precluded the possibility of cooperative leasing of a dedicated line 
that would have allowed full Internet services to be offered within 
Kenya at a relatively low cost, which could have resulted from 
sharing expenses. 

Technical difficulties. Numerous technical problems were en
countered. The most common problems were due to difficulties with 
installing software and configuring modems. Problems with tele
phones were also experienced. Other technical difficulties encoun
tered included: (a) defective computer hardware, (b) telephone 
problems, (c) problems connecting with sites, (d) inability to repair 
equipment, (e) overheated transformers, (f) mistakes made in soft
ware set-up, and (g) incorrect e-mail addressing. 

Financial constraints. All institutes involved in this study faced 
declining government grants and, in two instances, declining sup
port from Western agencies that had provided assistance in the past. 
One of the principals was explicit about the serious debt facing his 
institution. Such financial pressures lessened the likelihood that the 
institutes would spare additional funds to develop e-mail facilities. 

Regulatory problems. The main regulatory barriers encountered 
involved the requirements set forth by the Telecommunications 
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Corporation with regard to modem type-approval fees. The Corpora
tion required that any modem be type-approved before it could be 
installed in Kenya. This approval was both expensive and slow. In 
addition, anyone connecting telecommunication equipment (Le., 
telephone head sets and fax units) to the telephone network was 
required to be licensed by the Corporation or to work under a licensed 
supervisor. This Corporation, which was government-owned, was 
the sole operator of telephone services in Kenya. There were indica
tions, however, that trends towards a liberalized economy were 
taking effect in the telecommunication sector allowing competitors 
to offer some telecommunications-related services. 

Skill and motivational problems. There were numerous prob
lems that occurred due to skill deficiencies and lack of motivation. At 
Site 2, the principal reported that it was difficult to interest his staff 
in the computer they had received about a year earlier. The SBC 
head at Site 4 admitted he did not know how to use the computer. He 
was preoccupied with his new job as the head of the SBC and 
Entrepreneurship department and was unhappy because the mo
dem had been installed in the adjoining Entrepreneurship Promo
tion Project office rather than on his office computer. The clerical 
staff at the NSC also performed inadequately and their work habits 
were sub-standard. In one incident, it had taken several weeks to 
locate a technician to repair a damaged power adapter. About a week 
after the adapter was repaired, an NSC employee left the adapter on 
for too long, causing it to burn out a second time. These employees 
were eventually replaced with better employees, which resulted in 
marked improvement in services. 

Inadequate decision support systems. New innovations are more 
readily accepted when they prove to save money. In this case, it was 
evident that users and administrators were not convinced that e
mail could result in cost savings. Cost-to-benefit analysis is difficult 
because few people actually know how much they spend on commu
nication (e.g., post, fax, voice calls, driving). This information is 
necessary in order to make cost comparisons between e-mail and its 
alternatives. 

Factors to Consider When Implementing a BBS 

Building on the identified barriers and data collected through 
observations, interviews, and document review, the following fac
tors are most likely to influence the success of the implementation 
process. 
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Promotion of networking. There was a need to convince decision
makers and the potential end-users that the technology was useful 
as well as to address administrators' fears related to the technology. 
For example, some individuals were concerned that e-mail would 
interfere with existing fax facilities, especially if a telephone line was 
shared between the fax machine and modem. Others were uneasy 
about the ease with which information could be transferred from one 
place to another bye-mail. 

Telephone services. Reports from all over Africa indicate that 
those who implement e-mail systems must contend with problems 
related to the use of telephone services. Because most e-mail systems 
rely on dial-up connections where computers are interlinked by 
means of modems and telephone lines, the quality of telephone service 
is critical. While FidoN et software is designed to handle noisy tele
phone lines, the noisier the line, the slower the rate of data transmis
sion. In addition, due to unreliable telephone services in Kenya, 
service was frequently interrupted without warning. This was frus
tratingto users and prevented the use of automated calling schedules. 

• Time, cost, and procedures for getting a phone line. The original 
request for a second telephone line at Site 2 was made to the 
Telecommunications Corporation in 1990. It was not until 1994 
that a line became available. In N aro, telephone installation cost 
the equivalent of $200. While tips are illegal, they were com
monly used to expedite service. 

• Regulations and procedures regarding modem installation. The 
Telecommunications Corporation had stringent regulations re
garding modem installation. It costs KSh 3,000 (U.S. $60) to 
have this done. In addition, only technicians and engineers 
licensed by the Corporation were authorized to connect modems 
and other telecommunications equipment to the telephone lines. 
While people tended to ignore these regulations, the Corporation 
confiscated equipment when unauthorized installations were 
discovered. 

• Seasonal variation in service quality. Reports of seasonal varia
tions in the quality oftelephone services were common with the 
worst service occurring during the rainy season. 

• Cost of telephone service and differential quality of Africa-Africa 
versus Africa-Europe links. A system administrator with the 
East and Southern Africa Network (ESAN et) reported that 
ESANet centers in eastern and southern Africa were forced to 
communicate through GreenNet, in London. This was because 
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telephone links between African countries and Europe were 
superior to those between African countries (AAS/AAAS, 1992). 
In Ghana, for example, calls to most European countries were 
less expensive than calls to other African countries. 

Computer system maintenance. Considerable time and effort 
could be saved by instituting effective system management prac
tices. The instance of computer virus infection and computer users 
operating without backup copies of software was common. In three 
of the four sites involved in the study, computers were situated in 
relatively dusty environments. Routine cleaning of computer parts 
that are prone to damage from dust (e.g., keyboards and disc drives) 
was not practiced, which tended to result in failed equipment. 
Finally, none of the computers at the sites had user guides available. 
This, combined with inadequate user training, further exacerbated 
the problems with the computers. This was more serious in places 
like Site 2, which was hundreds of kilometers from possible sources 
of technical support. 

Security. In many parts of Kenya, especially in or near major 
urban centers, theft and violent robbery of computers has increased. 
One incident that occurred during the time of this study involved a 
robbery at a University which took place at gunpoint in broad 
daylight. Computer owners are forced to take precautions to mini
mize potential loss from theft and make it more difficult for criminals 
to access equipment. Measures that could reduce loss include insur
ance against equipment damage and theft, alarm systems, guards, 
and well-trained employees. An electronic alarm system was being 
planned for the new NSC office with the capability alert armed 
backup guards when necessary. A security agency was also hired to 
locate a trained guard on the premises. It is interesting, however, 
that in other regions of Kenya, the fear of theft and robbery was 
minimal. At Govi, for example, windows in a new supermarket did 
not have steel bars, a feature common in most Kenyan towns. 
Apparently, the incidence of theft and robbery at Govi was relatively 
low. Despite the presence of relatively expensive equipment, the 
SBC office at Govi, unlike the other institution, did not have steel 
doors. 

Human resource concerns. The critical need for effective human 
resource development interventions was apparent throughout this 
study. Training and development interventions can eliminate many 
of the concerns that have been identified. For example, a lack of 
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adequate computer system maintenance practices could be related 
to a lack of skills or awareness of the need for such maintenance. The 
following factors were encountered in the field or were revealed 
during the document review: 

• Leading and motivating staff. The principal at Site 2 reported 
difficulties when he tried to generate greater enthusiasm for 
computer use. The principal expressed the following thoughts 
during an interview in his office: 

When I came [to] this [computer] facility, I thought there 
would be a lot of excitement. We preached every day 
"please make use of this facility. This can produce report 
cards which have been staying here for years, terms 
[semesters], months." But you preach. Until now at least 
I am getting some motivation from Wama who is picking 
up; although that fellow from Business, Mr. Toye, is 
spending a bit oftime there, so the interest is picking up 
slowly. Most of my staff have not been exposed to 
computer technology. They are younger than me. They 
just left school the other day, but for some strange reason 
they are not interested in computer technology. For 
some reason in this country, we do not want to spend 
time on academic pursuits; on things that do not directly 
benefit us. But we do not see that if we take interest in 
this kind of thing it can even help you. Even if you are 
looking for a job now, people want you to be computer 
literate. 

• Managing training. A number of training-related needs were 
encountered including (a) hiring trainers, (b) preparation of 
instructional materials, (c) meeting the costs of training, (d) 
selecting a mode of training, and (e) credibility of trainers. 
Muteshi and Rigby (1992) recounted their experience when they 
visited Uganda to install a Fido system. One ofthe local engi
neers who they described as well-suited for the position of a node 
operator, had problems gaining acceptance as an e-mail expert 
until he went to Kenya for a training course. According to 
Muteshi and Rigby, it was not the skills this engineer gained in 
Kenya that increased his acceptance; rather, it was because he 
had "gone away" for training. It appeared that people at the 
university in Uganda believed, consciously or unconsciously, 
that one became an expert only after formal training, preferably 
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abroad. Although institutions seemed willing to have their staff 
trained, the costs of computer training is high enough to discour
age them from sending staff for training. The amount of money 
such institutions were willing to pay may be related to the extent 
to which they valued the skills to be offered at such programs. 

• Contingencies to deal with staff depletion. If trained staff leave, 
institutions and service providers may be incapacitated. At the 
NSC, for example, serious problems arose when the director, 
who had set up the system, was away. Similarly, if only one staff 
member at an institution was trained, the institution was 
unable to use the service in his or her absence. 

Communication and coordination. Several times, the informa
tion provided by a site was inadequate or, inadvertently, assump
tions were made about the facilities available. For example, SBC 
coordinators were initially asked if it was possible to make external 
telephone calls from the office where the SBC's computer was 
installed. If the answer was yes, it was assumed a call could be made 
using a modem. However, the manual switch boards used at many 
of the institutions created problems. In those situations, a request 
for a line from the institution's telephone operator was necessary 
before one could dial from an extension. For a voice call, one would 
ask the operator to make the call. When the call went through, the 
operator would manually switch it to the right extension. Such a 
procedure would not work when using a modem. After the first few 
site visits, it became apparent that anyone involved in installing 
such e-mail systems would require a well thought-out checklist to 
assess client facilities prior to installation. Familiarity with differ
ent telephone systems such as manual switchboards and multiline 
telephones was also necessary. Without careful questioning, this 
critical site information was difficult to acquire. 

Finance and budgetary priorities. Three of the four principals 
who were involved in this study emphasized the importance of cost 
considerations in deciding whether to adopt new technologies such 
as the FidoNet system. At Site 2, the principal voiced the following: 

So there is no question of this technology being useful, but it 
is only because of our financial constraints [that] we tend to 
think some things are not really important just because you 
want really to prioritize. Even now when you consider the 
[Institute's] farm and you have no money. If you had KSh. 
650 [U.S. $13] do you buy a bag offertilizer for the maize [in 
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the farm] or do you pay for this [e-mail] facility? So, really the 
two things are important but this [food] is life. I think 
anybody who would try to find out how this facility works 
would find that it is very important like we need a fax 
machine. Everywhere I go, people ask me "Do you have a fax 
machine so we can send you some messages?" Fax is impor
tant but when you think of investing KSh. 50,000 [U.S. 
$1,000] on fax, the [Board of Governors and institution's 
staft] don't think that kind of money should be spent on fax 
machines. But it's important. 

39 

The principal explained that even though the Ministry would 
blame the Board of Governors for bad financial decisions, the 
principal would not escape responsibility for misleading the Board 
because he was considered the Board's chief advisor. The priority of 
items such as e-mail seemed to be related to the value attached to 
them. The principal at Site 2 did not consider the e-mail system a 
high enough priority to warrant any budgetary allocation. 

Cooperation between network service providers. Distrust and 
hostility existed among e-mail service providers in Kenya. Indeed, 
sending e-mail to someone on another FidoNet node in Kenya 
usually required that the e-mail be routed through the Internet. 
Because the Internet was not available within Kenya, such routing 
required an international telephone call to transfer mail to a suitable 
gateway. At the time of this study, attempts to form a collective body 
capable of implementing a telecommunication link to eliminate the 
need for making international phone calls to exchange e-mail with 
the outside world had been unsuccessful. 

NSC had written an unsuccessful proposal to get some of the e
mail users to fund the establishment of a dedicated line to the 
Internet. When asked about it, the NSC director did not explain the 
specific reasons why it failed but hinted that many organizations 
were unwilling to share telecommunication links with others for fear 
of security breaches. 

Since the fieldwork for this study was conducted, the Internet is 
now directly accessible within Kenya. In addition, most Fidonet e
mail service providers have agreed to gate such mail locally rather 
than sending to clients on each other's systems via the Internet. 
However, not all providers are involved in this arrangement. 

Government. At an informal meeting with the Ministry con
cerned with technical training institutions, a senior government 
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officer explained that a proposal to set up an electronic network to 
link Small Business Centers had been presented to his Ministry. 
However, the Ministry neglected it because they were unsure about 
the intentions of the proposal's developer. He explained that his 
Ministry was very interested in information systems but implied 
that they were wary of being misled or misdirected by individuals or 
organizations whose ultimate agenda was self-serving. Other offic
ers in the same Ministry confirmed these impressions and revealed 
that the Ministry was striving to keep up with the tasks of gathering 
information regarding implementation of various programs. It was 
clear that they were willing to cooperate with anyone who would 
facilitate the attainment of their objectives. It was also clear that it 
was essential to build relationships of mutual trust with government 
officers and understand the realities of their work environment. 

Discussion 

Although the factors to be considered when implementing a BBS 
and the barriers to implementation were considered to be two 
separate areas of investigation, both are often treated in the same 
way in the literature and are referred to as "issues." For this reason, 
they are discussed together. 

Table 1 depicts a comparison of the constraints to the implemen
tation of information technology-related initiatives in Mrica. Al
though different authors use their own schemes to categorize con
straints, this comparison demonstrates that there are common 
constraints and factors. This study, despite the small number of 
participating institutions and individuals, reveals constraints that 
are similar to those identified in other studies. These barriers are 
also consistent with those identified in a broader review of the 
technology transfer literature: (a) social barriers, (b) political barri
ers, (c) economic barriers, (d) personal barriers, and (e) cultural 
barriers (Johnson, Gatz, & Hicks, 1997). 

Although formal studies of the implementation of information 
technologies in Mrica are rare, the available literature, most of 
which is anecdotal, strongly suggests that the issues identified in 
Kenya are similar to those in other Mrican nations. For example, 
Dooley (1995) identified financial, educational, cultural, technologi
cal, and political barriers encountered during a demonstration 
project for distance learning using interactive video. The project 
covered Kenya and Zimbabwe. Dooley observed that Kenya's com-
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Table 1 
Comparison of Barriers to Implementation Reported by Different 
Sources 

Current Study Moussa & AAB/AAAS BOSTID 
Schware (1992) Report 
(1992) (1989) 

Financial con- Funding Costs, marketing, Shortage of 
straints & sustainability funds 

Skill & motiva- Human Human resource Sh0n:ieof 
tional problems resources development & train personnel 

training 

Technical diffi- Technolo~& Hardware & Communication 
culties informatIOn software difficulties 

changes 

Re~latory Local Leadership & Absence of an 
pro lems environment participatIon enabling enviro-

ment for growth 
of information 

Interpersonal & Institutional 
systems 

inter-organiza- weaknesses 
tional conflicts 

Inadequate de-
cision support 
systems 

munication infrastructure was "among the best in the African 
systems" (p. 102). This suggests that telecommunications-related 
problems were likely to be more acute in most other African coun
tries. In Ghana, for example, e-mail implementation problems 
include inadequate computer hardware, modem failures, poor tele
phone line quality in combination with very high tariffs, and inad
equate promotion (Villars, 1992). These problems are serious enough 
to limit the amount of electronic communication in the country. 
According to Villars, after about a year of operation the outward 
bound traffic consisted of only about four e-mail messages a month 
with most of these consisting of communications between system 
operators. The East and Southern Africa Network (ESANET), though 
launched in September, 1990 was unable to offer services by April 
1992 because of delays in equipment delivery, equipment that failed 
to meet specifications, delays in modem type approval, the lack of 
licenses to operate various equipment, and the lack of effective 
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management of "conflicting and complementary interests" (Macharia 
& Rodrigues, 1992). These examples illustrate the serious difficul
ties encountered when attempting to implement e-mail systems in 
Africa. Indeed, these anecdotal reports about difficulties of imple
mentation motivated this formal study. 

What is the most important issue to be addressed when imple
menting an innovation in a developing country? It appears that the 
role of vision or expectation for the technology is critical. Senge 
(1990) conceives of shared vision as shared "pictures of the future." 
Such a vision becomes an important part ofleadership in an organi
zation and a source of goals, values, and missions which serve to 
"bind people together around a common identity and sense of 
destiny" (p. 9). Pursuit of these goals and mission necessitates the 
mobilization of the resources required to attain these goals. Adopt
ing this view places barriers such as a lack of clear institutional goals 
and motivation above financial constraints and skill inadequacies. 
The Govi Institute SBC for example, was among the most active of 
those observed yet the institute had the severest financial con
straints. The SBC coordinator appeared to have a clear vision of the 
role of the SBC in the Govi area and was strongly motivated to 
investigate all options to acquire the necessary resources to achieve 
his vision. Though the e-mail system at Govi fell into disuse because 
the telephone service was disconnected, the coordinator seemed 
capable of reviving it if it offered an opportunity to communicate 
with the development and funding agencies he wanted to reach. 

It can be argued that without a vision of the future, whatever 
resources were available would be haphazardly consumed. One 
could also argue that in the presence of clear goals resources are 
allocated in proportion to the importance of each goal and there is 
greater motivation to seek additional resources. For the technical 
training institutes however, such a vision would be difficult to 
construct without an insight into the technologies and their poten
tial application. For this reason, in the initial stages ofimplementa
tion, providing information, explanations, and demonstrations of 
the technologies are crucial requirements. It is hardly surprising 
that both Rogers' (1995) innovation-decision process and the Con
cerns-Based Adoption Model (Hall, Wallace, & Dossert, 1973) place 
acquisition of knowledge and information at the first stage of the 
process of adoption. 

Shared vision is supported by an innovation champion. Of the 
four sites, Ruku institute had the most successful implementation of 
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e-mail primarily because ofthe principal's interest in the technology 
and the presence of an American professor at the institute. The 
professor appeared to assume the role of an innovation champion by 
making contacts and facilitating installations. Rogers (1995) ex
plains that an innovation champion is a "charismatic individual" 
(Howell & Higgins, 1990) who is able to use influence to overcome 
indifference or resistance to an innovation within an organization. 
Obviously, a facilitator, by virtue of serving as the link between the 
client system (institution) and the resources (services, technology, 
knowledge base) plays a role and has influence on the course ofthe 
implementation process. The presence of a highly motivated mem
ber of the organization to champion the innovation seems to be a 
crucial factor in successful implementation. Rogers' model of the 
innovation process in organizations, while useful in providing an 
indication of the progression of innovation adoption, leaves many 
questions unanswered regarding the details of the process. 

Recommendations 

Based on the results of this study, the following recommenda
tions are made: 

Promotion of networking. There is a need to increase the aware
ness of computer networking. While there are substantial cost 
savings to be gained from using computer-based communication (e
mail, file transfer, e-mail-to-fax gateways), those who can gain from 
the technology are too often unaware of its potential. This includes 
key decision-makers in government and in educational institutions. 
Network service providers could take a lead in this effort with the 
assistance of government departments, interested NGOs, and tech
nical training institutes. 

Staff motivation. The staff at technical training institutions did 
not seem excited about the technology. If these institutions decide to 
adopt the technology, they must find ways to motivate their staff. 
Some non-material incentives include greater decision-making power , 
internal promotions, and freedom to find innovative uses of the 
technology. Some staffmembers may also require help to identify the 
strategic value of new skills for their own career development. 

Telecommunication services. The state of telecommunications 
needs to improve. This can be accomplished by paying greater 
attention to client needs and disbanding the current monopolies held 
by telephone service providers. 
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Cooperation between network service providers. The Ministry of 
Technical Training and Technology is in a position to influence 
service providers and encourage them to cooperate in developing an 
infrastructure and various networking systems for the country. 
Without such cooperation, each will expend resources to set up 
independent networks and eventually, a great deal of effort will be 
needed to harmonize these disparate systems in order to create an 
integrated national network. The Ministry needs to encourage 
providers to work together, possibly by appointing a neutral third 
party to facilitate this cooperation. 

Technology assessment. Few technical training institutions have 
the expertise to adequately determine their computing needs and 
specify their requirements. A technology assessment service is 
required that will (a) collect information on new technologies and 
provide a basis for assessing the technology, (b) provide end users 
with tools to make their own assessment, (c) help in estimating the 
cost ofimplementing new technologies, (d) provide help in accessing 
low-cost software such as shareware, and (e) assist institutions in 
planning for productive use of computer facilities. 

Developing computing and communication facilities. At the 
institutional level, help is required to ensure that supply contracts 
have explicit maintenance clauses, manuals are supplied for all 
hardware and software, and that adequate installation assistance is 
provided. 

Training. The results of this study indicate that most ofthe SBC 
coordinators did not have sufficient computer skills to adequately 
use their computer facilities. Because sufficient training is probably 
the most effective way to ensure that the technology is used produc
tively, delivery of such training, both to technical training institu
tion staff and to the network service providers' staff, is essential. 
Help is also required in planning and managing training including 
conducting training needs assessment, designing instructional ma
terials, financing training programs, training of trainers , and evalu
ating training. 

Summary 

An analysis of other studies and reports dealing with the same 
type of problem indicate that financial constraints, human resource 
constraints, political conflicts, and technical problems are common 
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barriers across Africa. Reflection on conflicts and their consequences 
leads to the conclusion that there is a need to encourage a more 
professional administrative style in an effort to avoid what appears 
to be power struggles or struggles for control. However, the absence 
of conflict, rather than being a positive sign, may indicate a lack of 
vision to define and attain goals within institutional units and 
departments such as SBCs. 

The overriding factor in these results is the part played by 
individuals and the effects of organizational practices and policies. 
In each of the categories of barriers identified, there are human 
factors related to philosophical outlook, skill, motivation, planning 
systems, and priority setting. All of these barriers are factors that 
need to be addressed in order to achieve successful implementation 
of technological innovations. 
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