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CHAPTER I 

INTRODUCTION 

In a government off ice in Central Java, a young woman punches 
numbers into a microcomputer. A few kilometers away men walk 
behind oxen-drawn ploughs and women weave and dye cloth, using 
techniques that differ little from those of generations before 
them. Scenes like this are rapidly being replicated throughout 
the third world. The apparent incongruity of microcomputer use 
in such settings raises a myriad of questions and contentions. 
Are microcomputers, as some beli~ve, a too-sophisticated, 
"inappropriate" technology that will displace labor while 
concentrating power in central government off ices in the capital? 
Or, as others maintain, do they offer a means for developing 
countries to leapfrog into the 1980's, to i1nprove management, 
efficiency and effectiveness, engendering unprecedented 
development?(!) 

The questions are critical. Yet the answers will only emerge 
from a long chain of experience and research, of which the first 
links are only currently being forged. The study presented here 
was undertaken with a vivid realization that the rate of 
introduction of microcomputers in developing ~ountries has far 
outstriped understanding of the implications of such adoption. 
What little has been written about microcomputer use in 
developing countries has been primarily descriptive rather than 
analytical. The central concern of this paper, therefore, is to 
contribute to the early stages of analyzing microcomputer use and 
impact in less developed countries (LDCs). 

The focus of this study is on one important form of microcomputer 
adoption, the use of microcomputers as management tools in the 
public sector. The concern with management issues reflects their 
critical role in the success of development programs. In its 
Eighth Annual Report on Project Implementation and Super~ision 
(World Bank, 1983), the Projects Advisory Staff of the World Bank 
emphasized the importance of management resources in determining 
program.outcomes. The report, which generated much controvarsy, 
concluded that "among the major types of implementation problems, 
managerial problems remain the most common ••• " Others in the 
field also note that availablity of management skills is often a 
key determinan~ of the relative success of development projects 
and programs, as well as ongoing government operations.(2) 

The goal of this study is a modest one: to identify key issues 
associated with effective adoption of microcomputers in public 
sector managment, to consider some tentative hypotheses, and to 
examine potential impacts on organizational behavior and 
management processesr and the factors associated with them. The 
product is a framework for furthec analysis of the use of 
microcomputers as management tools in the public sector of 
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developing countries. 

There is no question that governments of developing countries can 
benefit from improved information systems. Noting that decision
making and implementation require considerable information, 
H~rbert Simon (1973) has suggested that handling information is, 
therefoLe, "the. central activity in which the organization is 
engaged."(3) Yet the governments of developing countries are 
constrained by underdeveloped information syscems and limited 
human skills in information analysis. Decision-making too often 
becomes a J;?..r.Q. forma process in which decisions are made by "rule 
of thumb,~ or rule of private interest, rather than on the basis 
of efficiency and effectiveness.(4) 

Proponents of microcomputer use cite a number of ways in which 
microcomputers can ameliorate some of these problems. One 
important area in which microcomputers might offer assistance is 
in the management of governm~nt operations and projects. By 
rapidly providing usef11l management information, microcomputer3 
may be able to ease the constraints associated with iimited 
management skills, and promote more informed decision-making.(5) 
Most LDCs face tightening budgets and increasing demand for 
public resources. Microcomputers may be able to help 
administrators improve monitoring of expenditures by making 
accurate financial informat~on readily accessible.(6) 
Microcomputer statistic31 packages and spreadsheets may provide a 
tool with which planners and policy-makers can better determine 
optimal allocation of limited resources.(7) Word processing 
capability may enable government secretarial staff to produce 
numerous drafts of document3 more quickly and accurately than ls 
possible using typewriters. In addition, some anticipate that 
microcomputar use will provide a means to deconcentrate power by 
bringing local areas more directly into the decision-making 
process.(8) 

Accompanying those potential benefits, however, are equally 
impressive potential costs. One fear is that microcomputer 
adoption will eliminate much-needed employment opportunities, 
from clerical to management positions.(9) In countries with 
factor proportions that favor labor intensive technologies, 
microcomputers. seem to many to be singularly inappropriate. 
Another~ . less commonly expressed fear is that microcomputers 
will be ~sea to concentrate power at the cen~er.(10) There is 
concern that the central government will seek to control more and 
more information about activities throughout the country.(!!) 
There are also muted worries that microcomputer output will be 
perceived as inevitably correct, "because it ccmes from the 
computer," cloaking those who use it in the mantle of irrefutable 
authority.(12) 

In attempting to assess these contending scenarios, this study 
utilized three bodies of literature. Organizational change 
theory, technology transfer, and technology diffusion literatures 
examine the adoption of new technologie~ from varying 
perspectives.(13) Although the three seem to work in isolation 
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from one another, there are several areas in which their 
hypotheses and conclusions coincide. All three, for example, 
identify six factors as important determinants of ·the outcome of 
an crganization's adoption of a new technology. Those factors 
are organizational structure, reward-sanction systems, power 
relationships {formal and informal),(14) skill hoses, cultural 
beliefsp and the role of leaders.(15) In examining microcomputer 
adoption, this study focused on the roles of those six factors. 

The study approach also recognizes several ways in which 
microcomputers differ from technologies generally examined in the 
technology transfer/diffusion literature. Most technologies do 
not, for example, require distinctive analyses of the adoption of 
the technology and the adoption of the products of the technology 
(pages 12-13 discuss the distinction between use of the 
microcomputer and use of its products). Ordinarily, technology 
change literature considers only the technology user; the 
products user is outside the frame of analysis. An example is 
new agricultural technology that produces essentially the same 
crops as had been grown previously; the unit of analysis is the 
technology user, not the products (i.e., crops) users. 
Microcomputers are a special case, however: a new technology that 
can produce a new technology. Consequently, such issues as 
coordination and communication between microcomputer user and 
microcomputer product user, and the factors that determine the 
use of products, can become extremely important. 

The second way in which microcomputers differ from most of the 
technologies examined in the literature is in the microcomputer's 
unusually responsive nature. Most technologies of concern in the 
literature are available within a fairly narrow set of options. 
Those technologies' comparative responsiveness to particular user 
needs is primarily a function of their divisibility. Thus, while 
f.ivisible technologies are more responsive to differences in 
individual user needs than are "chunky" technologies, the 
particular attributes of the technologies do not change. In 
contrast, microcomputers offer an array of new tools which can be 
adapted to the individual needs of thP. user. The microcomputer's 
degree of flexibility is, in fact, one of its most exciting 
qualities. Adoption of microcomputers can not only improve the 
user's ability. to do desired tasks, it can also generate interest 
in and the ability to carry out new tasks - whether for good or 
ill. -A~·~ integrated software becomes more sophisticated, 
flexibility will be even further increased. 

METHODOLOGICAL ISSUES 

SelectiQn Q.f .t.he. Cases 

The choice of cases was a difficult one. Since one objective of 
the study was to identify factors that operated acro~s various 
LDC contexts, at least two cases were in order. Although 
examining a number of cases would have provided more extensive 
comparative information, financial and time constraints made two 
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cases the most feasible option. 

It was aJso important to choose countries that ·represented a 
different constellation of socio-economic and management 
characteristics. The work of Harvard Institute for International 
Development (HIID) advisors in Kenya, documented by Cohen, 
Leonard, and Pinckney (Pinckney, et al., 1982; Leonard, et al., 
1983) made Kenya an attractive choice. Microcomputers had been 
introduced in the attempt to improve finance and budget 
operations and its use had spread to other. areas. The fact that 
microcomputers had been introduced independently in the Ministry 
of Agriculture and Livestock Development and the Ministry of 
Finance and Planning provided an opportunity to compare two cases 
within very similar political-economic circumstances. In 
addition, HIID advisors could provide valuable perspectives on 
the issues of concern and were willing to share their insights 
for this study. 

The choice of Indonesia as the second country was somewhat more 
difficult. Little had been written about microcomputer adoption 
in the country. Indonesia did, however, have much to recommend 
it. Discussions with foreign advisors in the field made it clear 
that the Ministry of Finance, Indonesia, was moving ahead very 
fast in its adoption of microcomputers. It was also placing them 
in local off ices of the ministry. HIID staff were using 
microcomputers in projects to assist the government in various 
management, finance and budget operations. Those advisors could 
provide insights into the use of microcomputers as well as an 
entre to Indonesian officials whose off ices were using 
microcomputers. In addition, the researcher had lived in 
Indonesia, and spoke Indonesian, facilitating communication with 
government staff. 

These three cases, the Ministry of Agriculture and Livestock 
Development and the Ministry of Finance and Planning in Kenya, 
and the Minis~ry of Finance in Indonesia, are on the cutting edge 
of microcomputer experience in LDCs. The two countries face many 
of the macroeconomic difficulties widely experienced in 
developing nations: relatively labor-heavy factor proportions, 
declining trade revenues, increasing demand for limited resources 
with the concomitant need to use existing resources more 
efficieptly and effectively, and a relatively low reservoir of 
skilled laaor both in management and in computer technology. 

Research Design 

The research design for this study used an inductive rather than 
a deductive approach. A deductive method is appropriate in the 
sor.ial sciences when there is sufficient knowledge about the 
relevent processes, activities, and conditions to permit framing 
explicit operational hypotheses that are likely to reveal the 
nature of those factors and relationships. The current state of 
our knowledge about microcomputer adoption in LDCs cannot support 
that level of analysis. The technology is too new, the available 

4 



studies are extremely limited, and systematic examinations of 
experience are even scarcer. Before it will be appropriate to 
use 3 deductive method to study microcomputer adoption in LDCs, 
we must understand far better than we do now the dynamics of 
adoption and the relationships between activities and conditions 
of adoption and their impact.(16) 

This study therefore utilized an "informed inductive" method. 
Based on the literature, tentative hypotheses were developed. 
The hypotheses were framed in very general terms. The study 
utilized those hypotheses to guide the case studies, to elicit 
identification of important factors, and to explore the 
relationships between them. Additional hypotheses were also 
suggested by the field work. The study thus used hypotheses as a 
framework for exploring the experience of the cases, rather than 
to test the validity of particular relationships. The study then 
assessed the hypotheses to identify those that appear to 
contribute most to explaining the process and impact of 
microcomputer adoption. The intent has been to provide some 
valuable hypotheses to be more narrowly operationalized and more 
rigorous tested. 

The study utilizes a simple, informal model as the organizing 
conceptual framework for examining microcomputer adoption. The 
model envisions the adoption process as having three basic stages 
of microcomputer adoption: introduction, use, and 
institutionalization. Those stages are abstract constructs 
representing what are in reality overlapping and interactive 
processeso While the discussion of the cases will attempt to 
capture the interlinking nature of the three stages, the 
distinction between the three will be preserved to enhance 
clarity. The model assumes that factors associated with 
introduction, use, and institutionalization are critical in 
determining the impact of the microcomputers. The literature on 
technology change, technology transfer, and diffusion of 
technology supports that assumption. 

For each stage of adoption, tentative hypotheses were examined to 
consider the role of factors that appear to be critical in 
determining the outcome of that stage. In addition, hypotheses 
were developed regar~ing the impact of microcomputer adoption. A 
larger .number of hypotheses were framed than could be examined, 
allowing ~he researcher flexibility in ascertaining which 
hypotheses appeared to be most valuable in view of the field 
data. The hypotheses found to be most illuminating are listed 
below, and discussed at length in Chapter VI-IX. 

In the research model, the first stage of adoption is tne 
introduction of the microcomputers. Introduction begins with the 
initial proposal (however informal} that microcomputers be 
adopted. It extends roughly to the point at which microcomputers 
are placeu at the site and are first used. Studies of 
organizational change in both the public and private sectors,(17) 
the literature on technology diffusion,(18) and some of the 
technology transfer literature,(19) coincide in identifying 
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certain factors as important determinants of the extent to ~hich 
there will be receptivity to an innovation within an adopting 
organization. Some of those factors appear to be particularly 
applicable to microcomputer adoption. They include: 

o The influence of the initiators 

o The initiators• understanding of the conditions of the 
organization in which the innovation is to be adopted 

o Commitment of the formal leadership to the innovation, 
expressed in verbal and written messages and leadership 
actions. 

o The "critical weight" of the key decision-makers in 
support of adoption 

o The goals of decision-makers related to the innovation, 
and the extent to which there are shared goals 

o Users' perceived need for change 
. 

0 Users' perception that the innovation is 
necessary/valuable 

0 Users' acceptance of roles and 
necessary for effective innovation 

responsiblities 

o Availability of sufficient requisite resources 

o The extent to which the change associated with adoption 
of the innovation is perceived as marginal or 
comprehensive 

The research model used in this study anticipates that 
"effective" . introduction contributes to the adopting 
organization's receptivity to the microcomputers. Receptivity is 
revealed both by "objective" conditions, such as availability of 
requisite physical resources, and intangible conditions, such as 
potential users• attitudes toward the microcomputer. To the 
extent that introduction is "effective," there will be: 

o ·· .. eommitment to adoption on the part' of at least a 
majority of influential decision-makers 

0 Available requisite resources, 
potential users to become 
microcomputer and sufficiently 
that its use adds value to their 

including time 
familiar with 

adept at using it 
output 

for 
the 

so 

o A positive approach to the microcomputers on the part 
of users of microcomputers and output. 

The second stage of the model examines use of the microcomputers. 
There are numerous aspects of use that are of interest in 

6 



understanding microcomputer adoption in a developing country 
setting. For this study, the issues related to use are fairly 
narrow. They concern the factors that determine how the 
microcomputers are used, who uses the microcomputers, and the way 
and extent to which microcomputers and microcomputer output is 
utilized. The three bodies of literature also suggest the 
importance of certain factors related to use of microcomputers 
and their output:(20) 

o Training 

o Communication channels within the organization 

o Organizational systems that provide incentives and 
disincentives for behavior related to microcomputer use 

o Role delegation and responses to changes in roles 

o Individual values, attitudes, skills and experience 

The model anticipates that the more effective and widespread the 
use of microcomputers and products, the greater the likelihood 
that microcomputer/product use will become "embedded" in the 
system. For this study, "effectiveR use is reflected by the 
extent to which the purpose for using microcomputers are 
achieved. Assessment of effectiveness utilized the subjective 
judgements of users, key decision-makers, advisors, and the 
researcher. 

The third stage of the model is institutionalization. There is 
an extensive literature that examines the institutionalization of 
innovation.(21) Without attempting to address the issue in its 
entirety, this study will consider some aspects of particular 
concern for microcomputer adoption in developing countries. 
Institutionalization is defined as a measure of the extent to 
which the inn~vation becomes a valued and regular part of ongoing 
operations.(22) Although it is too early in the experience of 
Kenya and Indonesia to determine the degree of 
institutionalization of microcomputers, it is useful to examine 
whether certain indicators of institutionalization are emerging. 
The key factors reflecting institutionalization include: 

o ·~he extent to which supply of es5ential material 
resources is part of an established system 

o The extent to which supply of human resources is linked 
to established systems, including training and 
incentive systems 

o The extent to which microcomputer use is necessary to 
maintain an acceptable level of operations 

0 The extent 
microcomputer 

to which key 
users expect that 
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continue to 
withdrawn 

be used after external supports are 

The final issue with which the study is concerned is the impact 
of microcomputer adoption. Again, it is too early in the 
experience of the two countries to evaluate the overall impact of 
microcomputer use. Nevertheless, microcomputer use has clearly 
begun to affect certain processes in Kenya. The study examined 
the apparent impacts thus far, and the way in which those impacts 
relate to organizational structures and systems that conditioned 
use of microcomputers. Key areas to be considered are impacts on 
employment and job quality, the quality of decision-makin~, the 
distribution of power within ministry headquarters, and between 
the central and the local levels of the federal gover~ment. 
There is also an attempt to offer some projections about 
potential impacts in those key areas. 

~ Hypothes~§ tQ ~ Examined 

Several hypotheses were used to examine the first stage of 
adoption, introduction of microcomputers. The hypotheses ~uggest 
possible determinants of the extent to which there is receptivity 
to microcomputer use wi~hin an adopting organization. They focus 
on factors identified in the literature, which seem to be 
particularly important in the introduction stage: leadership 
reG·eptivity to microcomputers, the explicit and implicit messages 
key leaders send about microcomputer adoption, power 
relationships, organizational structure. 

Five hypotheses emerged from the study as most useful: 

o Hypothesis 1: Clear and consistent messages by 
organizational leadership, in support of microcomputer 
adoption, will be a critical factor generating 
acceptance of microcomputers among people in the 
organization. 

o Hypothesis 2: The greater the external pressure for 
change, the more likely leaders are to support adoption 
of microcomputers. 

0 

0 

a·ypothesis 3: 
adoption of 
organizational 
microcomputers 

The extent to which those who advise 
a microcomputer are trusted by 

leaders, the greater the likelihood 
will be effectively introduced. 

Hypothesis 4: The "critical weight" of key decision
makers influence must support adoption if introduction 
is to be effective. 

o Hypothesis 5: Planning for sufficient resources is best 
done early in the process of introduction. 
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The second stage of adoption involves the use of the 
microcomputers. The hypotheses suggest key factors determining 
the effectiveness of microcomputer use. Those factors include 
the in-place skill structure, methods of developing 
microcomputer-related skills, the responsiveness of 
microcomputers and microcomputer products as a form of incentive 
to users, the organizational incentive-sanction system, and the 
structure of decision-making. 

Seven hypotheses guide the examination of microcomputer use: 

o Hypothesis 1: The better the training "fit" with 
organizational needs and operator skills, the more 
effective the mictocomputer use. 

o Hypothesis 2: The closer the "fit" between in-place 
skills and skills necess~ry for putticular microcomputer 
applications, the more effective t.he use of those 
applications. 

o Hypothesis 3: Training in the use of new microcomputer 
products enhances effective use of those products. 

o Hypothesis 4: The more "responsive" the microcomputer is 
to the users' needs, the more effective will be the 
microcomputer use. 

o Hypothesis 5: The more "responsive" the microcomputer 
output, the more effective the use of the output. 

o Hypothesis 6: An incentive-disincentive system that 
supports use of microcomputers and microcomputer 
products will be critical to developing effective use. 

o Hypothesis 7: The more comprehensive the change 
associated with using microcomputers or m:~rocomputer 
products, the more difficult it will b" to induce 
effective use of the machines or their products. 

0 Hypothesis 8: Building "ownership~ among those who 
to use the microcomputers or microcomputer output 
enhance acceptance of microcomputer us~ among 
gfoups. 

are 
will 

those 

The third stage of adoption concerns issues of 
institutionalization. Because microcomputers have been used for 
a relatively brief period, the observations regarding 
institutionaliz~tion are extremely tentative. Based on the 
experience fn the two countries, nine "indicators" that 
operationalize the concept institutionalization are proposed. 
Chapter VIII discusses the following indicators in detail. 

0 Indicator 1: The broader the scope of use of 
microcomputers and microcomputer products, the greater 
the degree of institutionalization. 
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o Indicator 2: The greater the "intensity" of use, the 
greater the degree of institutionalizationo 

o Indicator 3: The longer the "generational age" of the 
microcomputer use, the more highly institutionalized the 
use. 

o Indicator 4: The greater the extent to which users of 
microcomputers and microcomputer products anticipate 
continued use, the more institutionalized the use. 

o Indi~ator 5: The greater the extent to which training is 
run by government staff rather than outside advisors or 
consultants, the more institutionalized the 
microcomputer use. 

o Indicator 6: An effective requisition and procurement 
system established and operated by government staff 
reflects more highly institutionalized microcomputer 
adoption than a systeL operated by advisors. 

o Indicator 7: An effective disbursement and allocation 
procedure operated by government staff reflects more 
highly institutionalized microcomputer adoption than a 
system operated by advisors. 

o Indicator 8: The greater the extent to which costs of 
the microcomputer system are known to and accepted by 
government decision-makers, the more highly 
institutionalized the system. 

o Indic&tor 9: The greater the extent to which government 
staff is able to choose, alter, and develop 
microcomputer systems, the more highly institutionalized 
the ~icrocomputer system. 

Hypotheses are also examined regarding the relationships between 
institutionalization and three factors: organizational structure, 
power relationships, and the incentive system. 

o . Hypothesis 1: Distribution 
-·· ·"resources must support 

of control over critical 
institutionalization of 

microcomputer use if that use is to be 
institutionalized. 

0 Hypothesis 2: Incentive systems must support 
institutionalization if microcomputer use is to be 
institutionalized. 

0 Hypothesir:; 3: The less comprehensive the change in 
activities related to microcomputer Ilse, the more 
easily that use is institutionalized. 
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Although the objective of this report is not to evaluate impact, 
preliminary observations about some appar~nt effects of 
microcomputer adoption are in order. The maj~r impacts of 
concern include effects on centralization/decentralization of 
authority, effects on distribution of power within levels of the 
adopting organization, effects on job quality nnd employment, 
effects on the quality of decision-making. Seven hypotheses 
emerged as particularly valuable: 

o Hypothesis 1: use of microcomputers and microcomputer 
products will be associated ritb greater 
decentralization of authority. 

o Hypothesis 2: The use of microcomputers and 
microcomputer products will be associated with changes 
in power within organizational levels. 

o Hypothesis 3: The use of microcomputers and 
microcomputer products will be associated with changes 
in th~ hierarchy of skills, but not concomitant changes 
in the hierarchy of rewards. 

o Hypothesis 4: Job quality will improve for those who 
use the microcomputer and/or its products. 

o Hypothesis 5: Microcomputer adoption is associated with 
labor displacement. 

o Hypothesis 6: For some in the organization, the 
perceived effect of microcomputer use will be negative. 

o Hypothesis 7: Use of microcomputers will be associated 
with greater utilization of information in decision
making than was previously possible. 

ImplementatiQn Qf ~ ~~b D~jgn 

This study's analytic approach began with the tentative 
hypotheses. Field work, including interviews, field observation, 
and document review, was conducted in Kenya. The objective was 
to assess .. the hypotheses for their relative value in capturing 
the minis~ries' experiences with microcomputers. Additional 
hypotheses suggested by the field work were also framed. The 
hypotheses that emerged as most useful were then examined through 
interviews and field observation in Indonesia. 

Field work was conducted from mid-August to mid-September 1984, 
in Kenya, and mid-September until October 3, 1984, in Indonesia. 
The field information was gathered from several sources. A major 
source of information were interviews with government officials 
and staff who are key decision-makers, users of microcomputers, 
and users of microcomputer products (in some cases, these groups 
overlap). Another important source of information were 
interviews with expatriate advisors who have been working with 
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the ministries in which the microcomputers are used. A third 
source of field information was examination of documents being 
produced by the microcomputers, and those which th~ new documents 
replaced. 

The interviews utilized in-depth, open-ended, directed 
discussions rather than a structured survey instrument. The 
intent was to use as wide a net as possible to capture all 
factors that significantly affect microcomputer adoption. 
Identifying those factors and clarifying their roles in 
microcomputer adoption was more important, for the purposes of 
this study, than was measuring precise relationships between 
factors. 

Special Terms 

This paper makes a distinction that is ordinarily not made in 
considering microcomputer use in the United States: the explicit 
distinction between use of microcomputers and use of 
microcomputer products. The distinction may seem extraneous and 
misleading by those whose experience has been primarily in the 
West. In the United States, for example, the microcomputer 
usually functions as a personal productivity tool, to enhance the 
ability of the user to do his/her own work. Use of the 
microcomputer is inextricably linked with use of the 
applications. In fact, the motivating force for learning to use 
the microcomputer is primarily interest in the application. As 
the user becomes more comfortable and adept at using the 
microcomputer, he/she becomes interested in additional 
applications, which motivate further learning about operating the 
machine. 

This model, which captures the bulk of experience in the United 
States, does not, however, reflect what is going on in Kenya and 
Indonesia.(23)· What is an unnecessary distinction with reference 
to microcomputer use in the United States, is critical to 
understanding microcomputer use in Kenya and Indonesia. 

There are three stages of utilizing information in decision
making. First, accurate information must be obtained. Second, 
the inform9tion must be processed and made available to the user 
in a useful form. Third, the information must be applied to 
decision-making. In the United States, the microcomputer 
operator is generally the person interested in applying the 
information to some decision. In Kenya and Indonesia, however, 
the microcomputer operator is usu~lly D..Q.t the person who actually 
uses the information in decision-making. The assumption that 
interest in applications is inevitably linked to microcomputer 
use is therefore a very dangerous one for analysis of 
microcomputer use in LDCs. It blurs an important distinction 
between processing information (using the microcomputer), and 
using the information in various forms of decision-making (using 
microcomputer products). The sources of this distinction are 
related to several factors, including status concerns, basic 
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skills necessary to use some programs, and the incentive system. 

This point can be clarified by comparing ·the use of 
microcomputers and the use of mainframe computers in the United 
States (ao well as in Kenya and Indonesia). An example is an 
accounting system of a large organization. In such syst~ms using 
mainframe computers, jobs are often highly differentiated. An 
accounting clerk enters the information into a terminal. An 
administrative person performs very simple programming to prepare 
alternative report formats upon request, without necessarily 
understanding the information in the reports. A computer 
programmer develops more sophisticated software for some 
applications, in response to needs of those utilizing the 
information. A financial officer receives and analyzes the 
information. Top management receives a summary and highlights of 
the implications of the data, and uses it to make major policy 
decisions. 

Use of the microcomputer has often collapsed some of these jobs 
in Western organizations. The finance officer, for e~ample, may 
program the microcomputer to provide the report formats he/she 
wants. In some cases, even top management may program his/her 
microcomputer to get information for decision-making.(24) It is 
worth noting, however, that there continues to be task 
differentiation in many Western organizations.(25) 

It is, of course, possible that the pattern of task 
differentiation in Kenya, Indonesia, and other LDCs will 
eventually replicate that of countries like the U.S. In the 
ministries of Kenya and Indonesia, however, the distinctions 
remain. As the cases show, structural conditions are apt to 
sustain that pattern. The real distinction between 
"microcomputer userw and "microcomputer products user• in Konya 
and Indonesia has several implications. There are implicatlons 
for how microcomputers are used, discussed in Chapter VI; 
implications .for how microcomputers become institutionalized, 
discussed in Chapter VII; implications for the impact of 
microcomputers, discussed in Chapter VIII. 

OVERVIEW OF THE REPORT 
' ' .... 

This repott examines adoption of microcomputers by examining the 
experience of the three ministries at two levels of analysis. 
The first, lowest, level of analysis presents the detailed case 
studies. Of course, even the most detailed case study must pick 
and choose among the massive amount of information present in the 
real world. Determination of the details to b~ presented depends 
on the researcher's perception of what constitutes critical 
information. Thus, Chapters II-V present the cases so as to 
illuminate what appear to be the factors a~J relationships that 
were most important in the introduction, use, and 
institutionalization of the microcomputers, and in influencing 
the impact of microcomputer adoption. 
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The chapters differ in the relative attention they give to 
various aspects of the adoption process, depending on the 
apparent importance of the aspect for the · case under. 
consideration. All four chapters, however, present the 
ministries' experiences related to certain important issues. The 
chapters describe the conditions that appear to have contributed 
to inducing the ministries to adopt microcomputers. They 
consider initial use and later expansion of microcomputer 
applications, anc the conditions that encouraged, or discouraged, 
expanded use. The approaches to training are discussed, and the 
apparent response from ministry staff. The chapters also 
describe the perceived effects of the microcomputers on the jobs 
of microcomputer operators, and those officers who use 
microcomputer output. 

Because microcomputers had been used much longer and for more 
applications in the Ministry of Agriculture and Livestock 
Development (MALO), Kenya, than in the other two cases, the study 
devotes two chapters to that case. Chapter II presents the 
adoption of microcom?uters in the finance division of MALDo Since 
introduction of microcomputers in 1981, that experience has been 
rich in various applications. The chapter examines use of 
microcomputers in several areas, and the ways in which those 
applications developed, expanded, and changed during three and a 
half years of use. The chapter also describes responses by 
clerical and professional staff to the training in use of 
microcomputers and microcomputer products. 

Chapter III discusses adoption of microcomputers in the planning 
division of MALO. It describes the factors that led to the 
initial rejection of microcomputers in 1981, and the acceptance 
of microcomputers in 1982. Particular attention is given to the 
response of planning officers to the microcomputers, and the ways 
in which the microcomputer is most and least readily utilized by 
the professional planning staff. 

Chapter IV presents the case of the Ministry of Finance and 
Planning (MFP), Kenya. MFP adopted its first four microcomputers 
in spring, 1983. By the time of the field work for this study, 
the ministry had 14 microcomputers. Because MFP has been using 
microcomputers for a relatively short tiwe, applications in the 
two DirectQrates comprising MFP, the Planning Directorate and the 
Finance D!rectorate, are much more modest than those ~n MALO. 
The chapter therefore includes in its discussion micr~cornputer 
adoption in both directorates. It illucidates the differing 
applications as they appeared in the two directorates, and the 
contrasting ways in which the directorates anticipate expanding 
microcomputer use. 

Chapter V presents the case of the Ministry of Finance (MOF), 
Indonesia. Although MOF had a few microcomputers before 1984, 
they were scattered and had had little impact on the ministry. 
In the summer of 1984, the ministry adopted 200 microcomputers, 
with the intention of substantially changing the operations of 
various directorates within the ministry. The chapter discusses 
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the role of the ministry computer center, which initiated and 
guides the use of microcomputers. It describes the ways in which 
the directorates and the administrative levels within the 
directorates have responded to the introduction of the 
microcomputers. 

Chapters VI through IX undertake analysis of the cases and 
assessments of the tentative hypotheses described above. The 
chapters examine the evidence provided by the cases, and discuss 
some of the implications of that evidence. Chapter VI considers 
the hypotheses concerning introduction of microcomputers. 
Chapter VII examines hypotheses about use of microcomputers. 
Chapter VIII discusses hypotheses related to institutionalization 
of microcomputers. Chapter IX examines hypotheses concerning the 
impact of microcomputers. 

Chapter X summarizes the findings, and presents tentative 
conclusions regarding the factors that encourage effective 
adoption of the microcomputers and their products. Chapter XI 
suggests areas for further research, with respect to. both 
substantive issues and methodological concerns. 

15 



CHAPTER II 

MICROCOMPUTER ADOPTION IN THE MINISTRY OF 
AGRICULTURE AND LIVESTOCK DEVELOPMENT, KENYA: 

THE FINANCE DIVISION 

OVERVIEW OF THE CHAPTER 

This chapteL recounts the microcomputer adoption process in the 
Ministry of Agriculture (MOA) and the Ministry of Livestock 
Development (MLD}, which were later merged into the Ministry of 
Agriculture and Livestock Development (MALD}. The chapter begins 
by presenting the conditions that led to introduction of 
microcomputers. It then considers how microcomputers are used in 
the ministries. There are several applications in the 
ministries, each with differing requirements for training and 
implementation, and each making different contrib~tions.. To 
clarify the ways in which the microcomputers are used, the 
chapter therefore examines each area of application separately. 
It first discusses the initial applications. It then considers 
the modification of early uses, and the expansi9n of 
applications. 

For each application, a section discusses critical events, 
including the conditions that induced that use of the 
microcomputers, the way in which the application was developed, 
the training of Kenyan staff in using the microcomputer for that 
application, the trajning of Kenyan staff in using the 
microcomputer output, the effects of the application, and some of 
the responses to microcomputers on the part of those who used 
them and their outpute 

PROBLEMS IN BUDGET AND FINANCE FUNCTIONS: PRESSURE FOR CHANGE 

By the end of 1981, the Government of Kenya (GOK) was under 
considerabl~ pressure to improve its finance and budget 
processes. High interest rates and oil prices, significant levels 
of debt. ~rvice and foreign exchange deficits, and projects that 
failed to pay any return, all sent powerful macro-level economic 
signalso The government had less than half the money it needed 
to meet its contributions to donor projects, and the World Bank 
began to complain that its projects were suffering as a result. 
The International Monetary Fund, to whom the government had to 
appeal for assistance, severely criticized the government's 
financial management. The GOK Treasury responded to those signals 
by putting pressure on the operating ministries to show greater 
fiscal responsibility, more expenditure control, better scrutiny 
of projects, and more efficient use of resources. 
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~ M.i.Distry Q.f Agriculture 

Lack of accurate information and difficulties ·in organ1z1ng 
infor:nc..tion in a useful way i.,ad been ongoing problems in the 
budget and financial management systems in Kenya's Ministry of 
Agric:Jlture. (1) (To simplify the discus~ion, only MOP. will be 
described, although the same conditions applied to MLD). The 
consequences of those inadequacies became increasingly apparent 
as overzll public revenues declined in the late 1970's and early 
1980's. While the ministry's budget as a whole was consistently 
underspent, its donor supported projects often suffered from the 
lack of pledged Kenya Government contributions~ To compound the 
problem, the ministry had failed to submit claims for the 
substantial funds it had spent on donor~aidec projects. 
Furthermore, the ministry seemed to have no control over its 
budget development process, submitting budget requests to 
Treasury that were far in excess of the amount it could 
reasonably expect to receive. In response to MOA's poor 
financial performance, Treasury cut MOA's budget proportionately 
far more than the budgets of other ministries. 

As a result of these circumstances, MOA was under severe pressure 
to improve its budget and financial management system. 
Specifically, it was incumbent on the ministry that it: (1) bring 
its budget r~quests far closer to the ceiling set by the 
Treasury, (2) formulate the budget in a more rationul manner, 
with greater attention to policy priorities, so that budyet 
requests could be reasonably well defended against challenges 
from the Treasury's Budget Supply Officer. 

The need for those changes was made painfully clear in the budget 
process for fiscal year 1980-81. In that year, the ministry's 
budget request was more than twice the ceiling established by the 
Treasury. Making matters worser ministry officials were hard 
pressed to defend those requests; since the budget had been 
formulated with little regard for policy priorities. As a 
result, Treasury cut deeply in the ministry's budget, allocating 
it even less than had been projected for it in the three-to-five
year forward budget. Since Treasury had even less fi•ld and 
expenditure information than did MOA officials, the cuts were 
often arbitrary. In some cases they seriously impaired important 
projects OI basic ministry work. 

:. 

The ministry's financi~l difficulties did not ~nd with the 
formulation of the budget. Funds were aJlocated inefficiently or 
were misallocated. The ministry's Authorities to Incur 
Expenditure (AIE's) were consistently issued l~te, E0mctimes 
reaching· the spending stations as much as two to three months 
after the beginning of the fiscal year. In addition, the 
ministry's ability to monitor expenditures during the year was 
seriously impaired by the lack of timely, accurate and accessible 
information. One result was that creditors, who were not paid 
promptly, cut off dalivery of goods ~:o ministry spending 
stations. Another was that over- or under-spending by spending 
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stations was not identified by headquarters until the end of the 
year. 

INTRODUCTION OF MICROCOMPUTERS FOR FINANCIAL MANAGEMENT 

In 1981, a number of conditions coincided to support improved 
fiscal management in NOA. A new officer assumed the position of 
Principal Finance and Establishme~t Officer (PF&EO), the top 
financial office in the ministry. The new PF&EO was worried 
about a ministry budget and finance system that seemed to be out 
of control. He was determined to establish better control over 
the expenditure process. The pressure from Treasury helped 
support his attempts to develop new measures to improve the 
budget process and tighten financial controls. 

Foreign advisors in the ministry were also under pressure. 
Members of the Technical Assistance Pool (TAP), a multilaterally 
funded project begun in mid-1976, were responsibla for assisting 
MOA (and MLD) to improve agricultural planning activity and 
management systems.(2) In 1979, TAP management advisers had 
established a Management Sy~tems Unit (MSU) to focus on such 
administrative problems as budgeting, personnel management, ~nd 
vehicle mo~itoring. They developed a monthly expenditure 
reporting system and suggested improvements for the budget 
estimates process. Ministry officials had shown scant interest 
in implementing those re~ommendations, however. By the end of 
the first four yean; of the project, litt:le improv-::ment in 
finance and budget systems had been achieved. 

In 1981, one of the first steps taken by the new PF&EO and the 
Senior Assistant secretary for Finance was to adopt the proforma 
developed by the TAP advisors for reporting monthly expenditures. 
They were also responsive to other TAP recommendations to improve 
the fiscal system. 

It was within this atmosphere of change that the goddess 
serendipity made a well-timed entrance. The head of the TAP 
project was approached by a colleague about the potential for 
microcomputer use in the planning division of MOA. The ensuing 
demonstration of microcomputers presented to MOA's planning 
division g~nerated little excitement, however. In part, the lack 
of enthusiasm stemmed from a generally low level of morale in the 
division, and lack of leader.ship for change. It was also unclear 
how the microcomputer could help improve the activities then 
conducted in the planning division. The advisors in the planning 
division were as skeptical as the Kenyan off icecs about the 
likelihood that the microcomputer. was appropriate or would be 
used effectively there. An additional factor, although it is 
difficult to assess its influence, was past experience with 
computers in the planning division. A German advisory team had 
introduced a Hewlett Packard (HP) microcomputer in 1978, because 
of delays associated with using tl1e Centr&l Bureau of Statistics 
facilities. The HP had little memory (24K), was difficult to 
service, and required relatively extensive programming expertise 
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in the language BASIC. Only one Kenyan planning officer learned 
to use the machine and the output was little used, particularly 
after the German advisors went home. 

The planning division thus made it clear that it was not 
interested in adopting a new microcomputer. The head of TAP, 
sensitive to the problems in the finance division, explored with 
the microcomputer consultant the possibility that the machine 
might be able to assist in finance. Demonstrations in finance 
and budget applications were promptly prepared. It quickly became 
apparent to the advisors that the microcomputer had the potential 
to provide much needed assistance in budget preparation and 
financial management. The PF&EO was interested, and saw that the 
microcomputer. would cause some excitement and create an 
opportun5ty for making changes that he wanted to make. Although 
he did not know exactly how the microcomputer would be used, the 
positive relationship between himself and TAP, and TAP's 
considerable experience with the ministry's management and budget 
system, enhanced his confidence that the microcomputer would 
prove a valuable asseto 

In late 1981, TAP introduced an Apple II Plus microcomput~r into 
the finance division of MOA.(3) The Apple was chosen on the 
advice of th~ microcomputer consultant. The Apple was con~idered 
the best alternative because: 1) there is a large amount of 
software available for it, 2) it is relatively resistant to 
fluctuations in power, 3} service for the Apple is available in 
Nairobi. Accompanying the microcomputer was a new TAP advisor 
who was spccif ically responsible for developing appropriate 
software, and for training Kenyans to operate the machine. The 
advisor was an e~onomist rather then a programmer. His major 
concern ~as witr working with Kenyan officers and other TAP 
advisors to develop useful software that required little 
programming expertise. 

TAP arranged to supply hardware and software resources, e.g., the 
microcoillputer; the programs, the printer, ribbons, paper, as well 
as servicing for the system. The PF&EO, as senior finance 
officer, provided the microcomputer staff by directing the clerks 
who had previously prepared finance reports manually to learn to 
prepare those reports using the microcomputer. 

Reactio~s ·~among Kenyan finance officers we~e not uniformly 
enthusiastic, however. Many MOA finance officers were fairly 
skeptical about the value of the microcomputer in the division. 
They fell into line, however, once it became clear that the PF&EO 
was a strong proponent of microcomputer adoption. 

EARLY APPLICATIONS OF MICROCOMPUTERS IN THE FINANCE DIVISIONS 
OF MOA AND MLD 

Expeoditur~ M.onlt2zing 

The first application of the microcomputer was in expenditure 
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monitoring.(4) The TAP advisors made the decision to begin using 
the microcomputers in an on-going ministry process, rather than 
attempt to start something new. Expenditure monitoring was 
clearly a worthwhile point of departure. Information was coming 
to the ministry from the field, but was processed too slowly to 
be of use in monitoring expenditures, and was replete with 
errors. That information was also of particular interest to the 
PF&EO. According to the TAP advisor in charge of microcomputer 
operations, the PF&EO "had a clear idea of what he wanted and had 
the disaggregated information. It was simply a question of 
getting it on the machine and aggregating it in various ways to 
produce useful reports."(5) It was a task "tailor-made" for the 
microcomputer. 

The first report produced with the microcomputer was requested by 
the PF&EO. The TAP advisor prepared the report and gave it 
directly to the PF&EO. It soon became clear that in doing so, he 
had committed an inadvertant error in protocol. Ordinarily, the 
expenditure reports had flowed through a middle level officer. 
That officer was angry about being bypassed and subsequently 
spent a good deal of time calling attention to as many errors as 
he could find, in order to show that the new system would not 
work as well as the old one had. Because the PF&EO was strongly 
committed to the new system, and had the power to directly assign 
work to the junior officers, he could go around the middle level 
officer. The situation therefore posed no serious problem for 
implementation of the system. 

During the first few months after the microcomputer's 
introduction, the TAP microcomputer advisor worked with TAP 
management advisors and MOA finance officers to develop useful 
formats for regular expenditure reports. Based on his discuss!ons 
with MOA finance ~ff icers and TAP advisors, the microcomputer 
advisor prepared a series of templates using a package 
spreadsheet, Visicalc. Each template provided detailed budget 
information for the recurrent and development budgets. Among the 
most important of the new documents were summary tables of 
expenditure information. The summary sheets presented less data, 
but made the important implications of the information much 
clearer to top decision-makers. 

Developing.. the content and format of the microcomputer products 
was an i~cremental process. Although the advisors had some 
initial ideas about how the computer could be used in ~xpenditure 
monitoring, the perception of what was needed changed over time. 
Although the Kenyan finance officers had a general understanding 
of the kinds of things the microcomputer could do, it was 
difficult for them to translate that potential into their own 
concrete needs. As those officers used the reports, their 
questions and requests for information indicated modifications 
required to make the reports more responsive to their needs. In 
part, this process was a result of the fact that the advisors 
were learning about the microcomputer along with the Kenyans. In 
part, it is an integral dimension of developing a new information 
system. 
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with guidance from the microcomputer advisor, the professional 
finance officers the finance division quickly learned to use 
Visicalc to produce and revise the new expenditure reports. 
Clerical staff rapidly mastered data entry techniques. TAP 
management advisors began extensive work with the finance 
officers to help them learn to analyze the financial information 
the microcomputer was making available for decision-making. 

Use of the microcomputer spreadsheets helped to improve the 
expenditure monitoring system in several ways. Reports could be 
prepared far more quickly, making them a more current, and 
therefore more relevant, document for use by decision-makers. In 
addition, interim reports could be made available when decision
makers needed updated summary information before all spending 
stations had reported. Accuracy was also improved. Errors in 
calculation were eliminated. Typing errors were reduced by 
having finance officers enter the data for which they were 
responsible, rather than giving the data to typists for whom the 
numbers were meaningless. One important source of inaccuracies, 
the field reports, could not, however, be affected by using the 
microcomputer. 

Another major advantage of using Visicalc was the ease with which 
report formats could be modified. As a result, TAP advisors were 
able to design reports that were easier for senior MOA finance 
officers to read and uti~ize. In addition, reports could easily 
be designed so they highlighted information the advisors felt 
needed attention. 

Limiting Qy..ru;expenditure 

The microcomputer was also applied to the effort to limit 
overexpenditure of the 1981/82 recurrent budget of the Ministry 
of Livestock . Development (MLD). By early March 1982, it was 
clear that overspending of MLD's recurrent budget was a serious 
problem. senior finance officers in the ministry hoped that 
upwardly revised allocations from Treasury would resolve the 
problem. 

TAP advieQrs arranged for the microcomputer to provide summary 
informatiort on the year-to-date expenditures and projections of 
expenditures in the recurrent budget for the remainder of the 
fiscal year. It became readily apparent to both advisors and MLD 
finance officers that even with Treasury's upward revisions, the 
ministry would overspend its allocations. 

MLD finance officers responded by ordering a detailed report of 
expenditures, which was prepared by a TAP advisor and a senior 
finance officer. The microcomputer was used to quickly produce 
the new detailed report, and summary tables. Subsequently, a 
meeting was held for senior staff. For the meeting, TAP advisors 
used the microcomputer to prepare two alternative approaches to 
resolving the overexpenditure. Those presentations were used to 
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initiate discussion. TAP advisors also brought the microcomputer 
into the meeting. During the meeting, the figures MLD officers 
assigned for "critical items" were entered directly into the 
microcomputer. Using Visicalc, the resulting balance and the 
level of cuts necessary for other items were immediately 
calculated. 

Participants in the meeting decided it was necessary to get more 
up-to-date expenditure data. They ordered February expenditure 
returns to be quickly collected and compiled. The returns were 
collected in about 10 days, and entered into the microcomputer 
and presented in a summary format two days later. 

A second senior staff meeting was called. Again, the 
microcomputer was used to enter figures as the cfficers revised 
the allocations for each item. As a result, "it was possible to 
calculate within 15 seconds exactly how much each decision would 
save (even when it was being made across several budget 
categories) and what the cumulative progress was toward the 
goal" (Pinckney, 1982: 38). Using the microcomputer in that way 
provided a valuable support to decision-making. The finance 
officers did, however, have the most critical parts of the 
process, such as projections of salary costs, calculated manually 
by officers experienced with those figures. 

Thus, use of the microcomputer permitted data to be processed 
rapidly and accurately. Although the calculations could have 
been done manually, it would have required significantly more 
staff than were available. Even with additional staff, the 
information could not have been made available as quickly as with 
the microcomputer. The unique cc~itribution of the microcomputer 
was in its instant calculation of the results of decisions made 
in the staff meeting. According to TAP, "Without the machine and 
the ease of calculation and presentation which it provided, much 
of what was done would not have been attempted or would have been 
done so slow~y as to have been without an effect on operations" 
(Pinckney, 1982: 7). 

lhe. Budget ~§timates Decision-making ~t.e.m. 

Another. application of the microcomputer was in the budget 
preparation process. Although the formal budget process is quite 
rational in principle, it was severely flawed in its actual 
operation in both MOA and MLD. The central problem related to 
failure to develop reasonable budget requests. The forward 
budget process, which was supposed to be an exercise to review 
programs and policies, was instead a purely mechanical 
aggregation of what were essentially wish lists from the spending 
stations. 

In the budget preparation process for fiscal year 1982/83, the 
microcomputer was used to attempt a serious review and reduction 
of those wish lists to some reasonable level. One obstacle to 
working with the figures was the sheer volume of information. 

22 



The budgets usually include more than 100 pages of detail, and 

there had been no summary documen.ts available · for decision 
makers. 

Working with MOA financial officers, TAP advisors developed 
summary sheets presenting tables of basic financial data for each 
of the ministry's programs. (A similar process was carried out 
in MLD.} Referring to those figures, MOA budget development 
sessions cut program requests. After each meeting, the summary 
tables were updated to reflect the J.~vel and d~stribution of the 
cuts that had been made. The information was then distributed at 
the beginning of the next session. Also included for each meeting 
was a summary of the total amount tentatively allocated, the 
percentage of requests granted, and the avera~e percentage that 
would have to be cut in order to stay bring the budget ~ithin the 
ceiling s~t by the Treasu~y. TAP advisors worked with the 
finance officers before, during, and after the meetings to assist 
in analyzing the financial information and preparing a better 
crafted budget. 

Although the results of the budget review brought the reGurr.ent 
and development budgets closer to the ceiling set by Tr.easury, 
the bottom line remained substantially greater than the ceiling. 
A meeting of all senior officers, except those from the 
Development Planning Division, was called to address the ne~d for 
further c11ts. Again, the surnmar}' document was used t:o help 
officers to focus on the problem areas and keep track of the 
budget cutting process. 

Although both the recurrent and the development budgets remained 
above their respective ceilings, they were brought close enough 
to the ceilings to make them a serious basis for discussion with 
the Treasury officials. The budget reviews also helped MLD 
finance officers define policy priorities so that they were 
better able t~ defend the ministry's submissions. 

~xternal A.i.&J. Claims ~....tfiln 

At the end of 1981, the Treasury directed all ministries with 
externally .. funded projects to kee~ records and submit reports 
that would support prompt reimbursement by external donors. 
Treasury had put teeth into its requirements for the external aid 
reports by holding back funding for projects that did not provide 
the correct information. 

Both MOA and MI,D were unable to comply to Treasury's regulation 
because they lacked such critical information as the number of 
donor assisted projects in their budget, the percentage of donor 
contribution to each project, and the claims filed with donors 
for each project. Several reasons had created this situation. 
In part, the problem was related to the ministries' management 
systems. For example, some spending stations in the ministries 
reported directly to Treasury. They rarely gave a report to the 
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ministries on direct payments made by donors. Nor was there any 
standardized channel through which spending stations receiving 
external funds were to report to the ministries or to Treasury. 
In addition, the ministry's information system was poorly 
organized and did not permit tracking of claims and payments. 

To enable MOA to comply with Treasury requirements, the PF&EO and 
the Accounts Controller of the ministry, with the assistance of 
TAP advisors, reorganized the External Aid Unit and its 
information system (a similar process occurred in MLD). They 
used the microcomputer to experiment with various formats for an 
external aid report, and developed a table that incorporated the 
necessary information and could be revised as necessary. 

The basis of the external aid report was the monthly exFenditure 
report, discussed above. The Kenyan officer in charge of the 
External Aid Unit, an accountant who had never used a computer 
before, rapidly learned to u2e the microcomputer's Visicalc 
package to transfer data from the expenditure reports to the 
external aid report. As new claims were reported, he entered 
them into the machine, where the totals were automatically 
recalculated. T~e information could then be sent to Treasury, in 
compliance with the directive. 

EXTENSION OF MICROCOMPUTER APPLICATIONS IN THE FINANCE DIVISION 

In the summer of 1982, about eight months after the first 
microcomputer was a~opted, TAP introduced a second machine. 
During the previous eight months - and, indeed, until the time of 
this study - there have been few problems with the microcomputer 
hardware. The microcomputers proved to be extremely resiliant 
against dust, heat, and electric power fluctuations. With the 
exception of a defective hard disk purchased from England in 
1984, the few breakdowns that occurred were remedied using 
services available in Nairobi.(6) 

After several months of microcomputer use in MOA and MLD, 
however, it became clear that the software being used, Visicalc, 
had significant limitations. In their paper describing the 
adoption of the microcomputer, Pinckney, Cohen and Leonard (1984: 
13) describe the limitations of Visicalc for expenditure 
monitoring: One important problem was inflexibility. 
Aggregating data along various characteristics, e.g., spending 
station or type of expenditure, was a cumbersome and time
consumin9 process with Visicalc. Providing relationships between 
data items, to expose problem areas, was equally difficult. Nor 
did Visicalc offer any convenient method for checking 
typographical errors. 

Th3re was an additional consideration, which was tied to 
macropoliti~al events. In 1978, upon his succession to the 
Presidency of Kenya, President Moi had expressed commitrnert to 
making the districts the operational centers of rural development 
planning and implementation. The President stated "the districts 
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will become the centres for development in the rural areas, and I 
have instructed all ministries to ensure that is new approach is 
put into full operation by the first of July, 1983~n(7) In 1983, 
a District Focus circular was issued by the Office of the 
President, approved by the Cabinet, and adopted as national 
policy (Office of the President, 1983). The intent of ffdistrict 
focus" was to devolve financial authority and development 
planning from the national and provincial levels of the federal 
bureaucracy to the district level. The impetus for the policy 
was the assumption that local bureaucrats are more in touch with 
the needs at the local level and can make better decisions about 
appropriate projects for the particular area. 

Part of the aim of district focus is to make the districts the 
center for allocation of funds. In keeping with this objective, 
the government enacted vai.'ious measures designed to strengthen 
the district financial institutions. One of the most important 
was to give the district treasuries much tighter control over the 
expenditures in their jurisdiction than they had previously. 

In order for the ministries to comply with district focus, they 
had to be able to disaggregate the ministerial budget by 
districts, and monitor expenditnres by districts. Unfortunately, 
at MOA and MLD (as at other ministries) no one knew what projects 
and activities were being carried out in each of the districts. 

To remedy that situation, TAP and senior finance officers in MOA 
and MLD decided to use the microcomputer to begin to implement 
district focus. They would do so by disaggregating financial 
information so that they could monitor and allocate expenditures 
at the district level. It was obviously advantageous to use one 
software package for both the expenditure monitoring und the 
expenditure allocation system. The TAP advisor therefore decided 
to shift from using Visicalc to a relational database manag~ment 
system, dBase II. 

TM Expendi.t.ua Monitoring System 

The microcomputer advisor began to use dBase II only a few months 
after the introduction of the microcomputer, t~ prepare the 
reports. fpr the expenditure monitoring system. 1 created a 
series of menu-driven programs that produced stano 3 expenditure 
monitoring reports. In addition, he used dBase i! to create 
spe~ial reports in response to specific requests from finance 
officers or TAP advisors working with them. 

The software created with dBase II has solved several problems. 
The most important advantage of the new system is its 
flexibility. By coding each record along every important data 
item, reports can quickly be compiled according to each item. 
Thus, standard monthly reports produced with the microco.r:iputer 
present expenditures by spending station, by program (e.g., 
agricultui:·al extension), and by type of expenditure (e.g., 
inputs). In addition, each month a report examines a particular 
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type of expenditure across programs to ascertain common problems 
related to that type of expenditure. Accuracy has been further 
improved by designing data entry screens to look like the printed 
forms, thereby reducing keypunch errors. Using dBase !I, the TAP 
advisor also designed data validation routines which 
automatically check the accuracy of data entry. 

In September 1983, MOA and MLD were merged into the Ministry of 
Agriculture and Livestock Development (MAI,D). At about the same 
time, TAP introduced three more microcomputers to meet the 
expanded workload and to use as training devices. 

The expanded microcomputer system as it curreutly operates in 
MALO provides an increasing number of regular expenditure 
reports, as well as responding to special requests for 
information. The regular reports are distributed to the 
Undersecretary, the Deputy Secretary in charge of Administration 
and Finance, the Senior Assistant Secretary (SAS) for Finance, 
the Assistant Secretaries (ASs), the head of the External Aid 
Unit, the Accounts Controller, the Estimates Officers, who 
monitor expenditures, and the Chiefs of Divisions, who submit 
budgets for their divisions to the Undersecretary and Senior 
Assistant secretary. 

Special reports created with dBase II include summaries of 
expenditure data requested by TAP management advisors working 
with ministry finance officers. TAP advisors also frequently 
request various microcomputer reports that can illuminate policy 
issues and help to focus the attention of officer meetings on 
ministry priorities and the consequences of previous decisions. 
Occasionally, a Division Chief or AIE holder requests a report on 
the expenditures for which he/she is responsible. 

Utilization of the Expenditure Monitoring Reports 

The SAS and Ass use the microcomputer-produced expenditure 
monitoring reports as a source of information for their routine 
reports, or to provide information in response to requests from 
their superior officers. Estimates Officers utilize the 
information to identify over- and under-spending by spendin3 
station~.. The Estimates Officers are responslble for notifying 
the spending stations of unacceptable rates of spending, and 
requesting an explanation. External Aid Officers use the 
expenditure monitoring reports to prepare ragular reports on the 
financial status of donor-aided projects. 

The extent to which the information is ~. to decision
making, however, is less evident. The expenditure monitoring 
system functions primarily as a record-keeping system, rather 
than, as is intended, a support for decision-making. Thus, 
although various expenditure reports prepared with the 
microcomputers provide information that was not available 
previously, virtually all of the financial analysis and actual 
application of information in decision-making is done with the 
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direct participation of TAP management advisors. Although 
project expenditures are better monitored, there are no follow-up 
mechanisms. There is no regular analysis of the causes of over
and under-spending. There are no procedures to ensure conformity 
with expenditure guidelines. 

In addition, the senior finance officers do not act as though 
they put a high priority on an efficient information system. In 
meetings with TAP management advisors, senior finance officers 
have been reluctant to use the information from the 
microcomputers to make explicit decisions about allocation 
policy. They want to retain flexibility, in order to be able to 
respond to demands and needs that might arise. The finance 
officers' response to the new informgtion system has convinced 
some TAP management advisors that the microcomputer-based 
information system will lapse if responsiblity for its 
maintenance is left to the finance officers. During a series of 
meetings that brought field officers to Nairobi to learn about 
the new information system, for example, a TAP advisor worried 
that those who must provide the field expenditure information 
would not get direction and incentive from senior officers at 
headquarters. Consequently, he worked directly with. field 
officers to train them to complete the expenditure forms and use 
the information. 

TAP management advisors have developed thorough knowledge of the 
ministry finance and budget system. In some cases, advisors have 
even carried out some staff functions. They have worked very 
closely with the senior finance officers, particularly the Senior 
Assistant Secretary and the Assistant Secretaries, to encourage 
and teach them to use financial information for decision-making. 
The task is made more difficult because many finance officers 
have no background in finance or related subjects in college. 
TAP management advisors have been involved in an ongoing process 
of explaining basic financial information, ways to analyze the 
information, ~nd application of information to decision-making. 
The advisors request information from the microcomputer staff 
which they use to train finance officers in financial analysis, 
to draw attention to issues that rr.ight otherwise be ignored, and 
to encourage finance officers to consider the implications and 
importance of policy decisions. 

. . 
In one c~se, for exan~le, an advisor raised the question of 
allocations for uniforms. Before the adoption of the 
microcomputer the issue would have been dismissed as trivial. 
Budget information from the microcomputer showed, however, the 
total amount spent on uniforms was far greater than the officers 
had realized, and they decided it was unacceptable. As a result, 
the Senior Assistant Secretary and Assistant Secretaries 
reassessed the allocation and cut back the item substantially. 

One consequence of the limited analytic skills in the division is 
that the top echelon in MALD cannot rely on those below them to 
provide summary analyses of financial information. There is 
simply no officer who is responsible for analyzing data and 
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presenting a summary for senior decision-makers in the ministry. 
If the Permanent Secretary, for example, calls a Senior 
Assistance Secretary about a problem, he will not receive a short 
memo describing the problem along with a few options for 
resolving it. Instead, ha receives an entire file, with a note 
directing him to various folios. Those folios are likely to 
refer him on to other folios. This decision-making style also 
applies to computer output. 

Aggravating these problems is a tradition of frequently rotating 
senior officers among the various ministries. Often a Senior 
Assistant Secretary or Undersecretary is rotated every three to 
four yeals or less. It is therefore difficult for those officers 
to develop a high level of expertise in the operations of a 
particular ministry. 

Perceived Importance of Expenditure Monitoring Reports 

Although the finance officers do not appear to use expenditure 
reports to condition decision-making, they have gradually come to 
consider those reports and the budget summary sheets to be 
essential to their work. The reports have made it possible for 
them to respond to ever-increasing demands from their superiors 
for information. With the rising importance of "district focus," 
they often have to provide financial information disaggregated to 
the district level. Doing so would be extraordinarily difficult 
without the use of the mi~.:ocomputer. In addition, the 
microcomputers have begun to be perceived as a valuable tool by 
some of the senior d~cision-makers in the ministry. The tacit 
signals sent by those officials, including requests for 
information from the microcomputers, have encouraged interest 
among upper-mijdle and middle-level finance officers. 

The expenditure monitoring reports also facilitate various 
aspects of the upper-middle and middle level finance officers' 
work. Monitoring expenditures at the district level, for 
example, would be impossible without the microcom?uters, 
according to the Estimates Clerks and Assistant Secretaries in 
charge of such tasks. There is a tremendous amount of data 
gathered from various reports from the field. Those data must be 
entered, checked against past expenditures ana other information, 
the reporfs returned to the field if there are inconsistencies, 
and the data reentered. The data must be aggregated in various 
ways in order to determine the levels of spending of spending 
stations and districts. The summary calculations must sometimes 
be made periodically before all returns are received. Performing 
those calculations using a hand calculator was extremely time
consuming. Many aspects of the current system simply could not 
be done manually, given the available staff. In addition, before 
the adoption of the microcomputers, senior finance officers spent 
most of their time doing calculations and proofreading rather 
than using the information for decision-making. 

The Estimates Officers, for example, are responsible for using 
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expenditure information to identify problems in the rate of 
spending by district projects. Before the adoption of the 
microcomputers, the Estimates Officers devoted mucb of their time 
simply to aggregating the figures for the year-end expenditure 
reports. It was impossible for them to calculate the extent to 
which the level of spending for each project was within the 
ministy's spending guidelines at various points throughout the 
year. They had little time to conduct much actual monitoring. 

The microcomputer reports have made the figures much more 
accessible by providing the data, and variouc aggregate and 
comparative statistics, in one report in formats that facilttate 
monitoring. As a result, the Estimates Officers can spend more 
time considering the information and contacting those who are 
over- or under-spending their allocations. Using the monthly 
expenditure reports, the Estimates Officers have been able to 
monitor spending throughout the year. By doing sor they hav~ 
been able to intervene early when a particular project is 
substantially over- or under-spending its budget. They can 
identify problems and warn project implementers when their 
project appears to be heading for financial trouble. According 
to Estimates Officers, who are responsible for k~eping track of 
the expenditures of various AIE holders, the microcomputer output 
enables them to "do the job we are supposed to be doing, but 
could barely do before.~ 

The microcomputers have also contributed to easing the tasks of 
the Assistant Secretaries (AS's). The most important 
contribution appears to be the disaggregation of expenditure and 
budget information by district. The four Assistant Secretaries 
were unanimous in citing the importance of the disaggregated 
statistics, without which, they say, it would be impossible to do 
their jc1bs. One AS commented that without the microcomputers, 
the Assistant Secretaries "would be working on the estimates all 
year and still probably would be late.ft 

Training to Provide Expenditure Monitoring Reper.ts 

After deciding to adopt dBase II, TAP repeatedly requested 
professional finance officers to train in dBase II programming. 
Those requ.~sts went unacknowledged for months. Finance officers 
had little•interest in learning to operate the microcomputero No 
senior officer directed professional staff to learn to us~ the 
machine. Finally, TAP advisors decided to train people who were 
available to them, namely clerks in the finance division. 

Half a dozen clerks bega11 training in dBase II programming in 
1982, about five months after the first microcomputer was 
introduced. Training was difficult for several reasons. First, 
training in dBase II programming is considerably more demanding 
than that required for Visicalc. Complicating matters, the 
standard manuals and other training materials available did not 
have examples and exercises directly related to the work to be 
done by microcomputer operators in the ministry. The TAP 
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microcomput~r advisor was kept so busy developing software for 
the new information systeme that he had little time to conduct 
training, much less to develop new training materials. In 
addition, for the first eight months of microcomputer use, there 
was only one machine in the ministry. Time pressure demanded 
that the most experienced dBase programmer - the advisor 
utilize the machine. Kenyan trainees therefore had limited 
opportunity to gain hands-on ~xperience. 

Furthermore, the formal incentive system in the ministry provided 
no tangible rewards for clerks who learned to program in dBase 
II. Because they were in the clerical scheme of service, the 
clerks could not move into higher, more remunerative positions if 
they mastered dBase II programming. Within six months, all but 
one of the clerks who began training gradually chose to stop 
training and return to their old duties. Some of their duties 
included entering data into menu-dr.iven programs on the 
microcomputer. Those clerks felt that prcgramming was too 
difficult. They were also doubtful about whether it was worth 
their investment of time and effort. According to one, "Some 
people started to learn [to program in dBase II]i but when they 
saw those who learned weren't going to get anything, they •topped 
working at it." Only one clerk actually became adept at 
programming. She was largely motivated by the desire to learn 
~omething new and her intrinsic interest in the microcomputer. 

In 1983, another clerk was chosen by TAP for programming 
training. By lete 1904, however, it appeared that he would not 
quickly become highly skilled in dBase II programming. He could, 
however, take on relatively straightforward programming tasks, 
freeing the skilled clerk-programmer for the mor.e complicated 
programming exercises. In 1984, a third clerk also joined the 
tiny microcomputer staff. After several months, she was only 
able to enter data into menu-driven programs and do limited 
interactive work with dBase Il. 

By the end of "1983, the training system had evolved to the point 
where people could be trained primarily using self-training 
methods. The advisor made available training tools such as an 
interactive training disk that introduces the user to how dBase 
II works. There is a dBas~ II manual for reference, and books 
that d~scuss uses of dBase II and provide exercises for each 
discussiori~ In addition, the advisor has been developing a 
course booklet that directs the user to read sections of the 
books and that provides exercises or descriptions similar to the 
particular kinds of applications the user is likely to confront 
in his/her work in the finance division. There is also an 
experienced programmer - either the advisor or the clerk who has 
become a skilled dBase II programmer - who will answer questions 
if the trainee does not understand the printed material. But the 
best training tool, the advisor found, was experience with real 
tasks that the trainee must struggle with him/herself. "People 
learn best by having tasks assigned that they have to solve. You 
can't train someone to become skilled in dBase II just by going 
through the coursework. They must have ~n opportunity to try to 
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apply it." He also encouraged trainees work together because 
they •1earn a lot by teaching others." 

His experiance in the finance division pursuaded the 
microcomputer advisor that a certain level of adeptness in 
mathematics is necessary for someone to be able to master dBase 
II programming. After the first training group, he made four 
years of high school mathematics a prerequisite for microcomputer 
training. 

Deciding how many people should be trained in dBase II 
programming has not been an easy matter. Although the initial 
training group had six members, the microcomputer advisor later 
came to feel that training should be limited to those whose work 
would actually demand the programming skills on a r.egular basis, 
with perhaps one person as "back up." He believes that using 
dBase II is much "like a language. If it's not used regularly, 
people will forget and end up back where they started." Thus, he 
believes that the number of people in the finance di7ision who 
can be effectively trained is limited by the number of machines 
and the actual need for those skills in the data-to-day work 
load. The advisor anticipates that if additional people.become 
necessary, the clerk who is skilled at dBase II is now able to 
train them, along with self-training activities using the 
interactive training software, the books and booklet. 

Because it was difficult getting staff with necessary skills for 
dBase II programming, the advisor also dedicated much of his time 
to developing menu-driven programs for a variety of expenditure 
reports. Those programs reduced the amount of training which was 
necessary. There are, however, inevitoble requests for reports 
that are sufficiently unique to require a special program. 

Thus, by the end of 1984, only one clerk had become highly 
skilled in dBase II programming. She is able to prepare most of 
the reports, including fairly complicated reports on r.equest. 
Nevertheless, · she does not understand the implications of the 
financial information. For new kinds of reports, she requires 
someone with knowledge of the finance system and some 
understanding of the principles of microcomputer operations to 
explain the kind of programming needed. The expertise of a more 
skilled ptogrammer is still required to prepare a few of the most 
complicated reports. 

Despite finance officers growing reliance on the reports, by late 
1984, they had shown little interest in learning to operate the 
microcomputers themselves. No finance officers had learned the 
principles of dBase II. An introductory microcomputer study 
session held by the microcomputer adviso~ in mid-1984, drew 
little response from the professional staff. The professionals 
felt that since clerks were the only staff operating the 
microcomputers, they were apparently the appropriate level staff 
to do so. There have been no explicit or tacit messages from top 
ministry officials to contradict that perception. No senior 
officer has directed, or even suggested, that the professional 
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staff below them learn to operate the microcomputers. The formal 
system of financial incentives provides 'no reward for 
professional staff who learn to use the microcompu~ers. 

Furthermore, there is strong status consciou~ness that has 
discouragod the finance officers from learning from clerks who 
can program the microcomputers. The finance officers do not want 
to learn to type ("it's what secretaries do"). They are 
reluctant to ask questions of the clerk-programmers because it 
implies the clerks understand more than do the professional 
staff, They have attempted to keep the status lines strictly 
drawn. 

The turning point in the professicnal staff's interest in 
learning to operate the microcomputers came with the realization, 
in mid-1984, that the microcomputer advisor was leaving, and no 
one would be replacing him. Finance officers who use the 
microcomputer-produced expenditure reports now fear that the 
reports on which they have come to rely will not be available. 
They are worried that the Kenyan clerk who will take over for the 
TAP microcomputer advisor will not be able to do the job 
adequately. They are concerned - to the point of anger in some 
cases - that not more people have been trained to program in 
dBase II. They fear that the single skilled clerk-programmer 
will be unable to provide all the expenditure reports, might 
become ill during a time when reports are needed, or may leave 
the ministry. They worry that the entire system might break down 
and they would not be able to get the information they have been 
receiving from the microcomputers. If the reports are not 
forthcoming, said one finance officer, "we will be grounded." 

The senior Assistant secretary of Finance and Budget, the 
Assistant Secretaries, and the Estimates Officers all voiced 
great concern to this researcher about the lack of replacement 
for the TAP microcomputer advisor. One Assistant Secretary and 
two Estimates Officers said they wanted to receive training in 
microcomputer use. None of the concern, however, had been 
expcessed formally. Estimates Officers and Assistant Secretaries 
had not registered interest in learning to operate the 
microcomputers to their senior officers. No one had notified TAP 
that professional staff were now interested in' learning to 
operate.the machines • 

• 
Eventually, in late September 1984, one Assistant Secretary 
explicitly voiced her interest to the Senior Assistant Secretary 
for Finance. She began some training with the microcomputer 
advisor. Her concern with delineating the difference between her 
status and that of the skilled clerk-programmer caused some 
difficulty, hcwever. She feels that her status should place her 
in charge of the microcomputers. Needless to say, the assumption 
has caused consternation on the part of the skilled clerk
programmer, who has become the de facto head of the microcomputer 
staff, The microcomputer advisor has made it clear that the 
clerk-programmer is to be in charge of the microcomputer 
operations. Nevertheless, it is possible that the Assistant 
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secretary will attempt to impose her higher status on the 
microcomputer staff after the TAP advisor departsa 

Unfortunately, the Assistant Secretary, like many of the finance 
officers, tends to underestimate what is involved in learning to 
program in dBase II. There is a sense that "if a clerk can learn 
to do it, it must be easy,n and the officers expect to be skilled 
programmers within a short time. Yet the Assistant Secretary's 
mathematics background is limited. Although she may learn the 
basics of dBase II programming, she is not likely to want to 
become a highly skilled programmer, replacing the TAP 
microcompute: advisor or serving as a backup for the skilled 
clerk-programmer~ 

Like the finance officers, the TAP advisors have also been 
concerned about the limited number of Kenyan staff trained in 
dBase II. Their feelings have been mixed, nowever. Some fear 
that demand for information from the microcomputer will increase 
faster than the current staff of microcomputer operators can 
satisfy. They suspect that the departure of the· TAP 
microcomputer advisor will threaten the microcomputer-based 
information system that has developed. Other TAP advisors fe~l 
that the departure of the TAP microcomputer advisor might induce 
the professional ministry staff to take more seriously the 
necessity for their learning to operata the microcomputers. 
While the advisors want to ensure that the microcomputer-bnsed 
information system will not break down, they feel that TAP can 
"bail out" the system if it gets into trouble. Meanwhile, 
problems in maintaining the system will bring home to ministry 
officers the need to "Kenyanize" the system. 

One problem in maintaining the system is the lack of incentives 
for the skilled clerk-programmer to remain in the ministry. She 
has com9 to realize that her programming skills open doors to far 
more lucrative employment. In order to ensure the continuity of 
the system, .TAP provided their own incentives to the clerk
programrner. They arranged to informally reward her by sending 
her to a training course in the U.S. In return, they asked for 
her assurance that she would stay on in the ministry at least one 
year. They have carried on continuing ne9otiations with the 
heads of the government computer services (CBS), and the 
Directorate of Personnel Management (DPM) to try and engineer a 
formal promotion for the clerk. The heads of those departments 
insist, however, that a microcomputer programmer must be 
qualified under the same conditions as other programmers. He/she 
must, therefore, be able to pro9ram in such languages as COBOL 
and FORTRAN. The heads of DPM and CBS are consider:ng, however, 
making an exception of the clerk-programmer, and ?lacing her in 
the lowest level of the computer scheme of service. 

CBS has also recently begun to train its own programmers in 
microcomputer operations. They have told MALO that any futrre 
needs for microcomputer programmers should be directed to CBS. 
The senior finance officers of MALO, and the advisors, are 
doubtful, however, about the degree to which CBS is likely to be 
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programmero are not 
believe that the most 
be developed from MALD 
operations. 

requests for microcomputer programmers. 
will be unable to influenc~ CBS if the 

forthcoming. Fur the rmol'e, · TAP advisors 
effective microcomputer programmers would 
staff who are familiar with the ministry's 

The clerk~ in MALO have responded to the situation of the clerk
programmer with mixed feelings about learning to program the 
microcomputers. One clerk observed, "We can see if we learn to 
use the computer, we won't get anything. It's just the same as 
those who don't learn. It's very discouraging." 

Nevertheless, some clerks have been motivated to learn at least 
some microcomputer operations, and interest in obtaining training 
on the microcomputer has spread among clerks and secretaries in 
the finance division. Being able to operate microcomputers is 
becoming increasingly perceived as a valuable skill, primarily 
because it can help in obtaining a better job outside the 
ministry. According to one clerk, such training is. "an 
investment. If I look for a bettar job, I'll have the 
advantage.• A secretary commented, ~one benefit of working for 
TAP is that you learn to use new equipment - the microcomputer 
and the dictaphone. You can take those skills elsewhere to get a 
better job.n Another said, ~I'll learn WordStar so I can quit 
the ministry and get a better job." 

Yet the difficulties involved in promoting the clerk who is 
already skilled have dissuaded the advisors from training 
additional clerks who are interested in learning dBase II 
programming$ TAP advisors are, however, expanding their attempts 
to build a cadre of professional staff who can operate the 
microcomputers. One approach has been to encourage selected 
upper-middle level finance officers to attend an intensive course 
in computer operations and programming in the u.s. Although 
those off ice~s will not return to Kenya as microcomputer 
operators, they will understand the principles of the machine and 
the way in which it can contribute to the operations of the 
ministry. 

l'.M Budget .. Estimat~~ D§~j,ej.Q.o=m.ak.ing System 
:. 

OBase II was also used to prepare new 
expenditures for budget discussions of the 
fiscal years. Use of dBase II permitted 
focus in those formats. 

summary 
1983/84 
further 

formats of 
and 1984/85 
clarity and 

Budget drafts are used by the Undersecretary, the Senior 
Assistant Secretary for Finance, the Assistant Secretaries, and 
Estimates Officers to develop budget allocations. The Assistant 
Secretaries and Estimates Officers use the drafts to discuss 
projects with Provincial and District officers. The 
Undersecretary and Senior Assistant Secretary use the drafts to 
develop final budget submissions to Treasury. 

34 



Availability of the microcomputers has encouraged reassessments 
of the budget that had been difficult previously; Using hand 
calculators and typewriters, any reallocation - and consequent 
recalculations, typing, and proofreading - of part of the budget 
had been virtually impossible, given the staff available. With 
the microcomputers, reallocations can be effected quickly, and 
calculations made aul~matically, so that the aggregate effect is 
known almost instantly. Retyping and proofreading are restricted 
to the particular errors. The ease with which such changes can be 
made has supported advisors' efforts to encourage finance 
officers to consider the need for certain reallocations. 

The officers using the microcomputer-produced budget documents 
discuss thos~ documents in very positive terms. According to 
those officers, use of the documents in budget review meetings, 
held by senior finance officers with the participation of the TAP 
advisor, has helped to bring the ministry's budget submissions 
closer to the Treasury's ceilings. The budget summarie~ have 
also halped MALD finance officers define policy priorities so 
that they can better defend the ministry's submissions. 

The microcomputers are also used to cut stencils of budget 
documents directly from the corrected drafts. While this may 
appear to be a rather mundane contribution, TAP advisors point 
out that that application is actually a significant advantage. 
Before the use of microcomputers, the budget was invar.iably 
submitted late to Treasury, usually a month or more after the 
deadline. Professional and clerical staff worked under 
tremendous pressure during the final month of budget preparation, 
calculating and recalculating, typing and correcting the 
documents. 

More importantly, the Senior Assistant Secretary for Finance had 
to dedicate almost all his time during the final month of budget 
preparation .to such tasks as proofreading and correcting 
typographical errors, rather than the far more important tasks of 
analyzing proposed expenditures and preparing a presentation to 
Treasury. The use of the microcomputers to cut the stencils for 
the 1983/84 and 1984/85 budgets largely freed the SAS for those 
more important responsibilities. 

Nonetheles.$, the microcomputers have not been utilized to prepare 
the final budget document for submission to Treasury. There are 
two obstacles. First, the standard format is extremely difficult 
to prepare using dBase II. The microcomputer advisor has been 
unable to dedicate the time it would take to develop the program 
necessary to provide precisely the required format. Treasury has 
been unwilling to accept ~ modification in format, even when it 
includes all required information as clearly as the standard 
format. The second probl~~ is that only a dot matrix printer is 
available in M.ALD, and Treasury finds the quality of production 
unacceptable. Thus, while interim drafts of the budget are 
prepared using the microcomputers, the final draft must be 
produced with a typewriter. 
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Alloca.tjng Al!tb.2.rizations .t.Q IncuI ~xpeng.i.t~.IJi 

The usefulnesa of the microcomputers in expenditure monitoring 
and budget preparation led to their application to other 
management areas. One of the most important was in the 
allocation of Authorizations to Incur Expenditure (AIEs). The 
value of the microcomputers' contribution was heightened by 
changes in the allocation process associated with the new 
"district focus," which made the process mt1ch more difficult than 
it had been. 

In fiscal year 1982/83, in conformity with the principles of 
"district focus," MALD decided to use the microcomputers to 
allocate expenditure authorizations directly from Nairobi to the 
districts, bypassing the provincial level. During that period, 
the PF&EO was already operating under severe time constraints. 
These were made all the more difficult by the decision to 
allocate AIEs directly to the districts. Since the Division 
Chiefs had no records of the distribution of funds by district, 
the PF&EO had the microcomputer staff, headed by the TAP 
microcomputer advisor, bypass the Chiefs and go ditectly to the 
Provincial officers for records of how funds had been allocated 
the previous year. 

Once the information had been obtained, the TAP microcomputer 
advisor used dBase II to develop preliminary allocations to the 
districts on the basis of the previous year's allocations and 
expenditures. Due to time constraints, the tentativo allocations 
were only briefly made available to finance officers and Division 
Chiefs at headquarters. The PF&EO and the TAP advisor then 
prepared budget allocations in the same proportions as had been 
done the previous year. 

In the aftermath, the Division Chiefs expressed considerable 
anger about b~ing excluded from the process. Their response was 
all the more serious as it became clear that some errors were 
made at headquarters. Furthermore, some provincial officers had 
misallocated funds the previous year, and those misallocations 
were replicated. 

By the .. ~9llowing year, however, those difficulties had been 
resolved. • The allocation process became a more interative and 
participatory process. To initiate the allocation process, the 
TAP microcomputer advisor and the microcomputer staff used the 
regular expenditure reports to develop p~eliminary allocations 
based on projections of the previouu year's expenditures. The 
results were distributed to the Division Chiefs, as well as the 
finance officers who were working with TAP advisors. The Senior 
Assistant Secretary, Assistant Secretaries, and the Division 
Chiefa then reviewed and modified the figures. The results were 
then distributed to the district level offices, for review and 
commentary. It was the first time pr~liminary allocations had 
been sent to the district level for review. rhe SAS, Ass, and 
Division Chiefs once again reviewed the figures, along with the 
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comments from the field, and a final allocation proposal was 
hammered out. Thus, the microcomputers provided new 
opportunities for officers to develop allocations based on past 
performance. 

Yet it became apparent that more than availability of the 
information is necessary to induce officers to apply the 
information to decision-makinig. TAP management advisors worked 
closely with the finance officers to encourage their utilizativn 
of the information in allocatin~ funds. The advisors directed 
most of the discussions, requested further information when 
necessary, and pressed the officers to examine and consider the 
information. Even after the second year of the process, however, 
some advisors were unsure about the extent to which the officers 
actually understood how to assess the information, or were 
interested in doing so. 

The Division Chiefs worked independently. It appears that few 
actually used the expenditure information as a basis for making 
allocations. In April 1984, for example, the Division Chiefs 
received a report of all the allocations made in their division, 
the rata of expenditure for each project, from March 1983 through 
March 1984, and tentative allocations based on the previous 
year's expenditures. Some Division chiefs left the tentative 
allocations almost entirely intact. Others changed almost every 
allocation for which they were responsible. Yet few - including 
those who made extensive changes - actually seemed to analyze and 
apply the expenditure report information to allocation decisions. 

Nonetheless, the use of information has increa3ed somewhat in 
comparison with previous years, when the Division Chiefs rarely 
referred to past expenditure records at all in determining 
allocations. 

Production of the AIEs 

Before adoption of the microcomputers, first drafts of the 
allocation documents were calculated using hand calculators and 
typed on typewriters. If there were many changes in allocations 
- due to calculation or typing errors - another draft of the 
entire . d()cument often had to be retyped. The second draft then 
required cbmplete proofreading. If there were new errors, which 
often happened, the process had to be repeated. A final draft 
then had to be typed and proofread. 

The process was extremely time consuming, and spending stations 
often did not receive their yearly allocations until eight weeks 
or more into the fiscal year. The time lag created several 
problems. Until they received their allocations, spending 
stations spent funds without knowing how much their yearly 
budgets would be. Because they invariably had requested far more 
than they would receive, they often allocated monies 
inappropriately, and spent at a far greater rate than their 
actual allocations could sustain. 
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The old system also put great pressure on headquarters clerical 
staff who were responsibl~ for preparing the AIEs. · Their other 
work suffered as the clerks tried to get the AIEs completed and 
into the field as quickly as possible. There was considerable 
strain during this period, and the neglected work created 
continuing pressure even after the AIEs were dispatched. 

Given the tripling of AIEs sent from headquarters, the old system 
is likely to have taken 5 to 6 months to dispatch all AIEs to the 
field. All of the difficulties associated with AIE distribution 
would have been intensified even further. Without the 
microcomputer, it would, in fact, have been virtually impossible 
for the ministry to complete the allocations to all districts 
within a reasonable length of time. 

Using a microcomputer, ministry clerks enter the data and it is 
automatically calculated. After proofreading, typing errors are 
easily corrected without affecting the rest of the document. 
Only the newly &ntered figures must then be proofread. After 
finance officers h~ve reviewed and modified the figures, 
adjustments can be entered quickly, and calculations carried out 
automatically. The final proofreading of the changes is quickly 
completed. The microcomputer is then used to cut stencils 
directly from what had been the working documents, quickly 
producing the fin3l, legal AIEs. 

Draft budget allocations are then submitted to the Treasury. 
Revisions resulting from discussions with the Treasury Budget 
Supply Officer are incorporated into the allocations, which are 
circulated once again before being finalized. 

Although three times as many AIEs must be allocated as when 
allocations had been made to the provincial level, the proceDs 
usin~ the microcomputer is completed f&r more quickly than in 
previous years. Ministry headquarters diEtributes spending 
allocations to all districts and other spending stations within 
two weeks of the beginning of the fiscal year. Because the 
process required far less time, clerical staff are under less 
pressure. They can prepare the AIEs within a reasonable period, 
and prevent other work from becoming seriously backlogged. Thus, 
the numbex of clerks has not been reduced; rather, their work is 
spread more evenly over time. 

Training in the Use of Microcomputers to Prepare AIEs 

Training in the use of the microcowputers to prepare AIEs has 
been relatively simple. The TAP microcomputer advisor prepared 
menu-driven programs that can easily be followed to produce the 
required documents. The clerks who had been responsible for 
preparing the AIEs previously were quickly trained to prepare 
them using the microcomputers. Because the documents for 
preparing AIEs are produced with the same formats each year, 
that system has not required training in dBase II programming. 
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~:ord-processing Applicati.QD§. 

Th~ microcomputer has been used fairly heavily for word 
processing of various kinds of documents that require several 
dtafts. These include reports by advisors, budget documents, and 
financial reports requested by the Ministry of Finance and 
Planning. Two of the microcomputers brought in between 1983 and 
1984, are used specifically for wordprocessing. TAP advisors 
briefly introduced the principles of word processing to the 
secretaries with whom they worked. The secretaries responded 
enthusiastically to learning word processing, despite the fact 
that the package used, WordStar, is one of the most complicated 
and difficult to master. They trained themselves, using the 
manual. Other secretaries, not associated witb the TAP project 
began to show interest. Several have spent their spare time 
learning to use word processing with the help of secretaries who 
are already skilled. 

Developing understanding among the finance officers of the 
appropriate use of word processing has taken some time. The 
experience of one advisor is illustrative. A lengthy document 
requiring several revisions was put on the microcomputer by the 
advisor's secretary. As finance officers made revisions, the 
changes were quickly entered and the document re-printed and 
again circulated. When the document was in the final stage of 
revision, the advisor had to leave the country for several weeks. 
He explained that the revisions should be penciled in, and his 
secretary would quickly make the changes and produce the final 
document. When he returned, he found that the entire document 
had been retyped on a typewriter. The finance officers explained 
that there were many changes and retyping had therefore been 
necessary. As a result, the advisor and several finance officers 
had to spend a considerable amount of time proofreading the 
entire document. 

As finance officers have become more familiar with word 
processing, their use of it has increased greatly. Word 
processing decreases the time required for proofreading so 
substantially that the officers have begun to insist that it be 
used for· .... all lengthy documents, particularly those with many 
figures. • Some advisors observe with concern the growing 
enthusiasm among finance officers for having documents prepared 
with word processing rather than typewriters. They worry that 
word processing may squeeze out other types of applications that 
are more crucial to improved financial management. 

During 1984, microcomputers were introduced into two additional 
areas within the finance division. One important application was 
in the newly developed projects management system. It was not 
the first attampt by foreign advisors to halp the ministry 
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establish a viable projects management system. Efforts by other 
advisory teams to deveiop comprehensive project management 
systems had failed for a .mber of reasons. Most importantly, 
they had insisted on comk ~ehensive monitoring and evaluation, 
attempting to monitor inputs and activities as well as outputs 
ana results. The data were bad, the sampling rigor required for 
such a massive data base could not be sustained, and the 
necessary information processing capabilities were not available. 
Thesa were programs devised by technical information systems 
people, managed by and for technical people, and remote from t~e 
actual decision-making system. Ministry finance officers were 
never really committed to the system, which was not 
systematically tied to the budgeting process, and there was 
little incentive for field officers to comply with the extensive 
data requirements, multiple forms and complex instructions. 

Under the pressure of the financial crisis, however, the ministry 
was ready to try a new projects management system. The 
perception on the part of senioc ministry officials was that 
development funds were scarcer than befor.eo There was a feeling 
that if the ministry could better assess their projects, they 
could make a stronger case to the Treaeury and get "thei~ fair 
share" of project funds. Thus, the ministry leadership was highly 
motivated to support a new projects management systemo 

Adding to that pressure, the President and the Cabinet had begun 
asking for monthly briefings on the status of all projects. 
Furthermore, the government's new "district focus~ initiative 
directed ministries to begin to shift operational responsibility 
for rural development projects from the provincial-level 
government to the districts. In response, the Permanent 
Secretary of MALD began to make the establishment of a projects 
management system a high privrity. 

It is important to emphasize that the projects management system 
had only recently been implemented at the time of field work for 
this study. · The extent to which the system has made a 
contribution is therefore unclear. Nonetheless, it is useful to 
describe the objectives of the system, which will rely on the 
microcomputer .. 

One of .. the most important of TAP's objectives is to have the 
projects management system provide information that will help 
make the Forward Budget process function as a period of policy 
and program review. They also expect the system to improve 
headquarters' ability to contrcl and monitor district activities. 
The reports are to do so by incorporating project expenditure 
information with physical progress reports on a quarterly basis. 

Another contribution TAP expects from the projects management 
system is support for more effective involvement by the districts 
in the budgeting process. The district focus policy directs 
headquarters to gather information about the districts and get 
input from the district officers about the projects needed in the 
districts. In order to fulfill the directive, head~uarters must 
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have a way of keeping track of the numerous projects for which 
they are ultimately responsible. The role of the microcomputers 
will be to put the project information into a useful format. The 
large quantity of infoKmation generated by the system was, in 
fact, of concern to Kenyan officers who worried about how they 
were going to handle that much information. A TAP advisor noted, 
~when we said, 'If you have officers who will train to use the 
microcomputers, you can access the information and use it' - that 
~llayed alot of concerna" 

The second new application of the microcomputers is for vehicle 
monitoringu Again this system has been too recently established 
to ascertain its effecto !t is interesting to note, however, 
that as finance officers have became more familiar with the 
microcomputers, they have become more receptive to its use in 
less pressing areas like vehicle monitoring. The microcomputer
based vehi~le monitoring project is not an "essentialn system. 
It is not part of an existing decision-making systemv nor has one 
developed around it. Yet it is increasingly receiving attention 
of senior officers, who are interested in receiving data and 
reports based on the system. 

To establish the vehicle monitoring system, the microcomputer 
advisor talked at length with the supervisor of the transport 
division about setting up the system. Based on those 
discussions, the microcomputer advisor used dBase IT to develop a 
series of interactivei menu-driven programs. The supervisor 
assigned two transport clerks to learn to use one of the 
microcomputers. As the clerks learned to use the programs, the 
microcomputer advisor elicited their comments and suggestions 
about improving the system. There were also ongoing discussions 
between the microcomputer advisor and the transport supervisor to 
make the reports more responsive to the supervisor's needs. 

The supervisor's reactions to the system have been generally 
positive. The system provides information useful to him, e.g., 
monthly lists of each vehicle, the number of kilometers it has 
been driven during the month, the amount of fuel it has consumed. 
The supervisor is somewhat concerned, however, about the extent 
to which the clerks are actually working when they are working 
with the microcomputer. For their microcomputer work, the clerks 
go to a.separate room, on a different floor. There is no one to 
supervise them, to ensur.e that they are indeed working during the 
entire time they are with the microcomputers. The mjcrocomputer 
advisor neither monitors the clerks, nor has any basis for 
knowing how much work on the system can be done during a given 
period~ 

As a result, the supervisor questions the clerks closely when 
they go to work with the microcomputers. He is particularly 
skeptical when they go together. Nevertheless, he permits them 
to go to work on the microcomputer whenever they say they must. 

His cooperation apparently is due to the value the microcomputer 
output holds for him. His support for the system has enouraged 
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the clerks who operate the machine to feel that they are 
performing a valuable task. They have been ·conscientious in 
querying the field when field information is unclear or does not 
make sense. By the time the system had been operating for 
several months, the supervisor himself had voiced interest in 
learning at least the principles of operating the machine to 
produce the vehicle monitoring reports. By late 1984, however, 
he had yet to begin such introduction to the machine. 

Those in ~.ALD who have learned to operate the microcomputers have 
been unanimously positive in their assessment of its impact on 
the quality of their jobs. Secretaries report that it makes 
their work less tedious. Transport officers and clerks feel that 
their work has become more interesting. 

For certain individuals, the change in roles has bedn 
significant. The skilled dBase II clerk-programmer, for example, 
had been a minor clerk. She now interacts with relatively senior 
officers, and has considerably more job status. Although she 
works harder, she enjoys the work more, finding it more 
interesting. Similarly, the clerk who is now learning to program 
in dBase IJ. has improved his job status and says his job is more 
interesting. A third clerk, who had entered expenditure returns 
by hand and now enters them into the microcomputers, comments 
that her job is now easier, and the pressure is reduced. She 
wants to learn more about operating the microcomputers, and says, 
"If they opened it up to everyone who wanted to learn, they'd 
have alot of people." 

The skilled programmer also commented on the change in her status 
as a woman worker. She says many men are competitive and now 
want to learn to use the microcomputers because they want to do 
better than she has. Also, she felt that because women usually 
do secretarial i,;ork, "they feel they can't do a professional job. 
But seeing me do it is encouraging to other women. They come and 
want to learn it. It's ~asier for them to come and learn from me 
because I'm more patient and t~~Y don't feel shy about coming to 
learn with me as they would wit:1 a man." 

For oth~i~clerks who enter data into the machines, their jobs 
have not changed greatly. They use a microcomputer rather than a 
calculator and pen and pencil. Some of those clerks, e.g., the 
transport clerks, have more work than before. They report that 
learning to use the microcomputers has made their jobs more 
interesting, and that they are glad to have the opportunity to 
learn to use the microcomputers. 

The positions that have been affected most by the microcomputers 
are the senior administrators, the Undersecretary, the Senior 
Assistant Secretary and the Assistant Secretaries. They report 
that the microcomputer output has helped them to do their jobs 
more effectively. The microcomputer provides information they 
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need for 
respond 
function 
reports. 

preparing reports for their superiors, enabling them to 
faster and with better reports. The word processing 
frees them from much of the proof-reading ·and editing of 

Issues of unemployment are unlikely to become relevant for the 
ministry since government policy is not to fire staff o It is not 
possible to predict whether use of the microcomputers will 
negatively a(fect the rate of growth of employment. It does 
appear, however, that the use of the microcomputers has generated 
more work in the ministry, suggesting that reduced rates of 
employment are unlikely, at least in the short term. An ongoing 
problem in the ministry has been worker productivity, not because 
people are working to the limits of the existing technology, but 
because the expected level of production is very low and people 
perform only to that level. Ideally, generating a more 
productive work style would be in order, taking the place of at 
least some of the microcomputers. Unfortunately, there does not 
seem to be a technology for inducing that kind of change in work 
style. In the words of one TAP advisor, n1 1 d much prefer to have 
a lot of secretaries typing efficiently and turning out the 
development plan. Word processing ion't something that seems so 
necessary we should have to do it here, just looking at the 
factor proportions. But it doesn't work that way." Adding 
secretarial staff would require more administrative staff with 
significantly greater management skills. There does not appear 
to be a feasible technology for quickly developing those 
management skills in the ministry. 
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CHAPTER III 

MICROCOMPUTER ADOPTION IN THE MINISTRY OF 
AGRICULTURE AND LIVESTOCK DEVELOPMENT, KENYA: 

THE PLANNING DIVISION 

OVERVIEW OF THE CHAPTER 

This chapter discusses microcomputer adoption in the planning 
division of the Ministry of. Agriculture and Livestock 
Development. The chapter begins with a description of the 
conditions that lead to the initial rejection of microcomputers, 
and their later acceptance in the planning division of the 
Ministry of Agricultute (MOA). At about the same time that 
microcomputers were adopted in the planning division, MOA was 
merged with the Ministry of Livestock Development (MLD) to form 
the Ministry.of Agriculture and Livestock Development (MALO). 

The chapter considers the types of microcomputer applications 
that developed in MALO. The first type of microcomputer 
application discussed is use for planning analysis. The chapter 
recounts the early resistence of the planning officers to using 
the machine for planning analysis, the development of 
wicrocomputer use for planning analysis, and the training that 
planning officers received to encourage their use of the 
microcomputer for analysisa 

The second and third types of use are file 
maintainance/information retrieval, and wordprocessing. For 
these applications, the chapter describes the conditions that 
encouraged or discouraged each use, and the response of planning 
officers to the availability of that type of application. 

The chapter .closes with a discussion of the planning officers' 
perception of the value of microcomputers !n the division. 

INTRODUCTION OF MICROCOMPUTERS INTO THE DEVELOPMENT PLANNING 
DIVISION 

.... 
In 1981, 'when MOA was coming under tremendous pressure to 
improve its finance and budget processes, the Development 
Planning Division (DPD) of the ministry was 4xperiencing little 
of that pressure. While the DPD was also affected by shrinking 
budgets, planning officers were less directly involved in the 
processes by which budgets were allocated. For the most part, 
the planning division had little influence on the policies of the 
ministry. Planning officers operated primarily as administrators 
- maintaining fi>~s, writing memos, and attending meetings 
rather than as planners. 

There has been little change in the general conditions and 
organizational structure of DPD since 1981, although the division 
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expanded when MOA merged with MLD to become MALD in 1983. The 
planning division is composed of three sections: projects 
evaluation and planning, commodity policy, ·and strategy 
planning.(].) The projects section monitors ministry projects. 
Since MALD essentially considers itself an agency that implements 
projects, this section could potentially have a valuable 
function. Nevertheless, the projects section provides little 
input to the process of allocating funds among projectso Prcject 
monitoring by planning officers is not systematic, but is based 
on intuitive and rule of thumb measures. There is virtually no 
attempt to make comparative assessments of projects. 

The commodity policy section is more central to ministry 
operations, and receives continual requests for information. To 
many in the ministry, "planning" means the ~rojection of factors 
related to commodity production and demand. Much of the 
information that is requested of the commodity policy section 
requires formal, although not necessarily elaborate, analysis. 
Unfortunately, the planning officers in th~s section are forced 
to respond to the requests from top echelons very rapidly·, and 
most do not have the skills required for the kind of quantitative 
analysis required. 

The third section, strategy, has little effect on the ministry at 
all. In part that situation is due to the minimal influence 
which MALO has on strategic agricultural policy decisions that 
might logically fall within the realm of the strategy section. 
In part, it is dua to the limited analytic skills of officers in 
this section. Not only do the officers have difficulty 
conducting formal analysis, but they are not trained in methods 
for presenting findings in ways that are useful to senior 
decision-makers. 

These were the conditions in DPD when a microcomputer was 
introduced to MOA in 1981. The first microcomputer 
demonstrations in MOA were presented to DPD. The TAP advisors 
and the consultants who introduced and demonstrated the 
microcomputer assumed that the machine would be best used in the 
planning division. There, they thought, the microcomputer could 
assist planning officers in developing econometric models, 
monitoring food production and distribution, and other projection 
and modeling efforts • 

.,, 

The response from the planning division was overwhelmingly 
unenthusiastic, however. While some advisors working in DPD were 
interested in using the computer, others felt that it was not 
appropriate for the kinds of work the Kenyan planning officers 
were doing. The Kenyan planning officers themselves were 
disinterested. Because it quickly became apparent that the 
microcomputer was appropriate for work in the finance division 
of the ministry, and there was so much to do in that division, 
TAP decided to introduce the microcomputer into finance rather 
than into DPD. 
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During the first year that microcomputers were in the finance 
division, some advisors and Kenyan officers from the planning 
division slowly and intermittently began using them. Interest 
began to spread in the planning division as the first year of 
microcomputer use in the finance division showed growing 
success. The TAP advisors, and some DPD officers working with the 
advisors, conducted project analysis on the machine. Some 
advisors used it for market studies, then met regularly with 
ministry officials to review the resultso 

The head of the TAP team resisted bringing microcomputers into 
the planning division, however, until he was sure that there was 
some perceived need within DPD, and that at least some planning 
officers were sure to use them. He decided that rather than 
introduce microcomputers as a means for generating analysis, he 
would wait until there were planners who had the skills and the 
desire to use the machines, and there were some appropriate 
analytic tasks to be done. 

Eventually, some TAP advisors began pressing for the introduction 
of microcomputers in DPD. When some Kenyan officers also. began 
lobbying for microcomputers, the head of TAP arranged for the 
introduction of microcomputers into the division. In late summer 
1983, DPD received two microcomputers. As one advisor concluded, 
"It was best~ even for the planning division, that the 
microcomputer was first placed in finance. The model of use in 
finance has created much more interest and enthusiasm in 
planning." 

USE OF MICROCOMPUTERS IN THE PLANNING DIVISION 

~ Q.f Micro£QIDpYt...e..r...§. fQ..r. Analysis 

Microcomputer~ were not introduced into DPD to improve any 
particular system in the division. Rather, they were adopted to 
encourage a few planning officers who wanted to do quantitative 
analysis to interact with the machines. During the previous two 
years, TAP had made a concerted effort to recruit young planning 
officers who had achieved a high rank in their university class. 
A few .o{. those ycung officers had used microcomputers, if 
briefly, •at the university. They had been exposed to 
quantitative analysis, and wanted to apply those skills in their 
work. In a sense, use of the microcomputer by those officers has 
served as a pilot proj~ct that other planning officers could 
observe. 

At the time of the field work for this study, about a year after 
microcomputers had been placed in DPD, only a few planning 
officers were using the microcomputers regularly to do analysis. 
They used several statistical packages or spreadsheets, including 
VisiPlot, MicroStat, and Optimizer. With those tools, they 
tested models of crop prodDction, demand trends, population 
trends, and other topics, as directed by a TAP advisor or, 
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occasionally, in response to a request for information by a 
senior planning officer. 

All of the planning officers using the microcomputers for 
analysis were hired as part of TAP's drive to recruit highly 
skilled university graduates1 all had been introduced to a 
microcomputer to some extent in the university. Presence of 
microcomputers in DPD has not, however, inspired any incumbant 
officers who did not already lcnow how to use microcomputers to 
learn to operate them. 

Nor are there any incentives in the formal system to encourage 
the planning officers to learn to use the microcomputers, or to 
do quantitative analysis generally. Promotion prospects for 
economists in MALO are very poor, regardless of the quality of 
their work. Promotions tend to be a reward for having a "good" 
relationship with the "right 111 person. Middle and upper levels of 
the planning division show little interest in receiving the kinds 
of analysis for which microcomputers are appropriate. According 
to one advisor, "Th~re is alot of resistence to using that kind 
of management information, whether it is from a microcomputer or 
not."' 

To the extent that such analysis is called for, the senior 
officers tend to turn to foreign advisors rather than their own 
staff. In part, their reliance on advisors is due to the severe 
time constraints under which senior officers often operate. They 
need results quickly and the advisors are able to respond more 
rapidly than the Kenyan officers. There is also a tendency for 
senior officers to perceive their own officers as unable to 
conduct the analysis they need, despite an advisor's urging that 
a planning officer can carry out the work. 

Aggravating those conditions is the perception on the part of 
many planning officers that the senior officers send strong 
negative signals about using microcomputers for analysis. Said 
one junior officers, "I know the benefits of using the 
microcomputer, but the senior people feel it's a waste of time. 
You can do it all and no one reads it." Another commented that 
"no one cares" what he does. "They want to leave things as they 
are." 

.. 
Some planntng officers even suspect that if they use quantitative 
analysis senior officers may perceive them to be "showing off." 
Use of microcomputers might then lower their chances of 
promotion. Many junior planning officers also say that when they 
are asked to prepare reports for the senior levels, they are 
given so little time to respond that it is impossible to carry 
out analysis. 

In addition, the planning officers feel that their work has 
little importance for or impact on policy-making. There is 
little communication between planning officers and the policy
making administration division. As a result, whatever project 
assessment planners do is framed as though there were no 
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financial constraints. The planning officers evaluate individual 
projects without concerning themselves with the need to weigh 
priorities and allocate limited resources among ·alternatives. 
For their part, the administrative staff who make policr 
decisions generally ignore any input from the planners. Only 
occasionally are planners asked to provide information in 
response to specific enquiries from the top administrative cadre. 

The planning officers who do use the microcomputer for analysis 
are responding almost entirely to incentives provided by TAP 
advisors. The advisors work directly with planning officers to 
encourage analytic work and to help the officers develop their 
skills. Although the positive response has come lacgely from 
junior officers, a small number of more senior members of DPD 
have also become interested. The deputy head of the planning 
division, for example, receives reports produced on the computer 
and understands their use; he has agreed to attend an intensive 
course on microcomputer use in the United States in the future. 

TAP also sends promising junior economists to the United States 
for Masters Degree studies. Planning officers' interest in such 
programs motivates them to develop their analytic skills •. Those 
who have recently returned with advanced degrees are stimulating 
others to develop analytic skills. 

In addition, TAP uses various intangible incentives to encourage 
planning officers to develop their analytic skills. In 
cooperation with a few middle level officers, for example, TAP 
advisors have arranged regular seminars at which planning 
officers can present their work to other officers and the 
advisors. 

The microcomputers' intrinsic characteristics themselves 
facilitate TAP's efforts to encourage planning officers to 
develop analytic skills. Microcomputers are, as one young 
planning officer said, ftmore fun and easier to use" than a 
calculator. According to TAP advisors, the microcomputer helps 
the planning officers to overcome their biases away from 
quantitative work, and their lack of background in quantitative 
analysis. For mnny of those officers, the microcomputer "gets 
them over the hurdle." Thus, while microcomputers may not be 
essentia~ .. - much of the quantitative work could be done with a 
programmable calculator - it reduces the drudgery, encouraging a 
form of analysis that might not otherwise be done. It appears to 
have helped to establish among younger officers an expectation 
that they will use the microcomputer for their work, and given 
them the confiden~e that they can do so effectively. 

Those incentives, and the influence of the earl7 users, have 
begun to spread interest in learning to use the microcomputers 
among other. junior planning officers. In some cases, middle 
level and senior officers who have analytic skills have also 
begun directing the officers below them t~ carry out statistical 
operations using the microcomputer. In one part of the planning 
division, a junior planning officer is "in charge" of 
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microcomputer functionso Other officers give him their models 
and he uses the computer to perform the statistical 
manipulations. Slowly, however, the other officers in that 
section, particularly the junior officers, are beginning to learn 
to use the microcomputers themselves. 

Training for the Use of Microcomputers in Analysis 

The early users of the microcomputers for analysis had received 
training in quantitative analysis and had been introduced to 
microcomputers in the university. They learned to use the 
packaged computer programs available in DPD relatively easily. 
They work with TAP advisors to develop the substantive analysis, 
to design the research model, and analyze the results. They 
learned to use the microcomputers largely through self-teaching. 
They referred to the manuals, and turned to TAP advisors when 
they could not resolve a problem alone. 

The planning officers who have learned to operate the 
microcomputers have begun teaching some of the other junior 
officers to use microcomputers for analysis. They do .so by 
taking the role of the advisors vis-a-vis their fellow officers, 
helping them design the research model, demonstrating how to 
enter the data, and assisting in analyzing the results. 

'.rh.e. Projects Registry 

By late 1984, DPD was also using word processing to produce the 
projects registry. Although that application was begun after 
initial use for analysis, it was adopted much more quickly and 
widely among planning officers. 

The projects registry had already existed when the microcomputer 
was introduc~d. It was extremely difficult to keep up to date, 
however, and the records were poorly maintained. Data was 
recorded by hand, and was then typed by secretaries. There was 
no system to check on the accuracy of field data. Typing of the 
registry records took a great deal of time. Proofreading was a 
time consuming, burdensome task for planning officers, and was 
therefo~e. done fleetingly, if at all. The registry was replete 
with errors. 

In 1983, however, there began to be increasing pressure for DPO 
to improve its projects registry. The Treasury and the Cabinet 
began requesting monthly project status reports from senior MALO 
officers~ The Minister and the Permanent Secretary (PS} of MALO 
then sought good information on the projects from the planning 
division. When that information was limited and slow in corning, 
the PS began to support an improved projects management system, 
one component of which is the projects registry. 

To enable the planning division to respond to requests from 
senior ministry officers, and to improve the knowledge base about 
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ministry projects, TAP encouraged the use of word processing to 
prepare th~ projects registry. TAP advisors showed their 
secretaries the principles of word processing. Th~ secretaries, 
who quickly became adept at word processing, then used it to 
produce the projects registry. 

The projects registry now consists of approximately 180 pages of 
information on the status of projects that receive foreign aid 
support or have budgets greater than K 100,000 per year. The 
registry records the objectives, implementation progress, and 
financial data for each of 94 for~ign-aided projects. It is 
being expanded to include all development projects. With word 
processing, the projects registry is revised every month, a task 
that would be impossible for secretaries using typewriters. The 
registry report goes to the Office of the President, the Minister 
of MALO, the Permanent Secretary, the Undersecretary, the Deputy 
Secretary, the Senior Assistant Secretary for finance, and the 
Assistant Secretaries. Some planning officers use the registry 
to maintain their files and prepare project reports. 

Unlike use of microcomputers for analysis, use of word processing 
to produce the projects registry responds directly to perceived 
needs of senior a,1d middle officers. The registry has, more than 
other activities, involved Kenyan planning officers in key 
activities. 

Cabinet M.eID..Q~ 

One of the most important word processing applications used in 
the planning division is for Cabinet memos, which go through a 
number of iterations, and must be prepared within a short time. 
When the memos, requested by a Cabinet member, require a very 
fast turn-around, the advisors generally writP, them. The memos 
are then circulated amcng top MALO officers and revised one or 
more times before the final copy is prepared on a microcomputer. 
Often, however, it is possible to predict the kind of request the 
Cabinet is likely to 1nake, and for those papers many more junior 
economists are involved. Increasingly during the past year, 
Cabinet memos have included componants of analysis, prepared by 
planning officerD using VisiCalc or statistical packages on a 
microcomputer. Since those documents go to the Cabinet, some 
interest ifi the microcomputer has developed at that level. 

The planning officers who have used microcomputers for &nalysis 
find that the microcomputers enable them to do work in which they 
are interested and which raises their self-esteem. Most of the 
planning officers, ho~evcr, have used microcomputers only to work 
with the projects registry. Use of the machines has made it 
easier for them to obtain information they need to respond to 
requests from their superior officers. For most, the 
microcomputers have provided benefits only by helping them to 
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more easily and quickly perform tasks which they were already 
carrying out. · 

Thus, the microcomputers have had only a limited effect on the 
quality of worklife of most planning officers. With the 
exception of the few junior officers recruited by TAP and using 
the microcomputer for analysis, few incumbant planning officers 
do quantitative analysis. To the extent that they do, they use a 
calculator and draw charts and graphs by hand. Many of those 
officers say that they want to use the analytic skills they 
developed in colleg~, and are discouraged about being able to do 
so in the ministry. The presence of the microcomputers has not, 
however, encouraged them to do that kind of analysis. 

51 



CHAPTER IV 

MICROCOMPUTER ADOPTION IN 
THE MINISTRY OF FINANCE ANO PLANNING, KENYA 

OVERVIEW OF THE CHAPTER 

Microcomputers had been used in the Ministry of Finance and 
Planning (MFP} for about a year and a half at the time of field 
work for this study. This chapter discusses the introduction, 
current and planned uses, and perceived impacts of microcomputers 
in MFP. The chapter begins by recounting the process of 
introducing the machines into the ministry, their initial 
application, and the controversy that accompanied the early phase 
of their adoption. 

The chapter then describes the ways in which microcomputers have 
been used during the first year and a half they were in MF~. It 
presents each type of application separately, discussing the 
development of the application, its implementation, and the 
response by ministry officers. The chapter then examines plans 
for expansion of the microcomputer system, with a description of 
new applications and the expectations of the ministry officers. 
It then turns to a discussion of the training program in the 
ministry. The final section looks at perceived and anticipated 
impacts of the microcomputers on ministry processes, and on 
employment and job quality. 

INTRODUCTION OF MICROCOMPUTERS AND TRIAL USE 

The fiscal pressure under which the Kenya government was 
operating in the early 1989s was felt particularly keenly at the 
Ministry of ·Finance and Planning (MFP) o There was growing 
frustration within MFP about the limitations of the budgeting 
process. Declining revenues and pressure from the Inte~national 
Monetary Fund demanded more effective and cetailed monitoring of 
financial and monetary aggregates. International and bilateral 
aid bodies called for better monitoring of and more reliable 
financial .. : support for foreign-aided projects. With tightening 
financial ·constraints, it became increasingiy import~nt that 
allocation of development funds reflect the prioritized needs of 
the country. The Office of the President mada it clear to MFP 
that there needed to be better monitoring and evaluation of 
development projects.(!) 

In addition, the government's "district focus" policy called for 
devolution of authority for nevelopment projects to the district 
level. Implementation of district focus required disaggregation 
of financial and project informatiou to the district level. MFP 
simply did not have the necessary information processing 
capability to do so. In order to improve the budget information 
system and project monitoring, particularly if they were to be 
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disaggregated to the district level, some way of 
information processing more rapid and efficient had 
dev~loped. In addition, MFP was going to have to 
district plans for 40 districts within a very short time. 

making 
to be 

produce 

Among those most concerned about the limited extent to which the 
ministry could implement district focus policy were advisors in 
the Rural Planning Project (RPP) in MFP.(2) RPP was funded by 
the United States Agency for International Development (USAID) to 
provide technical assistance to improve the ministry's planning 
capacity.(3) The RPP advisors were charged with helping to 
strengthen staff skills and institutions for rural development 
planning and implementation. An i~portant part of that 
responsibility included providing assistance in advancing 
decentralization of the planning and financial control of rural 
development projects. It was clear to the RPP advisors that 
progress in implementing the district focus policy would require 
significant improvement in the ministry's information processing 
system. 

In early spring 1983, a RPP advisor examined the potential use of 
microcomputers to help ameliorate the problems in the infoimation 
processing ijystem. As a result of his findings, RPP proposed 
that the ministry accept a small number of microcomputers.. The 
Permanent Secretary agreedo In spring 1983, five microcomputers, 
one Apple and four Osbornes, were introduced into MFP. 

The first applications of the microcomputers were not those 
originally anticipated. The Ministry of Finance and Planning 
consists of two branches, the Directorate of Finance, and the 
Directorate of Planning. The microcomputers were originally 
introduced with the intention of using their financial 
applications in the Directorate of Finance. By summer of 1983, 
however, the most pressing priority in the ministry was 
production of the district plans, a responsibility of the 
Directorate o~ Planning. A previous effort to develop district 
plans, in 1977, had taken two years to actually produce the 
planso This time, the Office of the President had requested the 
plans within a few months. 

RPP advisors decided that the bulk of the district plans should 
be produc~d using private word processing companies in Nairobi, 
and they ~identified a half dozen firms. A~ a backup, they 
trained appro!~imately a dozen secretaries to use word processing 
on the microcomputers in the ministry. Opinion about the 
appropriateness of using microcomputers was not unanimous, 
however. During a presentation about the microcomputers, 
officers· from the government computer center argued that the 
microcomputers ~ere not necessary, given the availability of the 
mainframe computer and its future capacity for word processing. 
The discussion ended, and microcomputer use for the district 
plans was launched, only after the head of the sec~ion in charge 
of producing the plans said, in essence, RLook, I don't really 
understand microcomputers, but I'm convinced they are the way the 
future's going, and it's silly to argue about it. Let's just get 
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on with it." 

During subsequent months, working with District Development 
Officers to prepare district plans, and managing the production 
of the plans absorbed much of several RPP advisors' time. 
Because the planning officers at headquarters did not understand 
word processing, they participated little in the production 
process. As the pace accelerated, the private companies could 
not keep up with the raft of changes in the documents. In the 
end, the ministry secretaries produced 14 of 40 plans in their 
entirety and 29 of 40 annexes, which contained all the 
quantitative material. 

For several months after the plans were submitted to the Off ice 
of the Presidentp RPP advisors and a small number of MFP staff 
used the microcomputers to make revisions to the plans. The 
final drafts were highly polished products of the microcomputersQ 
During that time the RPP advisors also used the microcomputers to 
conduct analysis in the course of their work at the ministry. 
One clerk was trai~ed to program in d~ase II, and worked with RPP 
advisors. Secretaries working with RPP used the microcomputers 
for word processing. 

There continued to be strong forces discouraging adoption of 
microcomputers, however. The President had indicated publically 
that word processors - and even electric typewriters - were not 
an appropriate technology for the country. There was general 
underlying skepticism within the ministry about the value and 
ultimate benefit of introducing microcomputers into the 
government. 

The question of microcomputer adoption became a real issue in May 
1984, when the ministry was offered 10 free Kpro microcomputers. 
The President's negative public statements about microcomputers 
had come only a few months before. Furthermore, the head of the 
government computer center was not supportive. There was, 
therefore, considerable discussion about whether the ministry 
shou!d accept the Kpros. The Financial Secretary, under whose 
jurisdication the government computer center falls, was left to 
make the final decision. 

Given . the arguments against n:icrocomputers, citing labor 
displacing' effects and difficulties in servicing the machines, 
the Financial Secretary requested documentation of the ways in 
which the microcomputers had been used up until that time. The 
documentation that RPP advisors presented to him gave th~ Kpro 
proposal viability. The fact that RPP had been working in the 
ministry for more than five years, and had established strong 
positive relationships with senior Kenyan officers, also helped 
to support the proposal. The Financial Secretary agreed, since 
the machines were free, to accept them into the ministry. 

The Financial Secretary's acceptance of the free machines is the 
extent to which a senior officer has visibly supported adoption 
of the microcomputers in MFP, at least until very recently. 
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There continues to be skepticism among some senior officers in 
MFP about the effectiveness and appropriateness for Kenya of the 
"high Western technology" embodied in microcomputers. 
Nonetheless, the importance of the Financial Secretar.y's decision 
should not be underestimated. That assent to the introduction of 
microcomputers i~ MFP was key to legitimizing microcomputers in 
the government at large. In a sense it was a formal decision to 
reverse earlier negative informal decisions about microcomputer 
adoption. 

In the summer of 1984, there were increasingly positive public 
statements about microcomputers by government leaders, including 
the Vice President, and by newspaper editorials. Yet senior 
officers in MFP did not offer any explicit advocacy for 
microcomputer adoption. What they did offer was lack of 
restriction on adoption and the tacit approval that comes from 
using the microcomputer products. 

USE OF MICROCOMPUTERS IN MFP 

For the first year of microcomputer use, there was no attempt to 
identify a system that wo~ld be improved or established with the 
use of the microcomputers. Ratherv the RPP advisors have been 
using the microcomputers to respond to individual, ad hoc 
requests from senior officers. A RPP advisor may, for example, 
talk with the Financial Secretary about pressing problems in 
obtaining information. The advisor would then quickly arrange 
for the prod~ction of the reports needed. 

As the Financial Secretary has become familiar with the 
capabilities of the microcomputer, he increasingly requests 
reports for himeelf and his staff. To a much lesser extent, 
Budget Supply Officers also request reports of the advisors, or 
work with the clerk who can program in dBase II to prepare a 
report they need. Thus, the RPP advisors and the small 
microcomputer staff have been, in the words of one advisor, "in a 
responsive mode all the time. We don't go out looking for new 
things to do. We have more requests for help on various 
applications than we can fullfil.~ 

Response. to requests from the Food Distribution Task Force 
illustrates one of the most important kinds of tasks for which 
the microcomputer is used. RPP advisors and a small number of 
ministry staff use the microcomputers to develop systems to 
improve the efficiency of distributing food imports for the 
famine relief program. The effort comes directly out of the 
office of the Director of Planning, who has a Ph.D. in economics 
and is familiar with computer-based analysis. The microcomputer 
applications combine projections and monitoring to determine food 
needs, assess the pattern and process of distribution, and avoid 
bottlenecks. The RPP advisors use the machine themselves, or 
direct the programmer or the clerk-programmer to carry out 
certain tasks. The Kenyan officers use the microcomputer only by 
explaining the substance of what they want done to the programmer 
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or clerk-programmer. 
microcomputer work. 

The latter then do the 

ll.S..e: Qf MiQrocomputers in audget EL~paration 

all the 

The microcomputers are, of course, still quite new in the 
ministry, so that many applications are only beginning to be 
developed. The first application of microcomputers to an 
regularized system will be in the Finance Directorate, as the 
machines go on trial at the end of 1984, as a tool to produce the 
budget. RPP is seeking to build credibility for the 
microcomputers by producing the budget with the microcomputer 
exactly has it has always been produced using the manual system, 
only adding a few useful items of information. In order to 
develop software that will produce the budget to look exactly 
like the one that is typed eac~ year, the advisors have had to 
commit a considerable amount of their own time, as well as using 
the services of an outside consultant. 

The advisors' primary concern with using the microcomputer for 
budget production reL1tes to harduare. They worry that they will 
not be able to quickly resolve any serious hardware problem that 
might occur during the budget production processo They would 
have to wait two to four months to receive a new microcomputer 
after ordering it. The microcomputer outlets in Nairobi do not 
have a large inventory of spare machines. Nor will there be 
extra machines available for spare parts should there be a 
hardware problem. The RPP advisors feel that interruption of the 
budget production ~ystem due to the inability to repair a broken 
machine would seriously impair the credibility of the entire 
microcomputer system. 

In the Planning Directorate, the use of microcomputers for 
record-keeping and monitoring activities has generated much more 
interest among the planners than microcomputer use for analysis. 
Even for the former activity, however, the planners• response to 
the microcomputers has been mixed. Some are enthusiastic about 
using microcomputers to keep records on projectso One planning 
officer refuarkP.d, "It simplifies the job. Before, I had to write 
out the information and get it typed and file it.n Using the 
microcomputer, "is more flexible. It's easy to update the 
informationQ" Others believe that project information is 
adequately managed using a simple card system. Furthermore, they 
argue, some advisors like the microcomputer, while others do not. 
If RPP advisors leave and other. advisors come in, they say, the 
latter may want information kept differently, and discourage use 
of the microcomputers. 

Under the direction of the advisors, the planning officers are 
developing various data bases, including a projects registry. 
The planning officers in the projects management section of the 
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Planning Directorate are organizing, consolidating, and 
correcting the large, inconsistent records on foreign donor 
projects that now exist in written files. Once that data base is 
completed, those planning officers are to learn to enter the data 
into the microcomputers. The automated projects management system 
is intended to provide information that will enable planning 
officers to monitor the financial status of projects more easily. 

Another data base, containing information about small rural 
development projects, is also ~eing organized and will be entered 
into a menu-driven system to improve monitoring. Eventually, 
there is also expected to be an inventory of infrastructure data 
base which the advisors expect will be useful in planning 
efforts. 

While there as been some positive response to these file 
management applications of the microcomputers, there has been 
very little interest among the planning officers in using the 
microcomputers for analysis. Aside from the work of the advisors 
at the request of senior officers, and the work of a few senior 
planners who direct the programmers and use the microcomputer 
output, there is little use of the microcomputers for analysis in 
planning. In fact, the planning officers who are not involved in 
developing one of the data bases mentioned above are quite 
skeptical about the value the microcomputers might have for their 
work. 

There are several fundamental causes of disinterest and 
uninvolvement among planning officers in MFP. Although there are 
some notable exceptions, the planning officers currently do not 
carry out a planning functions. They act primarily as 
administrators rather than planners. Their planning skills are 
limited, due in part to their training and in part to their 
experience in the ministry. There is little incentive for them 
to improve their work. They are generally poorly motivated, as a 
result of lQw salaries, low status, and slim prospects for 
promotion. Promotions that do come take the form of compensation 
for meeting particular needs of their superiors, or are the 
product of relationships with district politicians. 

The planning officers in MFP also perceive senior officers in the 
ministry.~.~o be largely uninterested in both analysis and the 
microcompueers. As one planning officer 'remarked, •senior 
officers don't take analysis seriously. If we do it, we don't 
get any feedback or encouragement, so we lose interest.~ Another 
explained that he and other planning officers just "use rule of 
thumb" to assess projects because their senior officers will 
either ignore analysis, or may even respond to it negatively. In 
addition, several planning officers mentioned that limited and 
largely inaccurate data make the microcomputers an inappropriate 
tool for analysis or project evaluation. The few planners who do 
conduct statistical analysis use the Central Bureau of Statistics 
services to do the actual statistical manipulations. 

Many planning officers also perceive the major impetus for the 
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microcomputers to come from the advisors rather than senior 
levels of the ministry. As one planning officer commented, "The 
upper levels have left it to an advisor. Only th~ advisors are 
pushing it, and cautiously. 8 

Future Expansion Qf Microcomputer ll.:2§ in MF~ 

A major expansion in the use of microcomputers in MFP will come 
with the implementation of a USAID-funded project that was 
approved in late 1984. The project will introduce 16 IBM 
Personal Computers into the ministry. The application of those 
microcomputers is intended to go beyond the establishment of 
accurate data bases, and preparation of ad hoc reports, to 
improve the data processing capability throughout the ministry. 
One aim is to computerize all of the major financial areas of the 
ministry. USAID and senior MFP officials hope that by making 
hard data on expenditures more accessible to decision-mal·~rs, the 
project will improve budget and expenditure monitoring. 

As part of the USAID agreement, the government computer center 
has agreed to establish a microcomputer section within the 
computer center. That section will be responsible for training 
microcomputer programmers. It will, according to the head. of the 
computer center, eventually constitute a cadre of government 
microcomputer advisors, who can provide training and programming 
services to any ministry that needs to develop a microcomputer 
capacity. The microcomputer section will also evaluate proposals 
from ministries that want to obtain microcomputers. 

The Financial Secretary has also asked the computer center to 
establish a team that will coordinate and assist government-wide 
adoption of microcomputers. In response, the computer center has 
asked for microcomputers to be placed in the center, and for 
advisors who can provide training and assistance. In view of 
these recent· developments, the Chief of the computer center 
anticipates that the importance of mainframe computers will 
gradually decrease and microcomputers increase in the government. 

Senior MFP officers, including those in the gove:nment computer 
center, also expect to use the microcomputers ~n MFP to gain 
experience: in the use and potential effects, of microcomputer 
adoption. 'That experience will provide a basi~ for developing 
overall recommendations for. the entire government. The attitudes 
of the senior officers in the computer center ~ppaar to have 
alter~d substantially during the first year dnd a half of 
microcomputer use in MFP. As was mentioned above, vfficers from 
the computer center voiced strong skeptiscm during the i.nitial 
meetings to discuss adoption of microcomputers in 1983. Two 
factors appear to have helped alter those negative opinions. 

First, MFP's experience, as well as that in MALO, is perceived by 
senior government levels to have been very positive. The 
Director of Planning and the Director of Finance, both powerful 
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figures, appear to feel that microcomputers have a valuable role 
in MFP. 

second, the general atmosphere surrounding the issue of 
microcomputers has changed. About two years ago, microcomputers 
carried the onus of being deemed by the President to be 
"inappropriate technology .. " During the past year, however, the 
highest levels of government, including the Vice President and 
other influential officials appear to have been convinced that 
microcomputers can be both appropriate and useful. Either the 
President has come to feel that microcomputers are acceptable, or 
he is waiting to make a final judgement. In any case, he has not 
made further negative references to microcomputers. He has in 
fact stated that microcomputer training in schools is worthwhile. 
In 1984, there were newspaper articles citing the contributions 
microcomputers can play in development of the country.(4) 

Thus, microcomputers do seem, in the words of one computer center 
officer, to be the wave of the future. Clearly, the computer 
center cannot afford to be left behind. The computer center has 
successfully pushed to gain control over computer equipment of 
all kinds, including microcomputers. They have won th~ r~ght to 
insist that any major microcomputer project in any ministry must 
be approved by tha computer center. 

Most of the training in MFP is provided by the Ugandan 
microcomputer programmer who was brought in by RPP as a 
consultant. He develops software and is available to answer 
questions from those learning to use the machines. He is also 
kept busy developing software in response to requests from RPP or 
senior ministry officers. 

The groups that have displayed the most interest in learning to 
operate the microcomputer have been secretaries and clerks. 
About a dozen secretaries have been trained in word processing. 
A few are also using manuals and interactive training packages to 
try to learn to program in dBase II. The person who has 
responded most enthusiastically thus far is a clerk who has 
little .evjdence of math skills or background. He learned to 
program in dBase II by working with the int'eractive training 
software and the manuals, turning to the programmer-trainer or a 
RPP advisor when he needed help. He has become the most advanced 
dBase II programmer on the ministry staff. 

It has been very difficult, however, to get finance or planning 
officers assigned to computer training. Although the philosophy 
of the RPP advisors in MFP is that it is best to train ntwo to 
three times as many people as you think you'll need," the only 
MFP staff person who has been trained in dBase II programming is 
the clerk. 

There have, however, been signs of change. In mid-1984, the 
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government computer center sent two programmer analysts to the 
budget section of MFP to work with the microcomputers. Using the 
manuals and interactive training packages, th12y · are teaching 
themselves dBase II and various ether software packages. They 
are alsc giving limited training in data entry to a middle level 
officer in the budget section. 

RPP has sent two statistical officers to the United States for 
Masters degrees in the quantitative aspects of regional 
development planning. Arrangements have been made for those 
officers to have access to microcomputers so that they will be 
familiar with them when they return to Kenya. 

For most planning and finance officers in MFP, however, there has 
been little involvement with the microcomputer~. The training 
effort for those officers has been passive rather than active1 
that is, the officers must take the initiative to go to the 
computer room. There, the programmer-traine1: is available to 
direct office~s to the correct disks and training manuals, and to 
answer questions. As of the time of this study, in the fall of 
1984, howevf:r, no finance o~ficer had chosen to be£iin training 
(other than the budget officer mentioned above). 

The planning officers of some planning sections were supposed to 
begin training by July 1984. A few have begun to learn word 
processing. Most, however, went to the computer room for one or 
two days, but stopped. Their stated reasons were several. One 
concerned training. The training approach first introduces a 
planning officer trainee to the microcomputer operating system 
language (usually CP/M) and its functions. Aftar one or two 
sessions, the trainee io usually given an interactive training 
disk for the database management package, dBase II. Planning 
officers who learn the basics of dBase II will then be introduced 
to the statistical packages. 

To the planning officers, however, the microcomputers seem 
exceedingly confusing, and there is no systematic training 
program that dispels the confusion. There is no overview of the 
ways in which the various software packages are related to 
planning officers' work. Nor is there any ovetview of the 
capabilities of each machine. The initia! CP/M training seems 
exotic -and unrelated to their work, discouraging many planning 
officers. ~ Often, when they go to the computer room the brand of 
microcomputer on which they had previously bf~er. working is in 
use. Since they do not want to begin learning another type, with 
another operating language and system, they leave. Adding to 
those problems is the necessity for planning officers to 
frequently interrupt training when they go out to the field to 
review projects. The lack of an organized tr~ining program makes 
it difficult for them to pick up where they l~ft off, and dispels 
any sense of progress. 

Although the trainer is in the computer room full time, and is 
available to answer questions, both he and the clerk-programmer 
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are kept busy developing software. The planning officers feel 
uncomfortable "interruptingn the trainer or cl~rk with repeated 
questions. The self-training manuals that the planning officers 
are to use provide exercises that are unrelated to the kinds of 
work the planning officers do. The trainer feels that it would 
be far better to provide exercises directly related to the 
officers' work, but has not had the time, and is unsure whether 
he has the authority, to develop such materials. 

Other less important circumstances add to the planning officers' 
discomfort. One is the necessity of working next to clerks and 
secretaries, who are often more adept with the machines than the 
planning officers. The planning officers' inability to type 
makes using the machines frustrating and .me-consuming. If the 
more important problems were resolved, and there were strong 
incentives to learn to use the machines, these minor 
disincentives might be easily overcome. As it is, they loom 
large for many planning officers. 

IMPACTS OF MICROCOMPUTER USE IN MFP 

At the time of the field work for this study, microcomputers had 
been used in MFP for only a year and a half f and their impacts 
were limited. Thus far, the benefits have related primarily to 
the ability of RPP advisors to respond to ad hoc requests for 
information by senior officers. Such uses have substantially 
improved the ability of the advisors to support the 
implementation of government policies. In some cases, the 
policies are critical. RPP advisors' design and utilization of a 
microcomputer system to facilitate distribution of food supplies 
to drought-striken areas is one example of such an application. 

One clear impact of the use of microcomputerb in MFP is a change 
in the attitudes of senior officers in MFP about the benefits of 
microcomputer .use. Senior officers in finance, planning, and the 
computer. center are not yet willing to commit themselves (they 
fthave not decided yet"). It seems clear, however, that, barring 
a catastrophe related to microcomputer use, there will be a place 
for microcomputers in the Kenyan government. That microcomputers 
can be used appropriately within the government has become an 
accepted. ,yiew, a significant change in th~ general atmosphere 
from that ef a year and a half ago. Senior decision-makers, even 
in the computer center where there are substantial investments in 
mainframe computers, believe that there are tasks for which the 
mictocomputer is most Guitable. 

By the end of 1984, however, the benefits of microcomputer use 
still took the form of objectives rather than achievements. 
Nonetheless, it is useful to present the kinds of impacts which 
RPP and MFP officers hope the microcomputer will have. The 
reader should keep in mind, hnwever, that th~ following are 
~D.t.i~ip_a.titd rather than actual impacts. 

One important contribution MFP senior finance officers expect 
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from the microcomputer is a reduction in the time needed to 
produce the budget. Currently( finance officers use hand 
calculators to add the many figures in the budget. ·Frequently, a 
second calculation to check accuracy differs from the first~ A 
great deal of time is consumed calculating and recalculating to 
obtain accurate figures. If the figures are changed, as they 
often are during the budget production process, the entire 
calculation process must begin again. Once the figures are 
calculated, they must be typed by secretaries using typewriters. 
The product must then be proofread by the finance officers. 
Usually the number of typing errors requires several pages of the 
documents to be retyped in their entirety, then completely re
proofread. Finance officers and secretaries often go through the 
typing-proofreading cycle several times. The document must then 
be typeset, requiring yet another cycle of proof-reading, 
corrections, and further proof-reading. The entire process is 
made ev~n more difficult because it occurs under severe time 
pressure. 

One senior t~nance officer gave a vivid description of the 
conditions that traditionally accompany preparation of the budget 
estimates. The ~stimates, he explained, have three parts. If 
one part is changed, the others must also be changed. "Sometimes 
people are working 12 bcurs a day to try and balance the figures. 
Typing also takes too long. The estimates are thick and the 
typists are continually making mistakes. People get mad at the 
secretaries, and go running around looking for a calculator. 
Then they get directions to cut the submissions, and they have to 
change everything." 

The finance and budget officers anticipate that use of the 
microcomputer will reduce the amount of time they must spend 
proofreading and correcting the document. Their discussions with 
RPP advisors, their limited observation of the microcomputer use 
in MFP, and what they have heard about MALO, have shaped their 
expectations.. RPP advisors have explained that the 
microcomputers c~n improve the situation by performing 
calculations automatically. The machines will also permit 
corrections to be made to the original documents, so that only 
the corrections will have to be proofread. The microcomputers 
can then be used to cut stencils, making it possible to skip the 
typesetting stage. 

* 

The top echelon within MFP, and RPP advisors hope that use of the 
microcomputers will enable finance officers to spend more time 
analyzing the submissions from the operating ministries and 
interacting with the ministries rather than, as in the past, 
arbitrarily cutting ministry budget submissions and giving the 
ministries only a brief opportunity to look over the result 
before the budget is printed. Without the use of the 
microcomputers, those problems were likely to intensify. The 
burden of information processing will increase rapidly as the 
ministry attempts to comply with the district policy focus by 
disaggregating the budget by district. 
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RPP advisors also anticipate that the new finance information 
system will enable them, and the finance officers, to obtain data 
in a form that can illuminate problem areas. It will, for 
example, be possible to aggregate and analyze expenditures such 
as petsonnel costs, that are now listed separately according to 
budget heads. The advisors' expectation is that by doing so, the 
microcomputer will make possible better control of spending 
levels. 

Finance officers and RPP advisors also intend for the new finance 
and budget systems to integrate records that are now scattered 
throughout the ministry. Maintaining central files of those 
records would be unwieldy using paper copies. Past attempts to 
organize even smaller central data bases have failed because 
records are removed and not replaced. The existance of a 
coherent data base on the microcomputer will, RPP advisors hope, 
help senior officers to maintain an integrated file. 

The payoffs to MFP for gaining better control over financial 
information would be high. There are, for example, substantial 
World Bank loans that Kenya has had approved, and is paying 
commitment fees on, but, due to inadequate management 
information, has never used. Another area requiring improvement 
is expenditure monitoring of donor-aided projects. Better 
monitroing could both help to improve the projects, and enable 
the government to submit more timely claims for reimbursement. 
There are many such areas that can be improved with a 
computerized information system. In most cases, the information 
is already gathered by the ministry, but is not brought together 
in a form that makes it available for use in decision-making. It 
is hoped that by using the microcomputer to produce financial 
reports more quickly - monthly or bi-monthly rather than 
quarterly - the information system will become a management tool 
rather than merely a record-keeping device. 

The use of .the microcomputers has already made financial 
information available more widely within the ministry. Much of 
the information is accessible to anyone who knows how to operata 
the microcomputer, or who watches someone else use the data. The 
possibility of increased decentralization of control over 
information is not a matter about which all senior officers are 
sanguine····: For some, broad accessibility of data raises the 
spectre of loss of control over ministry processes. Senior 
officials in MFP have ordered that tighter control be established 
over access to many kinds of infcrmation available on the 
microcomputer. 

Because microcomputers have been used for a limited period, 
impacts on job quality and employment are primarily a matter of 
speculation. Secretaries who have learned word processing s~y 
that the microcomputer helps them to do their work faster and ia 
less tedious to use. Although they know that government policy 
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is not fire any staff, they also wonder if some secretaries might 
not lose their jobs if word processing becomes widely used. Some 
senior officers anticipate that the microcomputer· will create 
employment in some areas while it limits employment in others. 
One finance officer projects an increase in jobs to analyze the 
information that will become available. 

Some advisors argue that more labor-intensive methods simply can 
not do many of the requisite taslcs within an acceptable time 
period. Processes that must be done sequentially and rapidly 
make labor-intensive methods infeasible, They also cite limited 
managerial skills as an absolute constraint on the number of 
personnel who can be productively be involved in a process. In 
their view, the microcomputer. permits many processes to be 
conducted within a reasonable period of time that otherwise would 
not be done at all. 
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CBAP'fER V 

MICROCORPO'l'll ADOPTIOR IN TD PJINIS'fRY OF PIRARCB, ImlONBSIA 

OVERVIEW or TIJB CBAPTER 

This chapter examines microcomputer adoption by Indonesia's 
Ministry of Finance. It first introduces the general conditions 
that convinced government officials of the need for improved 
information systems. rt then briefly describes the structure of 
the mi.nistry, which is important to understanding how 
microcomputers were adopted and are being used. 

The chapter then discusses the circumstances within the ministry 
that led to the introduction of microcomputerso It considers the 
local MOP offices 0 reaction to the microcomputers, which are 
intended by MOF headquarters to significantly circumscribe alter 
the autonomous power of district offices. 

In examining 1•ae of the microcomputers, the chapter considers 
each directorate separatelyo For each directorate, a section 
discusses the conditions leading to adoption of microcomputers, 
development of the microcomputer system, and anticipated effects 
of the microcomputer system. A section of the chapter then 
reviews the training conducted in the ministryG After a brief 
overview of the approach to training, the section discusses 
training carried out within each director~te. It describes the 
efforts to develop staff to operate th!!~ microcomputers, and staff 
capable of effectively utilizing the information provided by the 
microcomputer system. The final section on microcomputer use 
considers structural obstacles to effective use. 

The chapter closes with a brief description of the impacts on 
employment and job quality that ministry staff have experienced 
or anticipate. 

PRBSSORE FOR cmmGB 

Like other -d~~eloping countries, Indonesia has felt the pressure 
of world-wide economic slow-down, and experienced 'a drop in trade 
revenu~s. As the volume of government operations has grown, 
government hiring has kept pacer although productivity per 
employee is generally limited. The centralization of the 
bureaucratic structure has generated an ever-increasing flow of 
documents from the local areas to the center, overwhelniing the 
capacity of the center to deal with the information it receives. 
There have been few administrative reforms during the past 15 
years, while the constraints of limited management skills and 
incxeasing coats become more binding. Thus, al~hough the finance 
and budget systems in Indonesia are not nearly as overwhelmed as 
was the case in Kenya, the government is facing mounting problems 
in the efficiency and effectiveness of its operations. 
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In partial response to these demands on the government's 
information processing capacity, computerization has been 
instituted to some extent in all the major miniatries, in the 
military, and in most parastatalsa Nonetheless, microcomputer 
use was relatively new and extremely limited until the fall of 
19840 

TBE S7.fRUc:rORB Oi' TBB JiIRISTRl' OP Pim.MCB 

Before e~amining the adoption of microcomputers in th~ Ministry 
of Finance CMOF), it #ill be useful to briefly present the 
organization of the ministrya The head of the Ministry of 
Finance is the Finance Min!sterQ Beneath him, are directorates, 
each headed by a Director-General, that are responsible for 
various sectors of finance, including customs, ta8, budget, heme 
affairs monetvry conditions, and foreign affairs monetary 
conditionso Also reporting to the Fin~nce Minister ace the 
S~cretary General of the comput~r center for the ministry, PAIK, 
and other Bureau heads, e.g.,, the head of the Census l:'ureau. 

The Center for Analysis of Fj.nance Information (~ An..a.lliA 
,Inf.or.Jn;;u;i ~u, PAIR) is responsible for ass~t:rndnq computer 
aeeds within MOF" helping to dev®lop computer applications 
systems, and training ste.if in the va1ious sectors of the 
ministryo In order to meet the needs of each directo"':ate, PAIK 
staff are divided into groups. Each group conniets of two 
systems analysts and three to four programmers. '!'he groups are 
each assigned responsibility for understanding and addressing the 
information system needs of a particular directorate; thus, there 
is a group for budget, fot ta:~s, for foreign aid, and ao on. 

Each PAIK gr~up also has counterparts within each directorate. 
The groups from PAIK and from each directorate work together to 
davelop computeri'zed information systems for that dir.ectorate. 
Within each directotate is a computer center - one for the Tax 
Directorate, the Customs Directorate, and so on - but they do not 
include technical staff. Instead, PAIR provides the technical 
staff, including trainers, and sometimes including computer 
operators. 

.,,. 
• I 

Becau9e PAIK is responsible for the information systems 
throughout the ministry, all the directorates report to PAIK 
regarding computerized operations, and any directorate can get 
information about the systems in other directorates by contacting 
PAIK. The PAIK-directorate teams can propose computer adoption, 
including microcomputer adoption, to the top decisionmakers in 
PAI~. If the proposal is convincing, PAIK then pres~nts a formal 
proposal to the appropriate Director-General, and to the Finance 
Minister, who make a final decision about adoptiono 

66 



Although there have been a few microcomputers irt MOF· for two or 
three years., they were used in a very limited way unt 1.1 recently. 
They were primarily isolated machines used within off ices for 
limited record keeping or report production. In the summer of 
1~84, however, a mdjor change was initiated. The Ministry of 
Finance purchased 200 IBM Personal Computers, in response to a 
p1:oposal from PAIR. Cl> 

That proposal, spearheaded by the head of PAIK, did not grow out 
of pressure exerted by external agencies nor apecif ic domestic 
financial crises. Rather, the decision appears to have developed 
out of concern for on-going problems in the Tax and the Customs 
Directorates.. As the economy has grown, it has become 
increasingly difficult to keep track of taxpayersv to control tax 
and customs collection, and to prevent irregularities in the 
payment and collection of those fees. It was apparent that in 
some local aistric~s taxpayers were filing returns and paying 
taxes, bllt the taxes never reached Jakarta. The head of PAIK 
made a strong ca.ae to the Minister of Finance that better cont,rol 
over those revenue-generating areas was essential, and that an 
important component of establishing such a system would be 
adoption of microcomputers in the dis~rict offices of the Tax and 
Customs Directorates. The proposal was consonant with increasing 
attempts by government leaders to cut down on corruption at the 
middle levels of the bureaucracy. 

The lack of an efficient information sy~tem was also creating 
other problems. There were long delays before the headquarters 
of the Customs Directorate received information about customs 
revenues, limiting its ability to provide necessary information 
about streams of revenue. It was also extremely difficult to 
obtain good trade statistics because the information about 
imports was insufficient and j,naccurate .. 

The decision to place microcomputers in each district talc office 
and each local customs office was received with a distinct lack 
of enthusiasm on the part of many local tax and customs offices. 
District tax officers voiced reluctance to learning to operate a 
computer and concern about breaches in the security of tax 
informati6no,~ Xn some cases, it was clear that local officers 
were antagonistic to the introduction of a pr~cesa that was 
likely to severely limit opportunities to use their official 
positions for personal gain. Similar resistence was encountered 
from local cuutoms off ices. 

OSB OP RICROCOlllPtr.CBRS IN HOF 

~ ~ IU.r....eru;p rate 

By the fall of 1984, mi~rocomputers had been placed in the 69 
district tax offices. The information management system into 
which the microcomputers were integrated was designed by the 
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PAIK-Tax Directorate team. The intent of the system is to 
establish and maintain more accurate and efficient files on 
taxpayers, while integrating the microcomputers into' the larger 
computer system that was already established at the central and 
reg iona 1 off ices.· 

The microcomputers are part of a new system oi tax reporting that 
is designed to reduce irregularities in tax collection and 
reporting at the district level. Previously, tax collectors went 
into the field to assess and collect taxes. The tax payments 
were r~corded at the district level, and the details where 
retained at the district office. Tax payers were audited at the 
district level, and the local tax office reconciled taxes due and 
taxes payed. Aggregate statistics were sent to the provincial 
level, along with the taxes that had been collected. The level 
of aggregation of tax information forwarde~ to the provincial 
office varied among the districts. There was rarely greater 
detail, however, than the final amount paid by individualsi some 
districts sent only the total amount collected for villages, or 
even for the district as a whole. 

PAIR, worltdng with expatriate advisors, designad a new system for 
gathering income tax records and revenues, maintaining files, and 
analyzing the information. Under the new system, there ia no 
contact between local tax collectors and taxpayers. The taxpayer 
sends his/her tax form and payment to the local off iceo A 
district officer immediately enters the info!mation from the tax 
form into the microcomputer. The data are then entered a second 
time by another operator and the two records are automatically 
checked for consistency by the microcomput~ro The microcomputer 
produces a letter to the taxpayer informing him/her of the tax 
number assigned, which can be used for three months. The 
microcompcter also produces a card with the taxpayer's address, 
which is kept at the districto 

These aspects of· the new system are considered by both PAIR and 
the advisors to significantly improve the tax information and 
revenue collection system. Other aspects of the system, however, 
worried advisors to PAIK. Al though the advisors were impressed 
by what PAIK had accomplished, its goals for "popularizing" 
computeriz.at_i,on, and the quality of its ef.torts, they were 
concerned about th~ scale of the new system. They believed that 
there were potential problems, many of which were associated with 
demands on the communications infrastructure. 

Of particular concern to the advisors was the system component 
that called for mailing microcomputer disks back and forth 
between the district and regional offices. As the system was 
designed in the fall of 1984, the dist1·ict office was to mail the 
microcomputer floppy disk of taxpayer information to the regional 
off ice each week. At the regional off ice, the information was to 
be entered into a minicomputer, to produce a cumulative file on 
another floppy dis•to The regions might also make corrections of 
the data on the disk. The microcomputer floppy disk was then to 
be returned to the district office, and the minicomputer floppi 
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disk was to be sent to Jakarta. There, the information was to be 
entered into the mainframe computer, and taxpayer identification 
cards were to be producedo 

The advisors felt that it would be very difficult to maintain 
such a system and ensure that records at the district and 
regional levels were mutually consistent and accurate. The 
advisors were also concerned about the difficulty with which 
confidentiality of tax information could be maintained if the 
disks were transferred back and forth between the local, 
provincial, and central officese 

Some advisors were also concerned that introducing the 
microcomputers in such large numbers would make it extremely 
difficult to preserve security of the data within the 
microcomputers at the district level. They felt that once the 
local offices understood how to use the microcomputer, the 
microcomputers might be used for even greater corruption. That 
kind of "electronic corruption,"3 they feared, would be ~ven more 
difficult to identify than what was already occurring. Finally, 
they were concerned that the level c1 f effort, r:>articularly the 
training effort, would simply be too great given the skilled 
labor resources availablea 

These advisors suggested that a simple, centralized system would 
avoid many of those problems and enable PAIK to perfect the 
system before expanding it. A phased approach to expansion, they 
felt, would permit PAIK staff to deal with each issue on a mtzch 
smaller scale, enabling them to resolve problems more easily. The 
advisors were worried that the massive effort miaht result in a 
great many errors, as well as lack of confidentiality of tax 
return information. The result could be alienation from 
computerization that would take a long time to reverse. 

PAIK was a.ware of the advisors' concerns. Yet they were confident 
that they could handle the scale of microcomputer introduction as 
planned. In late 1984, they revised the system to attempt to 
resolve many of the issues that the advisors had raised. 

The revised system no longer calls for floppy disks to be sent 
back and forth between the district and the regional offices. 
Instead, a11···data flows from the district to the .regional level. 
Each week, the districts make a streaming tape of the taxpayer 
information collected during the week. They send the tape by 
ma5.l to the regional off ice. 1\t the regional off ice, the 
information is entered into a minicomputer to produce a 
cumul~.~tve file. The regional office sends the data to Jakarta 
to be en ered into the mainframe computer. 

At the dib~rict level, microcomputers are to be used only to 
prepare information to be sent to the regional off ice, and to 
maintain files on tax information at the district officea At the 
regional offices and at headquarters, the computer system will be 
~sed to keep records, monitor tax collection, automatically check 
tax returns using auditing routines, analyze trends in individual 
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and district tax payments, and produce reports. 

The district off ices are being made aware of the several cross
checks that are performed on the tax information at the regional 
and central off ices. If the regional off ice does not receive an 
individual's tax report within a short time of the date of 
filing, inquiries are made at the district office. If there are 
questions about tax records, or an audit must be conducted, the 
region directs the district office to conduct the audit and file 
a report. The corrected information is than sent to the region, 
where the cumulative file is updatedo The regional off ice also 
follows up to ensure that tax payments are corrected. 

Although it is too early to evaluate the system generally, and 
these modifications in particular, it is useful to consider 
projections by the advisors and PAIK ataff. The overall 
assessment of the advisors is that the system as it is now 
designed has a good chance of success, They, as well as PAIK, 
are counting on the psychological impact of the microcomputers to 
reinforce the formal aspects of the system to prevent corruption 
at the local level. Initi&l experience with the system also 
suggests that PAIK's e~cpectation that tl~a microcomputers will pay 
for themselves by limiting corruption at the local level is' not 
unrealistic. In some districts that have installed 
microcomputers, the number of taxpayers doubled since the 
computer system has been used. 

PAIK also expects that the systemv of which microcomputers are an 
integral part, will make it possible to increase control of 
ministry processes by ministry headquarters. PAIK officers intend 
for stand-alone microcomputer use to be limited to local 
administrative office work, or isolated office work within 
directorate headquarters. For work that ia part of a laJ:ger 
network, they envision the microcomputers linked to the mainframe 
computers and used as terminals, with the actual manipulation of 
data being done on the mainframe computer. They also anticipate 
that a systematic effort to 1.mprove analytic skills within the 
directorate will be necessary to realize the full benefits of the 
microcompute£ system. 

It should also be mentioned that despite the fact that the highly 
skilled PAIK ·~taff is underpaid and overworked, there is strong 
enthusiasm about the microcomputers and the new ~yatem. Morale 
generml ly appears to be high within the bureau. As c>ne advisor 
said, mThey do these things, and sometimes they just succeed 
because they don't know it 8s impossible." 

The response of local tax off ices affected by the microcomputer 
system has, in contrast, often been negu.tive. Several district 
offices have complained about mistakes in tax records entered 
into the microcomputer, and there ia general disgruntlement with 
having the machines placed in their offices. PAIK headquarters 
attributes most of these complaints to resistence of local 
officers tc giving up some of their authority and opportunities 
for private financial gain. They also feel that some of the 
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reaction is impatience with the inevitable problems associated 
with getting a system up and running. They believe those 
concerns wil 1 decline as the system improves and peo.ple become 
more comfortable with it. 

To some extent, the resistence at the local level is not to the 
microcomputer liUl.t u but to the local off ice's loss of power to 
headquarters. In part, this reaction may be a response to fewer 
opportunities for private gain. But it is also a reaction to the 
loss of certain decision-making powers that local offices are 
lo&th to give up to headquarters, which they perceive to b~ often 
out of t~uch with local conditions. 

In some district offices, however, there haa been a more positive 
response. Off ice Directors have become interested in using the 
machines for office administration, e.g., to keep employee 
records. It is unclear, however, to what extent PAIK will 
approve diverting machine use to administrative tasks of the 
local off iceso 

~ ~ Ilirectorate 

In the Customs Directorate, the microcomputers are moving into 
the field more slowly than in the Tax Director&te. A pilot 
project is being developed in the office at Tanjung Ptiolt, a 
large port in Jakarta. After the system is implemented and 
operating well at Tanjung Priok, it will be duplicated at customs 
offices in the rest of the country. 

There has been resistence from local customs off ices that is 
similar to that from local tax off ices. Offsetting that response 
in Tanjung Priok, has been the opportunity for selected staff to 
receive extensive and valuable training in microcomputer 
operations. That opportunity seema to have generated more general 
enthusiasm and e.xcitement about the machines. There has also 
been concern in the Customs Directorate about the possibility 
that introduction of microcomputers will involve loss of some of 
the directorate's traditional authority to PAIKo The directorate 
is making a concerted effort to develop technical competency in 
its staff, by training them in prograinming and ~eneral co~puter 
operations •... By doing so, they hope to retain control over all 
the processes•within their jurisdiction, rather than turning some 
over to PAIK. 

The microcomputer system in Customs, 1 ike that in the Tax 
Directorate, will initially operate primarily as a record-keeping 
and limited· monitoring systemo Senior MOF officers anticipate 
that the microcomputer system being installed in the Customs 
Directorate will both improve the accuracy of local work, and 
delimit some of the independent decision-making authority 
currently held by the loc~l customs off ice. 

The system is expected to eventually account for every piece of 
cargo, and ensure that the correct duty is collected. The 
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information entered into the microcomputers will be used by 
headquarters to check on the consistency of local .off ice revenue 
reporting, and to provide data for analysis of trade, import 
trends, and revenue projectionso ~hs microcomputers are also to 
be used for administrative tasks internal to th~ local off ices. 
Senior MOP officers also expect that thia microcomputer system, 
like that in th~ Tax Directorate, will pay for itself through 
increased revenuese They ackno~ledge, however, that many of the 
intended improvements will require improved management skills and 
analytic skills at all levels of the directorate. 

~ ~ Directo.r_ate 

While the major thrust of microcomputer adoption has been in the 
Tax and the Customs Directorates, microcomputers are also being 
introduced into other directorates of the miniotry. The budget 
section of PAIK, for example, has had about 15 microcomputers for 
about a year. PAIK programmers and systems analysts in that 
section are using software the.y developed for use in budget 
activities, as well as packaged spreadsheets for simple 
calculations. A number of Budg~t Directorate off icer.s are 
working with PAIK staff, learning to operate the microcomputers 
and helping to develop the information system for directorate 
work. 

Thus far, the microcomputers have been used primarily as record
keeping tools and to produce simple reports. PAIK staff also plan 
to use two microcomputers to help the Budget DiLectorate produce 
disbursement invoices to venders, and keep records of those 
transactions for use in preparing the national budget. 

PAIK and budget officers also expect that microcomputers will be 
used in the Budget Directorate to improve project expenditure 
reports. Currently a mainframe computer in Bandung is used to 
compile project ~xpenditures reports received from local budget 
off ices each weeko Several problems have been associated with 
that system, howevero Expenditure data from the field are 
received, recorded, and compiled manually at local of.fices, 
resulting in many errors, some quite aerioua. The information 
is then sent from the field to Bandung, where additional errors 
are made as .. the information is entered into the mainframe 
computer. Cbrrecting those reports absorbs substantial 
professional staff time, leaving little opportunity for budget 
officers to analyze the data. 

To help ameliorate at leaat part of the problem, there will be a 
pilot project using microcomputers to produce the reports at 
Bandung. If: use of microcomputers seems to improve production 
of those reports, there will be trial introductions of 
microcomputers in local off ices. The data then can be simply 
recorded directly into the microcomputer, and calculations 
performed automatically, at the loc~l office. The diskettes will 
then be sent to Bandung to be read directly into the mainframe 
computer. 
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According to PAIK and top budget officers, improvement of the 
expenditure monitoring process will require more than ~doption of 
microcomputers. Training is needed to improve analytic skills of 
directorate staff, as well as to develop some technical skills 
related to information systems. 

Microcomputers may also assist in the preparation of the budget. 
currently, many tueg~t pteparation procedures are carried out 
manually. A mainframe computer in PAIK, with terminals in the 
Budget Directorate, is used to produce the final budget documents 
and to keep the large data files associated with the budget. It 
is also used to send lists of approved projects CDl\f.t..a.c. Izin 
.e,royek) along with their financial commitments, to the provinces. 

Many components of tl1e current budget preparation process are 
time-consuming and inefficient, however. Each year, for example, 
estimates are developed for each development project as though 
the project were new. There is no projection of ongoing project 
commitments, which constitute moat of the development budget, to 
determine marginal annual estimates& As a result, every year 
there is substantial unnecessary duplication of effort: in 
producing the clevelopment budget. Furthermore, the information 
system makes little provision for comparative evaluation of 
projects. When budget cuts must be made there is a tendency to 
use rather blunt instruments, t:.g~, cutting certain items, sur:b 
as travel, across all ministries. If there were better c~mmand 
over the data, budget officers might be better able to make 
selective and appropriate cuts in appropriations. There is a 
plan to address some of these needs by processing all budget 
documents using a mainframe computer at PAIK, with some 
collateral work done on microcomputers. 

MiQkocomputer Training in .!Qr. 

PAIK staff includes skilled systems analysts, programmers, and 
computer operators. Many of the systems analysts have taken 
university courses in management., finance, and the social 
sciences. Most of the PAIK staff are familiar only with 
mainframes.,. b.owever, and have only recently been introduced to 
microcomputeta. While they are highly skilled in high level 
computer langu&ges, they know little about packaged software 
available for microcomputecse They tend to be overworked and 
understaffed, and have more than ~nough to do developing systems 
for which no appropriate packaged scftware exists. They would 
benefit from training that acquain~s them with the packaged 
software that is available for designing reports and other 
appropriate tasks. 

To assist in the design of the microcomputer information systems 
for the directorates, a number of advi~ory groups from abroad are 
working with PAIK staff. Those groups often have differing 
orientations regarding optimal systems, so that the PAIK staff 
are exposed to more than one per.spective. PAIK staff who are 
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designing the tax systemo for example, have worked with a German 
Cooperative Team, which exphasizes a decentralized system, and a 
United States Internal Rev~nue Service team, which provided 
training in developing the components of a more centralized 
system. 

A major advantage of microcomputers, in the eyes of PAIK 
officers, is that they are ~easy to handle and everybody can use 
them."(2) PAIK officers expect that microcomputers can spread 
0 computer l i.teracy141 throughout the ministry, helping to develop 
widespread appreciation ar1d understanding of what computers can 
do. Several senior. officers in PAIK feel that, for most people, 
microcomputer use should be the first step in learning to use any 
computer.. Only if microcomputers can not do the job necessary, 
should :!.nv~stm~:!nts in time and money for training in th~ use of 
the mainframe be made. Thus, there is an expectation that 
microcomputers will be wid~ly used throughout the ministry, with 
comparativ~ly small investments in training. 

Training in the Tax Directorate 

For the Tax Directorate, systems analysts and programmers trorn 
PAIK, along with staff from IBM, will ~train the trainers,w from 
each district office in which microcomputers are placed. The 
approach to training is baaed on the assumption that most people 
are resistant to using compute•rs. 'rhey rauat, in one PAil 
officer's words, nfirst become COID'QUter~minded.rJ 1.t'berefore, the 
computers will be introduced wit6 easy first steps, including 
playing comp1uter games. When people are mor.e comfor.·t:able with the 
machines, they will be introd~ced to the kinds of tasks 
microcomputers can do that are directly related to their work. 

Because skilled staff are limited, particularly in local offices, 
PAIK headquarters is designing simple, interPctive, menu-driven 
systems, in Indonesian, th~_:.: wil 1 be used in those off ices. PlUK 
staff wrote the user manu~ls, established the procedures, and 
wrote the software. To choose microcomputer operators, the 
headquarters team communicated wi~h the regional offices, who 
then directed the district off ices to select applicants. Those 
applicants were given an aptitude test developed by PAIK. The 
operators ·whq were chosen are generally youngi about 10% are 
women. 

The operators are brought to one of the 12 training centers 
outside Jakarta or four in Jakurta for about a week of training. 
Training useo the manuals that were developP.d at PAIK 
headyuarters, and exercises that are directly related to the work 
in the tax offices. Shifting to the computerized system will be 
done in s~ages. In the first stage, during which PAIK expects 
the operators to make many mistakes, the manual system will 
continue to be used so that files will be maintained. In late1· 
stages, the operators will be expected to ba mor.e accurate, and 
the system will gradually become completely computerized. By 
moving slowly, stage by stage, PAIK officers e:pect that 
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resistance will decline and skills will rise. 

Training in the Customs Directorite 

In the Customs Directorate, training will also be a gradual 
processa Although many of the components of training in the 
customs nirectorate ara similar to those in the Tax Directorate, 
customs anticipates developing a microcomputer staff that is more 
independent of PAIK. 

The customs off ice at Tanjung Priok is sending some staff members 
to a private computer course that is expected to provide a 
thorough introduction to microcomputer use, hardware and 
software,. some prog"'.'amming language back.g1:ound, and other aspects 
of microcomputer usen Those staff people will also 90 abroad for 
some training in microcomputer operations. Customs 1'L:-ectorate 
officers anticipate that that background will enable the customs 
staff to eventually become s~ illed programmers and the permanent 
staff running the microcomputer system at Tanjung Priok. That 
training effort, as part of the pilot project to introdbce 
microcomputers into Tanjung Pr iok, will be replicated at other 
local customs off ices if the results at Tanjung Priok are 
satisfactory. 

Training in the Budget Directorate 

Several of the 20 systems analysts and programmers in PAIK'a 
budget section havs learned to operate the microcomputers, 
usually through self-training. They are training Budget 
Directorate staff, usually by working with them directly on 
applications. The intended uses of microcomputers in the Budget 
Directorate appear to be much more complicated than those in the 
Tax hnd Customs Directorates. Budget officers are going to be 
expected to analyze massive amounts of data. What will therefore 
be ngeded, in addition to training in operating the 
microcomputers, will be training in effective ways to analyze 
those figures. The latter form of training has not yet been 
arranged. 

A central ·preblem in training the directorates' staff is the 
difficulty in retaining skilled personnelo Although the staff 
are generally eager to receive training, and enthusiastic about 
learning new skills, those who become highly skilled in technical 
areas often leave the ministry for more lucrative positions 
elsewhere. The incentives in the Budget, Tax, and Customs 
Directorates are simply ··~t competitive with those offered by 
other organizations recruiting technically skilled finance and 
management staff. 
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Obstacles .t.Q. Effective ~ 

A major obstacle to effectiv~ use of the microcomputers in MOP 
relates to a problem that plagues organizations in the developed 
as well as the developing countries: the integration of technical 
knowledge with substantive knowledge in order to develop an 
information system appropriate to the particular organization. 

The difficulty in establishing effective communication between 
technical and "contentR people has been recognized by PAIK 
officers. They have attempted to resolve the problem by 
increasj.ng formal communication bP.tween the two groups using the 
team structure mentioned above. Thus, PAIK technical staff have 
been working for several years in teams with local customs 
officesa In the Tanjung Priok office, for example, PAIK staff 
have worked with customs officers for almost five years. In the 
Tax Directorate, the PAIK-Tax Directorate team has been working 
together for two yearao 

It is hoped that by working together, staff for PAIK and the Tax 
and Customs Directoratesc staff will improve their understanding 
of each other's area of expertise. PAIK expects that.the 
information system that emerges from the improved communication 
developed in such teams will better meet substantive needs of 
.Lnformation users, while taking advantage of technical efficiency 
and effectiveness. 

There are a number of problems with the existing process, 
however. One difficulty is that the "content" staff Ce.g., tax 
officers) tends to defer to the technical staff Ci.e., PAIK 
officers> in the development of information systems~ At the same 
time, the technical people often feel that the content staff are 
not capable of making valid decisions, and the design of systems 
should be left to the technical staff. As a result, the 
information system often does not meet the needs of the content 
st~ff who will be using it. A problem that developed in the 
Customs Directorate illustrates the point. A system to project 
custoffia revenue was developed by PAIK staff without involvement 
of customs officers. Unfortunately, the technical PAIK staff made 
assumptions about cargo evaluation whlch were based on limited 
understanding of the complexities of the process. As a result, 
the progrim used a faulty baois for analyzing revenue, and 
provided unrealistic projections. 

Equally dangerous is the lack of training for "contentR people in 
the principles of the technical syatemo In the Tax Dire~torate, 
for example, there have been problems because the tax staff have 
difficulty conceptualizing the principles of a computerized 
information systemo They wnnt to simply transfer all the 
information that is now on paper to the microcomputers, including 
too much information jn a wQy that does not exploit the 
advantages of the microcomputers. 

There are also indications that enthusiasm for generating data 
may outstrip even PAIK staff's critical assessment of what is 
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actually needed. Already there has been some criticism that the 
teams try to please everyone by including every conceivable bit 
of information anyone may request, without determining what is 
actually necessary and the best way to organize it. The result 
may be an inundation of information that will overwhelm rather 
than assist decision-makers. 

Exacerbating the problem of communications between technical and 
content staff is the policy of frequently rotating the top 
officers of the technical-content team. Often, those leaders 
have just begun to understand both content and technical issues 
when they are rotated. Since rotation is associated with upward 
movement, those officers are highly motivated to move on rather 
than to stay with the team. 

Impact .Q1l .Employment in MO!. 

MOF staff are generally quite optimistic about the impacts on 
employment. Secretaries and clerks cite improved job quality: 
work is easier, less tedious, more interestingo There is also 
considerable confidence among the secretaries and clerks 
interviewed for this report that the microcomputer actually 
generates more work, and will continue to do so. Consequentlyv 
they are not worried about possible job loss. 

The professional staff in MOF headquarters appears to be equally 
convinced that job opportunities will, if alt~red, actually 
increase with the use of the microcomputers. There will be more 
work, they believe, analyzing data and related tasks. The 
ultimate result, they feel, will be more efficient and effective 
allocation of resources. 
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CHAP'l'ER VI 

ANALYSIS OF THE INTRODUCTION OF MICROCOMPUTERS 

The analytic frameworlt of this study distinguishes between three 
broad stages of microcomputer adoption: introduction, use, and 
institutionalization. The literature on technology change and 
organizational change sug~ests a number of hypotheses that are 
particularly relevant to the adoption of microcomputers in the 
public sector generally, and to the three stages of adoption in 
particular. This chapter, Chapter VI, and Chapter VII discuss 
the tentative hypotheses about introduction, use, and 
institutionalization of microcomputers, respectively. In 
addition, they examine hypotheses that appear to emerge from the 
data. Chapter VIII considers hypotheses regarding the impact of 
microcomputer adoption. It should be reiterated here that the 
intent of the chapters is not to attempt to prove or disprove the 
hypotheses. It is to examine the tentative hypotheses for their 
apparent contribution to understanding the processes and effects 
of microcomputer adoption. 

' The hypotheses are framed in very general terms, as is 
appropriate to our limited knowledge of microcomputer adoption in 
developing countries. Such broad hypotheses seem to be most 
helpful in identifying useful directions for further research, 
which is a major objective of this study. The evidence used to 
examine the hypotheses is qualitative rather than quantitative, 
indicative rather than conclusive. As we improve our 
understanding of the relevant factors, the terms of these 
hypotheses can be sharpened. 

Implicit in all of the hypotheses in this and the following three 
chapters is the caveat1 wall things being equal." Although that 
qualification is not an attractive one in the complicated real 
world where ~ery little in different situations is likely to be 
equal, it is an essential part of hypotheses that are explaining 
the relationship between a very small number of factors. 

This chapter examines the first stage of microcomputer adoption, 
introduction of the microcompu~~rs. Introduction includes the 
period -roughly from the initial proposal for adoption to the 
first uses: The related hypotheses suggest possible determinants 
of the extent to which there is receptivity to microcomputers 
within an adopting agency. The hypotheses focus on four general 
factors (presented in greater detail in Chapter I): pressure for 
change, the role of key decision-makers, the response of 
potential microcomputer operators and users of microcomputer 
output, and planning for resource supply. 

According to the model utilized in this study, "effective" 
introduction contributes to receptivity of the adopting agency to 
the microcomputers. To the extent that introduction is 
"effective," there will be: 
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o commitment to adoption by at least a majority of 
influential decision-makers 

o Available requisite resources 

o A positive approach to the microcomputers on the part of 
users of. microcomputers arid output. 

HYPOTHESES CONCERNING INTRODUCTION OF MICROCOMPUTERS 

Hypothesis 1. Clear and consistent messages by organizational 
leadership, in support of microcomputer adoption, will be a 
critical factor generating acceptance of microcomputers among 
people in the organization. 

Leonard and Marshall have described leadership as "the art of 
using and manipulating the organization's institutional heritage 
to make decisions, legitimate them, and mobilize resources for 
their execution" (Leonard and Marshall, 1982: 24). The support 
of the leadership has often been cited in the literature as· being 
critical to the adoption of innovation in an organizat~on.(l) 
Leadership is important not only to ensure requisite resources, 
but also to legitimize the innovation, to build a common vision 
of change, and to convince people that the change is real. 

In the adoption of microcomputers in LDC governments, it can be 
expected that clear, consistent messages from bureaucratic and/or 
public leaders will be imp0rtant to the organization's 
teceptivity to microcomputers. Those messages include not only 
explicit statements but also implicit signals. Leaders send 
signals about their position vis-a-vis microcomputer adoption in 
a number of explicit and implicit ways. For example, the level 
of staff that senior officers assign to learn to use 
microcomputers sends implicit signals to all professional staff 
about the senior officers' perceptions of the role of the 
microcomputer. Where only clerical staff are assigned to learn 
to use the microcomputer, professional staff are likely to 
interpret that pattern as evidence that the senior levels do not 
consider operating microcomputers to be. an activity for 
professionals • 

.... 

The Kenyai and Indonesia experiences appear ' to support this 
hypothesis. In the finance division of the Ministry of 
Agriculture and Livestock Development (MALO), Kenya, 
microcomputers were introduced to improve particular systems that 
were important to the top finance officer. Re wanted the 
improvements he believed the microcomputer could make, and sent 
messages throughout the finance division that made clear his 
commitment to the adoption of microcomputers. Microcomputer use 
was accepted in the finance division, and there has been little 
expression of the belief that microcomputers are not appropriate 
for the division. 

Only clerical staff in MFP were assigned to learn to operate the 
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microcomputer, however. The professional finance staff ap~ears 
to have inferred from that action the implicit message that 
microcomputers are machines for clerks and secretaries, not for 
professionals. They have resisted involvement in microcomputer 
operations. 

The wmodel of introduction" in the planning division in MALD was 
very different from that of introduction into the finance 
division. Microcomputers were not introduced to improve a 
particular, visible system in DPD. Instead, they were adopted to 
encourage a few planning officers, all of whom were junior 
officers, to do quantitative analysis. No top leader in DPD has 
explicityly supported the use of microcomputers. Al~hough there 
are other factors involved, to be discur.sed below, lack of clear 
leadership in support of microcomputer use appears to have 
impeded its acceptance in the planning division of MALD. 

In the Ministry of Finance and Planning {MFP), Kenya, 
microcomputers were introduced with the general intention cf 
improving financial processes and planning operations. They were 
not introduced, how~ver, with the intention of improving any 
ministry system~ The only suppo~t from the top leade~s for 
microcomputer use has been the lack of restriction on 
microcomputer introduction. There has been a good deal more 
confusion at MFP than at MALD about the "appropriateness 8 of 
microcomputers, their permanence in the ministry, and the value 
of learning to operate them. Ministry leaders are generally 
perc~ived by middle officers as being neutral toward 
microcomputer use, while the advisors are perceived as being the 
main promoters of the new technology. Although top leaders in 
the ministry d~ use, and apparently value, microcomputer output, 
they interact primarily with the advisors rather than the Kenyan 
officers, and that form of tacit support is not visible to the 
Kenyan officers. 

The situation in Indonesia contrasts sharply with that of Kenya. 
Introduction of microcomputers in the Ministry of Finance {MOF) 
was initiated and implemented by the head of the ~inistry's 
computer center. The purposes of microcomputer introduction was 
very clear from the outset: to centralize MOF operations, cut 
down on local corruption, and improve the quality of information 
from the· .local level. Those objectives have strong, explicit 
support ftom top political leadership as weir as from leaders 
within MOF. While there will be some negotiati0.1 about such 
issues as how the microcomputers are uded and who has control 
over their operation, there is little if any doubt on the part of 
staff throughout the ministry that microcomputers will be a 
permanent part of the ministry operationz. There. is a strong 
commitment to training and developing structures that establish 
responsibility for operating the microcomputers and using the 
oui::put. 

Thus, while 8 leadership" is a nebulous quantity, it appears to be 
important in the early stages of legitimizing microcomputer 
adoption. The experiences in Kenya and Indo~esia suggest that 
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where the senior decision-makers clearly support microcomputer 
adoption, there is more likely to be more rapid and widespread 
acceptance of microcomputers than in contexts whe~e leadership 
support for microcomputer adoption is less explicit and 
consistent. ( 2) 

Hypothesis 2. The greater the external pressure for change, the 
more likely leaders are to support adoption of microcomputers. 

This hypothesis suggests that the opportutiity to adopt better 
methods of operation will not alone induce change. In order for 
leaders to accept change, tht:e must be pressure for change, 
i.e., external conditions must create the perception that current 
methods are no longer adequate.(3) The limited evidence from 
Kenya and Indonesia suggests that for microcomput~r adoption, the 
relationship between adoption and pressure is more complicated 
than the hypothesis suggests. In Kenya, financial pressure 
clearly created receptivity to microcomputer3 in the finance 
division of both the Ministry of Agriculture and Lives~ock 
Development and the Ministry of Finance and Planning. Similar 
pressure has not been experienced in the planning divis~on of 
either ministry, and acceptance of microcomputer use is far less 
evident in those divisions. Interestingly, the comp11ter center's 
recent support for microcomputer adoption is due, at least in 
p~rt, to the pressure it has come under to support adoption or 
lose credibility. 

Thus, the experience in Kenya appears to support the hypothesis. 
In Iadonesia, however, there is no evidence of particular 
pressure that induced support of microcomputer adoption. Rather, 
the microcomputers were adopted to improve c~~rent proceduresr 
based on the calculateG risk that the acoption would generate 
enough revenue to pay for its capital investment. 

Why did the Ministry of Finance, Indonesia, adopt microcomputers 
when there was no apparent external pressure to do so? In this 
case, it appears that a senior individual was the critical 
factor. The head of the MOF computer center, PAIK, identified 
the need for chan~e and spearheaded the adoption of 
microcomputers to induce th.::t change. It is not u;1likely that 
there .were unidentified pressures that convinced that senior 
officer tb initiate chr.nges - pressures of ambition, pers0nal 
history, or other experiences. There was not, however, the kind 
of explicit external pressure that affected finance officers and 
computer center officers in Kenya. 

The differences in the experiences of the two countries suggests 
that the hypothesis stated above may be most applicable in cases 
where the introduction of microcomputers is initiated by an 
external agent. In Kenya, foreign advisors initiated the 
introduction of microcomputers, and the positive response to that 
initiative appears to be associated with the pressure for change 
that senior decision-makers experienced. In Indonesia, the 
initiative came from within the ministry, and the external 
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institutional pressures that were critical in Kenya's acceptance 
of microcomputers were apparently not necessary. 

Hypothesis 3. The extent to which those who advise adoption of a 
microcomputer are trusted by organizational leaders, the greater 
the likelihood microcomputers will be effectively introduced. 

This hypothesis also appears to be most applicable to 
microcomputer introduction initiated by external agents. The 
hypothesis suggests that the greater the extent to which those 
e~ternal agents understand the conditions of the ~ountry, and are 
trusted by key decision-makers, the greater the level of 
acceptance of microcomputers. 

Support for this hypothesis comes primarily from reportn from the 
advisors in Kenya. According to several who were not themselves 
key figures in the introduction of microcomputers, the long-term 
presence of TAP and RPP, and the positive relationships that had 
been developed between TAP and RPP advisors and Kenyan ministry 
leaders were instrumental in Kenyan officers' adoption of 
microcomputers. 

Hypothesis 
influence 
effective. 

4. The "critical weightn of key decision-makers• 
must support adoption if introduction is to be 

This hypothesis implies that there is likely to be some conflict 
among decision-makers concerning adoption of microcomputers. It 
suggests that although microcomputers roay be introduced into a 
context where the balance of power does not support their 
adoption, those conditions of introduction will obstruct 
effective use and event.ual institutionalization. 

The only case.in which there was clear division among key leaders 
regarding microcomputer adoption was in MFP, Kenyao The 
President of Kenya had expressed disapproval of adoptior. of word 
processors, and, by implication, microcomputers. Top leaders in 
MFP were hesitant to display overt support for microcomputer 
adoption, given the uncertain political signals. That 
uncertainty has been one factor contributing to middle and junior 
officers' ~reluctance to learning to operate the microcomputers. 
It also led to disapproval by MFP officials of the initial 
proposal in 1983: (approved a year later) that the U.S. Agency 
for International Development (USAID) contribute microcomputers 
to the ministry. Had the balance of leadership opinion not 
shifted toward microcomputer adoption, it is likely that 
microcomputer use in both MALO and MFP would have been severely 
limited. 
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Hypothesis 5. Planning for sufficient resources is best done 
early in the process of introduction. 

This hypothesis implies two preconditions: 1) Resource suppliers 
must be committed to providing essential resources in Sltff icient 
quantities and in a timely manner; 2) There must be some 
reasonable estimate of how much is enough. The importance of 
establishing a reliable supply of resources early in the adoption 
process was evident in MALO, Kenya. There, a major constraint in 
training staff has been lack of microcomputers. Crises in 
providing microcomputer output were related in part to 
difficulties in obtaining microcomputers when they were needed. 
Similarly, in MFP, Kenya, the succass of microcomputer adoption 
will depend in part on there being a sufficient gupply of standby 
microcomputers to ensure that breakdowns do not hamper the newly 
computerized budget process. 

The question of "how much is enough? 0 is more complicated. In 
MALO, Kenya, the approach to microcomputer introduction can be 
charecterized as "cautious with a clear plan. 0 Advisors, wary 
of overwhelming the ministry with microcomputer.s and theteby 
creating resistance, introduced microcomputers only as a response 
to explicit demand reiated to a particular application. In MFP, 
many more machines were introduced and the approach has been more 
"confident and ad hoc." For advisors in the latter ministry, the 
expectation has been that having many mictocomputers available 
would generate sufficient demand to justify their numbers. 

There are risks associated with both approaches. If there are 
not enough machines, it can constrain effective training, leave 
no margin of extra machines that can be used for spare parts, and 
impede satisfying demand for ontput. On the other har~d, too many 
machines can create resistence to what appears to be an onslaught 
of an untested new technology. In a situation like tha~ of 
Kenya, where the initiative comes from outside the government and 
there has not .been experience with microcomputers previously, the 
best alternative may be to introduce only a few machines 
initially, while ensuring ready access to enough machines to ba 
responsive to rising demand. 

It may be possible to proceed less cautiously in cases like 
Indonesia, .. where the initiative comes from within the government, 
there is ~considerable familiarity with co~puters, and the 
microcomputers are introduced with a specific application in 
mind. Nevertheless, introducing too many machines can create 
serious problems. The level of training effort will be extremely 
demanding for skilled staff, and without enough trained staff, 
the microcomputers may not be usefully employed. Transmitting 
information in ways that retain confidentiality and accuracy will 
be difficult if the existing communications infrastructure cannot 
effectively support con~unication among many sites. security can 
be impaired when the numbers of local users make it difficult for 
them to be effectively monitored. The problems ~ssociated with 
"too much too fastN can lead to disaffection from computerization 
that is very difficult to reverse. 
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CHAPTER VII 

ANALYSIS OF MICROCOMPUTER USE 

The analytic model used in this study envisions the second stage 
of microcomputer adoption to be the use of the microcomputers. 
There are numerous aspects of use that are of interest in 
understanding microcompu~er adoption in a developing country 
setting. For this study, the issues related to use are fairly 
narrow. They concern the factors that determine how the 
microcomputers are used, who uses the microcomputers, and the way 
and extent to which microcomputers and microcomputer output are 
utilized. 

The organizational ch~nge and technology change literature 
suggest the importance ot certain factors related to use of 
microcomputers and their output: 

o Training 

o Communication channels within the organization 

0 Management systems that provide incentives 
disincentives for various kinds of behavior 

o Role delegation and changes in roles 

o Individual values, attitudes, skills and experience 

and 

The study model anticipates that the ~ore effective and 
widespread the use of microcomputers and products, the greater 
the likelihood that microcomputer/product u3e will become 
•embeddedm in the sytem. For this study, neffe~~ivem use is 
reflected by the extent to which the objectives of microcomputer 
use are attained. Assessment of effectiveness utilized the 
subjective judgements of users, key decision-makers, advisors, 
and the researcher. 

BYPO'"tBESES CONCERNING USE OF MICROCOMPU~~RS 

The issues related to microcomputer· use are extensive and 
complicated. This discussion will be confined to a small series 
of hypotheses that appear to be par.ticularly valuable in 
explaining the factors important to developing effective 
microcomputer use. 
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Hypothesis 1. The better the training ~fit• with organizational 
needs and operator skills, the more effective the microcomputer 
use. 

This hypothesis identifies a l~ey component of effective training 
in microcomputer use: relevance to the trainee's job. In both 
Kenya and Indonesia, trainers emphasized the importance of hands
on training using exercises directly related to the tasks the 
trainee is called upon to do in his/her work. In MALO, Kenya, 
the advisor-trainer found that one drawback of the standard 
training manuals were the exercises, which were unrelated to the 
actual applications Kenyan operators would use. He developed a 
booklet for the finance division of MALO which included a series 
of exercises directly related to the kinda of on-the-job 
applications the Kenyan oper~tors would be called upon to carry 
out. In Indonesie, PAIK has invested considerable skilled staff 
time to develop microcomputer manuals with exercises directly 
related to the work of the trainees. 

In MOF, Kenya, the approach has been different. Training is more 
abstract, introduced with explanations of fairly technical 
concepts and operations processing principles. Trainees use 
standard manuals with examples that have no relationship to the 
actual work they do. To the planning officer-trainees in MFP, 
microcomputers seem complicated, and it has been difficult for 
them to understand how microcomputer use relates to their work. 
The budget officer who is learning to operate the microcomputer 
is also having difficulty making his way through a manual that 
does not present exercises related to the applications he will 
use. The trainer in MFP, a computer programmer, feels that 
training would be mote effective if there were exercises directly 
related to the work people will be doing with the microcomputer. 

A corallary to this hypothesis was suggested by an expatriate 
working in Kenya: The better the training "fitn with the culture, 
the more effe~tive the training. It is his view that in Kenya, 
the culture may make the self-training aspect of microcomputers 
particularly attractive. He feels that Kenyans are generally 
reluctant to ask questions and are particularly reluctant to do 
so with expatriates or Kenyans of Indian extraction. He links 
these responses in part to the colonial experience, when one 
method .us~d by the colonial power to maintain control was to 
control learning. He hypothesizes that if training is designed 
so that trainees can work independently, without having to ask 
many questions, they will be more likely to learn to use the 
microcomputer. 

Without attempting to assess the accuracy of this hypothesis, it 
is interesting to note that many planning officers mentioned 
their embarrassment at having to repeatedly ask questions of 
trainers. They attributed at least some of their reluctance to 
learning to operate the machines to their discomfort at having to 
freQuently "interrupt" the trainer with their questions. They 
felt that better training instructions should be available so 
that they could learn to use the microcomputer without having to 
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refer so often to the trainer. 

Hypothesis 2. The closer the •fit" between in-place skills and 
skills necessary for particular microcomputer applications, the 
more effective the use of those applications. 

Implicit in this hypotheses is the notion that different kinds of 
microcomputer use require different kinds and levels of basic 
skills. There appear to be five general types of microcomputer 
use, each of which requires different kinds of basic skills: 1) 
Entering data into menu-driven programs, 2) word processing, 3) 
use of interactive programming packages, and spreadsheets, 4) use 
of statistical packages, 5) programming in "high level" 
languages, including dBase II and BASIC. 

The first three types of uses appear to be easily taught to those 
with basic reading comprehension skills. The fourth type of use 
requires sophisticated analytic skills in order to be applied 
effectively. The skills requiLed for the fifth type of use are 
less clear. The experience of the TAP advisor in MALO suggests 
that four years of high school mathematics are necess~ry to 
become a skilled programmer of dBase II. At MFP, however, the 
clerk who has mastered dBase II programming has very little math 
background. The kinds of skills related to aptitude in 
programming remain unidentified, as do methods for identifying 
those skills. 

The cases make it clear that the training required for a 
particular system depends on the needs of that system. In the 
finance division of MALD, Kenya, for example, it was necessary to 
train skilled dBase II programmers who can produce customized 
reports for finance officers. In the planning division, 
microcompL!1:f•r operators are planning off ice rs who use statistical 
packages and spreadsheets to produce information t&1ey will use 
themselves. .The most rigorous aspect of the planner's training 
is preliminary to microcomputer use, so that he/she can design a 
reasonable model, gather appropriate data, and interpret the 
statistical results. Planning officers who have that background 
have learned to usa packaged computer programs relatively easily, 
and have been largely self-taught. 

The new ~rojects management system in MALD · provides a good 
illustration of the dynamics involved in determining the kinds of 
training needed. If standardized project management reports can 
meet the needs of information users, then a series of menu-driven 
programs can be designed by an advisor or a programmer. Using 
menu-cld,1f'11 pr:ograrr.s will require little training for 
microcomputer operators. If the projects management .tnformation 
can be presented in essentially standard reports that must be 
modified in a limited way along a set of given characteri~tics, 
one or two people may be trained in ir.teractive dBase II. Again, 
extensive programming training will not be necessary. If, 
however, customized reports will be required which cannot be 
anticipated with pre-designed soft~are programs, then it will be 
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necessary 
level of 
consuming. 

to train highly skilled dBase 
training will be much more 

II programmers. 
complicated and 

That 
time-

The knotty problem confronting those providing the most 
complicat~d forms of microcomputer training is deciding who to 
train. Practically speaking, there may be few options in the 
field: only a very few people may be available for training. The 
experience in Kenya suggests that the iimitations may imposed by 
the incentive system (discussed below) rather than the physical 
presence of people with appropriate in-place skills. 

In MALO, Kenya, for example, substitution of dBase II for 
packaged spreadsheets carried with it requirements for ~uch more 
demanding training. The advisors wanted to train finance 
officers to program in dBase II, tat were unable to obtain 
professional staff for that training. Although middle and senior 
level professional staff were willing, and in some cases eager, 
to receive the microcomputer output, they had little interest in 
learning to program in dBase II, at least during the first three 
yeats of microcomputere use in the ministry. 

Given the lack of interest on the part of the professional.staff, 
the TAP micr.ocomputer advisor was limited to training clerical 
officers in dBase II programming. The task was difficult, and 
only one clerk has become a skilled programmer, although a second 
can carry out simple programming tasks. Yet the effort was 
successful in preparing at least one MALO staff person to take 
over programming when the microcomputer advisor departed. TAP 
hopes that the skilled clerk-programmer will be able to train 
additional Kenyan programming staff. 

TAP's training of clerical staff to program in dBase II raises 
the issue of "contentless programming.~ Does it make sense for 
clerks, who do not understand the financial and budget 
information, .to learn to program? The ~nswer to that question 
for MALD appears to be yes, for two central reasons~ 

First, even without understanding the ccntent, the clerk
prograrn.mers can, and do, manipulate the information in response 
to requests by those who do understand the content -- currently, 
in MALD, .. the TAP advisors, as well as some finance officers. 
Clerk-progfarnrners, in effect, take on tasks that might otherwise 
have to be done by professional staff (see Chapter I for further 
discussion of differentiation of microcomputer functions). By 
doing so, the clerks effectively relieve managerial and 
professional staff of time-consuming chores. Given the scarcity 
of managerial and professional skills in MALO, as in the 
governments of most developing countries, that contribution is 
extremely valuable. Even after some MALD professional staff 
understand dBase II programming, it is likely that they will 
leave most of the programming tasks to the clerk-programm~rs. 

There is a second consideration. Recent socio-technical studies 
in the United States suggest that microcomputers are used most 
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effectively when job functions begin to overlap.(!) According to 
this model, microcomputers are used most effectively where there 
is extensive communication between the clerical/sec·retarial staff 
who operate the microcomputers, and the professional staff. The 
former eventually understand some of the content of the 
information, while the latter better understand the principles of 
microcomputer operation. The professionals way key in some data 
and do some programming, while the clerical/secretarial staff 
participate in decision-making about the microcomputer 
applications. 

It is too early to tell whether this ideal model will ever be 
approached in MALD. There is increasing communication between 
the professional staff and the clerk-programmer, as they discuss 
t.he microcomputer output needs. What is pertinent for MALO, and 
for the Kenya and Indonesia ministries generally, however, is the 
extent to which that communication will cor1tinue to expand. 
Clerks will not make finance and budget decisions, and finance 
officers are not likely to take on many of the skilled 
microcomputer programming tasks. Yet both groups should 
understand the principles and issues involved with one another's 
jobs. The greater the communication between them, and the.ir 
understanding of one another's work, the more effective the 
system is likely to be. Unfortunately, strong status divisions 
tend to obstruct communications between clerk-programmers and 
ptofessional staff. 

The MALD experience illustrates that where the microcomputer 
operators are not the users of the information, it is valuable 
for them to develop some understanding of the content of the 
informatio·, with which they work. In MALO, for example, clerks 
carrying ;..ut the bulk of the programming tasks must be directed 
by people who understand both the finance and budget system and 
the principles of dBase II software, Currently, only TAP 
advisors can serve that function. Similarly, in MOF, Indonesia, 
team members must understand the content of the tax or the 
customs processes as well as the principles of microcomputer 
operations in order to participate effectively in developing a 
system for their Directorates. 

The cases also illustrate how critical it is that 
microcomputer output understand at least the 
microcomputer operations. If those who use the 
output do not understand the principles of 
operations, they often develop two sorts of 
expectations. 

those who use 
principles of 

microcomputer 
microcomputer 

unrealistic 

One common reaction is to view the computer as infallible and the 
output as inevitably correct ("it must be right, it comes from 
the computer"). That perspective on the part of those who use 
the information is dangerous. Serious mistakes can be overlooked 
because no one questions the computer results. In MOF, 
Indonesia, for example, problems in the customs microcomputer 
information system went unnoticed by customs officers who did not 
feel they could challenge computer output. Advisors in MALO, 
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Kenya are also concerned that microcomputer output is accepted 
there without question by many who use the information. It is 
interesting to note, on the other hand, that the· assumption of 
microcomputer infallibility has had some positive indirect 
effects in MOF, Indonesia. At least in the early period of 
microcomputer introduction, local tax officers assumed ~ae 
microcomputer could detect errors in tax reporting. The 
"psychological impact" of the microcomputer therefore supported 
one objective, more honest reporting of tax information. 

The other inappropriate response to microcomputers among those 
who use microcomputer-produced information without understanding 
microcomputer operations is underestimatation of what is involved 
in creating the software necessary for effective microcomputer 
use. These people tend to perceive microcomputer use as merely 
"pushing a few buttons." One manifestation of this perspective 
is demonstrated by the Kenya Treasury's requests for special 
reports from MALD.. Often the formats Treasury requires are very 
difficult to produce using dBase II. The requests are increasing 
because Treasury officials feel that MALO "will just do it on the 
microcomputer." For some reports, however, providing the 
required format may absorb a full week of scarce skilled 
programmer time. It wi.11 be impossible for MALO to continue to 
provide many complex reports, partit ·1larly after the TAP 
microcomputer advisor departs. Hopefully, the experience Treasury 
is gaining with their own microcomputers will provide better 
understanding of what is involved in preparing the reports. 

Hypothesis 3. Training in the use of new microcomputer products 
enhances effective use of those products. 

Microcomputers differ in a fundamental way from most new 
technologies introd11r::ed into developing countries in that they 
are a new technoloqy that produces a new technology. If the 
microcomputers are used only to produce precisely the same 
information as was produc~d manually, training in products use 
may not be necessary. Microcomputers are often used to produce 
information that was not available previously, however. Where 
that is the case, ~sers of microcomputer products are likely to 
need training in order for them to use the products most 
effectiye~.¥. (2) 

lr 

MALO well illustrates why training in the use of microcomputer 
products is often necessary. A central objective of 
microcomputer adoption in MALD was to improve management 
operatio~s. One of the most difficult and intransigent 
obstacles, however, involves professional staff resistence to 
using the information provided by the microcomputer for decision
making. The problem is due in part to the incentive system 
(discussed with regard to Hypothesis 6). In part, the problem is 
related to political concerns (see Hypothesis 6 and Chapter XI). 
But one important aspect of the problem is due to lack of 
training and experience. 
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Insufficient experience and training in management skills ~mong 
middle and senior finance officers impedes their effective use of 
the microcomputer output. Many senior finance off·icers have had 
no training in analysis of finance information, They are unable 
to analyze and summarize information for presentation to the top 
echelons of the ministry. If those decision-makers are to 
effectively use the massive amounts of data produced by the 
computer 6 those data must be presented in an accessible form. 

Thus, senior administr~tive staff in MALO need better 
understanding of both what the microcomputer can do, and how to 
use the information that it produces. TAP advisors have been 
working closely with finance officers to help them develop the 
skills to analyze the finance information provided by the 
microcomputers, and apply it to decision-making. TAP has also 
begun to send younger senior officers to training courses that 
introduce those officers tc the kinds of information systems 
available with a microcomputer and how the information can be 
applied to decision-making.(3) 

This approach rais~s the issue of the appropriateness of 
introducing microcomputers to induce new ways of using 
information in decision-making. Ideally, the context int6 which 
microcomputers are introduced have what may be termed "qualities 
of receptivity.w Those qualities include perceived need among 
adoptors for an application the microcomputer can provide, in
place skills among adoptors that permit use of the application, 
and support from relevent organizational leaders for the 
microcomputer adoption. Thus, microcomputer use should ideally 
be demand-driven. 

The crucial question, however, is whether the microcomputer can 
be used by outside advisors (or some segment of an organization) 
to g.en_e~ demand for its output. Must microcomputer adoption 
await the existence of such skills as financial analysis and 
statistical analysis, and the related demand for information? Or 
can microcomputers be used to stimulate interest in developing 
those skille? 

The cases suggest that the answer is complicated. In both MALO 
a1 j MFP, Kenya, as well as in MOF, Indonesia, receptivity to 
microcomputers depended on the ability of the machine to respond 
to an &!iist..ina demand for information. ' In MALO, the 
microcomputer was first used for expenditure monitoring. This 
was an existing process for which there was already demand for 
the information, and for improvement in the speed, accuracy, and 
clarity of presentation of the information. In MFP, the first 
uses were to respond to ad hoc requests for information from 
senior officials. In MOF, the microcomputer was used to respond 
to the perceived need among top officials for more accurate and 
rapidly processed information. 

Those experiences suggest that the effective early use of 
microcomputers requires an existing demand for information which 
the microcomputer can provide faster and more accurately than can 
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existing processes. The ability of microcomputer operators to 
provide that information legitimizes the microcomputer and gains 
it acceptance, at least among those demanding th& information. 
That condition suggests a corollary hypothesis: to gain support 
for microcomputer use, the machir2 is best used to respond to 
information needs from as senior levels as possible. Once the 
senior officers are convinced that microcomputers serve a 
perceived need, acceptance of microcomputers will be more easily 
developed among middle and lower levels of the organization. 

The cases of MALD and MFP, Kenya, also suggest, however, that 
after microcomputers have responded to existing demand for 
information, they can be a useful tool to help to encourage nst1'l 
ways of using information in decision-making if.. t..hll il.e. 
accompanied ~ t..r.ain.in.9. in .t.b..e ~ Q.f. ~ inf2rmation, i.e., use 
of the microcomputer output.(4) 

Within a management training program, microcomputers thus appear 
to assist in the effort to stimulate new use of information for 
decision-making processes. In MALD, TAP advisors have. used 
microcomputers very explicitly in that way. The microcomputers 
provide information that would otherwise be difficult or 
impossible to obtain. Advisors work closely with officers to 
impart methods of interpreting the information and applying it to 
decision-making. They are attempting, in essence, to modify the 
traditional bureaucratic culture in which decisions are made 
without reference to data. 

One of those advisors hypothesizes that the traditional 
constraints associated with obtaining accurate information has 
discouraged managers from attempting to obtain or use 
information. The managerial style has become one of making 
decisions on bases other than quantitative or "objective" 
information. That decision-making style tends to persist even 
when better information is made available. 

That advisor feels that microcomputers can be used to alter that 
tradition culture. If the microcomputers are used to process 
information quickly and accurately, and the information begins to 
be available for decision-making, the culture will change. 
Application of information to decision-making processes will 
increasingly become an integral part of the decision-making 
style. · Thus, in MALD, in the words of one TAP report, "the 
'cost' of information in terms of time and inconvenience was 
lowered and senior officers decided to 'buy' more of it" 
(Pinckney, 1964: 21). Because th2 microcomputer could make useful 
information more readily available, it encouraged officers to 
develop skills to analyze the information. 

It is essential to note, however, that the hypothesis presented 
here does IlQ.t. suggest that changes in information use will be 
achieved merely by placing microcomputers in an organizatior. in 
the hope that they will spontaneously be used for improved 
decision-making. Rather, the use of microcomputers in MALD and 
MFP sugg~sts that the microcomputers must f ir3t "prove 
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themselvesw by meeting existing demand for improved information 
supply. Afterward, new information provided by the 
microcomputers must be accompanied by training eff0rts 
specifically aimed at improving skills in analysis and 
application of the information. The availability of the data 
accompanied by such training can generate demand for 
microcomputer-produced information to be applied to decision
mak ing. In addition, the formal and informal incentive systems 
must support use of informa~ion in decision-making, and political 
concerns cannot obstruct it (see Hypothesis 6). 

The contrasting experiences of the two ministries in Kenya also 
suggest that the perceived need for training in the use of 
microcomputer output may be related to expectations about the 
role of the microcomputers. In MALO, the microcomputers are 
considered by the advisors to be part of a larger management 
training program. The microcomputers are used to provide 
information that officers have not been accustomed to using. 
Therefore, training in the use of microcomputer products is 
considered an essential part of an overall management training 
program. It seems clear that without that training, effective 
use of microcomputer output would be much more limited. 

In contrast, advisors in MFP conceive the role of the 
microcomputers to be that of a simple service instrument. Thus 
far, microcomputer output is either a response to explicit 
demands from senior officers, or replicas of the documents that 
had previously been prepared manually, with a few small additions 
in information. The advisors expect that although microcomputer 
applications will broaden, the output will continue to be 
produced in response to requests from ministry officers. 
Training in the use of the documents is not expected to be an 
important part of microcomputer adoption. The evidence from MALO 
suggests, however, that a :raining component in the effective use 
of microcomputer output will eventually :,e necessary in MFP. 

In MOF, Indonesia, the training effort in microcomputer 
operations is so extensive that there has been little thought 
given to the need for training in the use of output. The 
expectation is that in the s~.ort-term, microcomputer output will 
replicate the output that is being produced manually, and will 
not req~ire training in its use. Nonethless, there are plans for 
using mic!ocomputers for financial analysis and for providing 
training in the use of microcomputer products. 

Hypothesis 4. The more "responsive" the microcomputer is to the 
users' needs, the more effective will be the microcomputer use. 

One way in which microcomputers have revolutionized computer use 
has been in their responsiveness to user needs and skills. The 
plethora of packaged software, and the ability of skilled 
programmers to develop menu-driven programs, makes microcomputers 
potentially accessible to broad populations of users who have no 
technical skills. 
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The exoerience of TAP in MALt indicates that menu-driven programs 
can be developed to compensate for the lack · of available 
technical skills. Similarly, in MOF, Indonesia, programmers have 
been designing menu-driven packages in Indonesiant so that they 
can be effectively used at the district level, where technical 
skills are in scarce supply. Thus, it appears that the 
responsiveness of microcomputers makes them par.ticularly 
appropriate for use in contexts whe17e technical skills are 
limited, as is the case in most developing countries. 

Hypothesis s. The more "respon~ive~ the microcomputer products, 
the more effective the use of those products. 

The evidence from MALO, Kenya suggests that if microcomputer 
operators/programmers are responsive to the needs of product 
users, the products will ~ake a more effective contri~ution to 
decision-making. It also makes it clear, however, that more 
responsiveness is not necessarily better from an organizational 
point of view.(5) 

Responsiveness is a continuum, ranging from providing standard 
documents that present the same types of information in the same 
ways, to providing customized documents for individual product 
users. There appear to be four levels of responsiveness: 1) The 
least responsive system is that which produces documents that can 
be prepared most efficiently, without modifying documants to meet 
special needs of document users; 2) The next most responsive 
system allows a standard document to evolve over time in view of 
users' expressed needs; 3) A yet more responsive system allows 
the product ~ser to request adjustments from among a omall number 
of standard alternatives in the standard document; 4) The most 
responsive system is that which provides information according to 
the particular needs of every information use. 

The ncost" of responsiveness, in organizational terms, is, of 
course, the investment in developing technical skills uecessary 
to prepare t~e document. It is impossible to calculate precisely 
when the marginal benefit of reeponsiveness equals the marginal 
cost of technical skill invested to produce the document. 

The experiences in Kenya and Indonesia provide three alternative 
scenarios in which the context determines the limits of 
responsiveness. In one, illustrated in the planning division of 
MALO, the microcomputer operator and the product user are the 
same per~on; responsiveness is limited only by the skills and 
time constraints. of that person. It is, by its very nature, a 
level 4 system. 

A second alternative is illustrated by the finance division of 
MALD, K~nya. In thls type of context, the limits of 
responsiveness are likely to be a matter of mutual adjustment 
between microcomputer operators and users of products. Within 
the finance division of MALO, for example, there are several 
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systems, which are the outcomes of 
microcomputer operators and products users. 
in responsiveness from level 2 to level 4. 

adjustment between 
Those systems range 

MOF, Indonesia illustrates a third scenario. In MOF, the system 
is to be designed, then us~d without further modification in 
response to those using the documents. Thus, the system appears 
to be comparable to the least responsive level described above, 
level 1. MOF is using two methods to develop systems that are 
sufficiently responF>ive. 

First, MOF is using teams of technical and "content" staff to 
design the system. The expectation is that the "content" staff 
will ensure that the system will be adequately responsive to the 
needs of those using the microcomputer output for ~ubstantive 
decision-making. There have been two important difficulties with 
this approach: 1) content ~taff defer to technical staff, and 2) 
content staff press for systems that do not exploit the 
advantages of microcomputers. Nonethel9ss, there is a concerted 
effort to raise the competency of the technical staff regarding 
content and the understanding of the content staff regarding 
technical issues. It is a valuable model for develop~ng an 
information system.(6) 

The second way in which the system in MOF is made somewhat more 
responsive is by actually conforming to level 2 of the schemata 
above. Although nominally the system is to be designed by the 
teams and to be used without further modification, in fact the 
teams, and more particularly the technical staff, have been 
responding to criticism from users of the information. That 
criticism must be strong and sustained, however, to convince 
system-designers to modify the system. The experience in MOF, 
and particularly in the Customs Directorate (see page 76) 
suggests that level l systems can have serious shortcomings in 
meeting the needs of output users. It also indicates that if the 
system conforms only to leve1 1 responsiveness, a great deal of 
effort must ·be made "up front" to ensure responsiveness. A 
reasonably reponsive level 1 aystem may therefore actually cost 
more than a level 2 system, which can "add" responsiveness over 
time. 

The experiences of Kenya and Xndonesi~ suggest that the degree of 
responsive·iless is critical and should be expricitly considered 
during the early stages of designing the microcomputer system, in 
view of the needs and objectives of the system. For a given 
technical staff, there is a trade-off between degree of 
responsiveness and the number of people who can be served. Thus, 
the more responsive the system, the less likely it is to be able 
to respond to many product users. The most responsive system 
may not, therefore, be the most effective system. System 
responsiveness must be appropriate to both the needs of the 
organization and the supplies of technical labor. 

The degree of responsiveness may also change over time. In MALO, 
finance officers have become so used to the !lexibility of dBase 
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II, and the ease of correcting documents using the microcomputer, 
that they insist that all documents that include many figures be 
prepared on the microcomputer. The TAP microcomputer advisor 
found that demand for individual reports increased at a much 
faster rate than the supply of technical skills can support. 
Early high levels of responsiveness therefore have had to be 
modified. 

The microcompute:'s successful high degree of responsiveness thus 
can hold the seeds of its demise if unrealistic expectations 
persist among senior officers w~~~ do not understand the machine's 
capabilities and limitations. On the other hand, early high 
levels of responsiveness ~ay be important in developing 
commitment among key decision-makers. At any point in tim~, 
there are also likely to be differing levels of responsiveness 
for different u~ers, e.g., senior decision-makers may always 
receive the highest level of. responsiveness, while middle level 
administrators may have to use standard documents. 

Hypothesis 6. An incentive-disincentive system that supports use 
of microcomputers and microcomputer products will be criti~al to 
developing effective usee 

MALO, which has used microcomputer3 longest, has had few problems 
with the hardware, despite heat, dust and electric power 
fluctuations. Although much of the software training was 
difficult, Kenyan staff were trained so that they could utilize 
the software independently of advisors. The human and 
organizational factors C"orgwar~" in the vernacular) have not, 
however, been as accomodating to microcomputer applications as 
the hardware and software. One of the most important "orgware" 
factors is the incentive-sanction system. 

MALO, Kenya, best illustrates the critical role of the incentive 
system. In .the finance division of MALO the incentive system 
does little to encourage either clerical or professional staff to 
learn to operate the microcomputers. Furthermore, some aspects 
of the incentive system actively discourage staff from learning 
to operate the machines. 

The group. that has ~vinced the most interest in learning to 
operate the microcomputers has been the clerical and secretarial 
staff. Yet the structure of the government: schem~s of service 
does not provide for any compensation to clerks who learn 
microcomputer programming. Although clerks in the finance 
division appear to be a good source for microcomputer 
programmers, the inability of the civil service to reward to 
clerks' development of this new skill has created a serious 
problem. As one of the advisors noted, "All the incentives for 
the administrative people encourage them not to get involved in 
the compute~. Yet the people who want to get involved, can't be 
promoted. So it's a Catch 22." Another remarked, "It's a big 
problem. The only rewards [to clerk-programmers] are increased 
status, being able to do an important job that keeps you 
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interested and activei 
in the private sector." 

and maybe later you can get a better job . 
The comments of the clerks attest to the negativa effects of the 
incentive system. They have clearly come to doubt that it is 
worth investing the required time and effort to learn 
micro~omputer programming when there is no apparent material 
incentive for doing so. 

Yet the lack of incentives within the ministry has to some extent 
been off set by incentives outside the formal system that induce 
clerical staff to learn to operate the microcomputers. Some of 
those incentives are intangible benefits inherent in 
microcomputer use, e.g., the work is easier, less tedious, more 
interesting. The only clerk to survive the first dBase II 
training group, for example, said that she was motivated by the 
opportunity to do more interesting, more creative work. But she 
also admits that she will be extremely disappointed if she does 
not receive a promotion. 

Another important set of incentives are tangible incentives 
external to the ministry. The clerks and secretaries are well 
aware that microcomputer skills can significantly expand· their 
employment opportunities. One incentive for working for TAP, is, 
in fact, the opportunity to learn to use the microcomputer. 
Thus, to the extent that clerks and secretaries in MALO have 
become interested in learning to operate the microcomputers, they 
are re~ponding to incentives outside those of the ministry's 
foLmal management system. By learning microcomputer skills, they 
hope to find more remunerative jobs outside the ministry~ It 
seems likely that the clerks who have learned to program in dBase 
II will leave the ministry unlees new incentives to stay are 
offered. 

Even were the problems of promoting clerks resolved, more 
difficult m~nagernent issues would remain. Creating and 
implementing the division's information system requires 
understanding of content, i.e., the finance and budget 
information, as well as t~chnical programming skills. Given the 
lack of incentives for professional staff to learn the principles 
of microcomputer operation, developing Kenyan professional staff 
whi<"'h can .. direct clerk-programmers is a problem that TAP has not 
yet been able to solve. ' 

Recently, however, some middle level administrators have 
expressed interest in learning to operate the mic~ocomputers. 
That interest has been a response to changes in informal 
incentives and pressure from abov~. Microcomputers have made it 
possible for those officers to respond effectively to requests 
for information from their superior officers. When it becam~ 
clear that the microcomputer advisor was leaving, the finance 
officers realized that it was important to them that the 
microcomputers continue to operate. The finance officers have 
responded with limited but growing interest in learning to 
operate the microcomputer. Their interest also sterns in part 
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from recognition that microcomputer skills can expand their 
employment or educational opportunities outside the ministry. 

The incentive system in MALD also strongly influences the extent 
to which professional finance staff use microcomputer output. 
There are qualities inherent in mic~ocomputer products that 
encourage MALD administrators to use them rather than products of 
the manual system: microcomputer products are available more 
quickly, they display relationships in the data that would 
otherwise be difficult to calculate, they provide information in 
a clear and readily accessible form. 

Yet there continues to be considerable resistence to using 
microcomputer products to change the basis for decision
mak ing. (7) It was clear in MALO, and to a somewhat lesser extent 
in MFP, that there is reluctance to using financial information 
for decision-making, regardless of whether it comes from the 
microcomputer or elsewhere. Take, for example, the expenditure 
monitoring reports that are distributed to all MALO Division 
Chiefs. The reports are intended to help the Division Chiefs 
determine allocations for the coming fiscal year. Yet many of 
the Division Chiefs choose not to use the information, and 
continue to allocate budget funds incorrectly. In their ~rticle 
about microcomputer adoption in MALD, Pinckney, Cohen, and 
Leonard (1984: 8) suggest several possible explanations for such 
misallocation: l) The Chiefs may not consider allocations 
important since allocations can be changed during the year; 2) 
They may prefer a simple allocation method such as giving the 
same amount to each district because it is easier than 
calculating different allocations; 3) They may be responding to 
political pressure.(B) 

Yet, fundamentally, whatever the dynamics of the foregoing 
influencest the key to officers' reluctance to using 
microcomputer output for decision-making lies with the incentive 
system. Suf~icient positive incentives must exist to induce 
officers to make the effort to use the informrtion to allocate 
funds. Certainly government bureaucrats in Kenya, like those of 
other countries, including the United States, respond to many 
important "political" tasks and goals aside from those of 
efficiency considerations. Furthermore, in Kenya there are often 
tensions ~~tween a "rational" approach to decision-making and 
personal or tribal ties that impinge on the decision-maker's 
choices. Yet it is the role of the incentive system to offset 
those influences. If information is to be used to improve 
decision-making, the structure of incentives must be designed to 
do so; the incentives themselves must powerful enough to do 
so. ( 9 )• 

Patterns of response in the planning division of MALD support the 
observations of the finance division. There are no tangible or 
intangible incentives for planning officers to use the 
microcomputers for analysis. According to many planning officers, 
use of such analysis is ignored by senior officer. To the extent 
that there is demand for analysis, senior officers generally turn 
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to the advisors rath~r than their own officers. 

There are even, in the planning officers' view, disincentives to 
doing analysis. As one advisor noted, planning officers are "not 
rewarded for doing something right, and penalized for doing 
something wrong." In confidential interviews, many planning 
officers complained that they actually got a negative response 
from their superiors for doing quantitative analysis. 
Furthermore, the fact that promotion prospects for economists ace 
very poor, regardless of the quality of their work, discourages 
initiative and hard work. 

several TAP activities have attempted to overcome these obstacles 
by providing incentives external to the formal system. 
Particularly effective among those incentives is the opportunity 
to go the United States for further training. TAP also uses 
intangible incentives. They provide positive feedback to planning 
officers who conduct quantitative analysis, work with them to 
improve analytic skills. and provide forums in which the officers 
can present their findings to their colleagues. 

It is also clear that there are other incentives e~ternal to the 
formal ministry management systems that encourage planning 
officers to learn to use the microcomputer for analysis. Some 
planning officers are motivated by interest in the microcomputer 
and desire to master its use. For many, an important incentive 
is more tangible: improved employment opportunities outside the 
ministry. 

Although the evidence is less abundant at MFP, because the 
microcomputers have not been there as long as at MALO, the 
pattern app~ars to be similar. Finance officers have shown 
little interest in learning to use the microcomputer, aside from 
one middle-level budget cff icer whose supervisor assigned him the 
task of learning to enter data into a microcomputer. Planning 
officers hav, also shown little interest in learning to use the 
microcomputer for analysis, citing the same kinds of 
disincentives as were mentioned by rlanning officers i~ MALO. 
The only planning officer who does use the microcomputer for 
analysis is working on assignments she receives from an Indian 
consultant to· the ministry. She was already familiar with 
microcompµ.ters, having worked with them at the university. • • 

As was the case in MALO, the most enthusiastic group in MFP has 
been the clerical/secretaries staff. They cited expanded 
opportunities outside the ministry as a primary incentive for 
learning to operate the microcomputers. The clerk who has 
learned to program in dBase II also hopes to be sponsored by TAP 
for additional training outside the mi~istry. 

There is another form of incentive that should be rne .. tioned, 
although it haP affected only a few professional staff. That is 
the assignment of specific tasks that can best be done with a 
microcomputer. As one planning officer who encourages his staff 
to use the microcomputer noted, "You can't just leave an 

98 



innovation in an office and expect people will come. They don't 
like to take risks. They have to be given permission and 
directed to use it by someone else.n 

The e~perience in MFP suggests, however, that the direction to 
use the microcomputers must be explicit. Otherwise, in the 
absence of additional incentives, the effect is unreliable. Many 
officers in MFPv for example, have been given assignments to 
complete on the microcomputer. Yet rather than learn to do the 
microcomputer work themselves, trey induce the cler.k-programmer 
or the microcomputer trainer to do the microcomputer work for 
them. Those officers will sit beside the clerk and tell him what 
they want~ seep by step, while he operates the machine. This 
seems to be clearly an inefficient use of the time of both 
officer and microcomputer operator. 

Hypothesis 7. The more comprehensive the change associated with 
using microcomputers or microcomputer products, the more 
difficult it will be to induce effective use of the machines or 
their products. 

It has been noted in the literature on organizational change that 
marginal changes from the status quo have a greater probability 
of successful implementation than more comprehensive changes.(10) 
The evidence from both Kenya and Indonesia suggests that the 
principle applies as well to microcomputer adoption. In both 
countries, microcomputers were most quickly an~ effectively 
applied to making marginal changes in on-going processes rather 
than to Make significant changeA or to establish new processes. 

TAP aa,,isors in MALO and RPP advisors in MFP feel strongly that 
microcomputers are most effectively introduced by producing the 
same work as had teen produced manuallyr only doing so more 
quickly and accurately, with small additions of directly relevant 
informatio~, e.g., ratios between items. In both ministries, the 
rapidity with which microcomputers have been applied to 
facilitate existing financial operations contrasts sharply with 
microcomputer use for financial analysis, which is not ordinarily 
conducted.(11) In the planning divisions of both ministries, 
planning officers have been much more responsive to learning to 
use the microcomputer for record-keeping, which they already do 
manually, ~ but they have shown little interest in using 
microcomputers for project analysis, which would be a completely 
new kind of activity. In Indonesia, PAIK officers are arranging 
for the microcomputers to produce exactly the same output as had 
been prepared manually "in order to limit resistence." 

In both countries, those introducing the microcomputers expect 
that as people become more comfortable and confident about using 
the microcomputers, they will use them for new kinds of 
activities. They anticipate that as people get used to applying 
information to decision-making, they will increasingly do so. 

A pattern of microcomputer applications emerged from the cases. 
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That pattern may be related to the tendency for microco~puters to 

be used first for processes in which there is existing demand for 
information, and later for decision-making areas that had not 
previously used the kind of information the micro~omputer makes 
available. The pattern defines the sequence in which various 
kinds of microcomputer applications become a regular part of 
government processes. (Microcomputer uses that are conducted 
solely by advisors as responses to idiosyncratic requests from 
individuals, are not included in this topology.) The progression 
is from less to more comprehensive changes in established 
procedures, and less to more difficulty in institutionalizing the 
usage. 

The first category of applications appears to be in routinized, 
regular finance and budget processes.(12) Examples are th~ 
allocations of Authorities to Incur Expenditure in MALD, Kenya, 
the distribution of disbursement invoices to vendors in 
Indonesia, or budget production in MFP, Kenya. 

The second category of microcomputer applications seems to be 
those related to monitoring of various kinds. These applications 
generally provide the same kinds of information as had been 
provided by· manual methods, only in more useful formats, and with 
some ~dditional useful statistics. Alo~g with these applications 
are customized financial reports prepared at the request of 
individual decision-makers. Word processing in response to 
individual requests also appears. 

The third category of applications includes development of 
projections for use in policy-making. Those projections require 
more sophisticated analytic skills than were demanded by the 
foregoing categories of applications. The analysis is narrow and 
focused, however, pertaining to a specific category of 
information, such as linear projections of proouct co~sumption or 
production. 

The final category includes sophisticated statistical analysis 
that considers sevetal aspects of a complex issue. The skills 
required for such analysis are usually in short supply in the 
governments of developing countries.(13) In addition, this kind 
of analysis is most valuable when it provides policy-makers with 
a set of ~lternatives and their associated co~ts and benefits. 
For such information to be used effectively, however, the policy
makers must be able to understand and weight the alternatives 
vis-a-vis other demands and constraints within which they 
operate. 

Of course, this topology does not represent an inexorable 
progression of microcomputer applications. Rather, it suggests 
the kinds of microcomputer applications that may be more or less 
easily introduced as part of on-going government processes. The 
speed with which various applications develop depends on how 
inform~tion is currently being used, and the incentives to 
change. 
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The case of MALD suggests that where new information is being 
provided, or information is being used in new ways·~ systems must 
be established to clearly delegate responsibility to analyze 
information and present it in useful ways to senicr decision
makers. There must also be explicit responsiblity to apply the 
information to decision-making. In the expenditure monitoring 
system in MALD~ for example, microcomputers provide information 
about problems of project progress or expenditure. Estimates 
Officers monitor the projects and request information from the 
spending station if its rate of spending is unacceptable. Yet 
nothing is done to enforce conformity with spending guidelines, 
and no ar.alysis is undertaken to determine underlying causes for 
expenditure probl~ms. 

One factor that impedes the linkage of information and policy 
making in MALO is the lack of integration between the planning 
division and the administrative division. Currently, there is 
little communication between finance officers and planning 
officers. Consequently, finance officers feel that the planning 
officers do not provide useful project evaluation informationa 
Planners feel that their work is ignored by the administrative 
staff, and do not feel compelled to analyze projects in ways 
finance people might find more useful. 

A recent effort to establish a closer linkage between information 
and action is the projec~s management system, of whi~h an 
integral part is microcomputer use. Although the system was too 
new for this study to assess its effects, its objectives in 
closely tying information to decision-making merit notice. The 
system includes financial information and planning information. 
Responsibilities for monitoring project implementation, and for 
presentjng reports on project status and problems to a senior
level decision-making committee are clearly delegated. The 
system also makes very visible the extent to which senior level 
officers utilize the information. 

TAP advisors expect this system to effectively integrate 
information from the finance and planning monitoring systems into 
an overall decision-making system. They hopG that the system 
will also encourage greater communication between the planning 
officers .. and the finance officers. As information from the 
planning division's projects registry is regularly provided to 
the finance officers, those officers may increasingly view the 
system as a valuable resource; the planners would in turn begin 
to feel themselves part of the policy-making system. 

Hypothesis 8: Building "ownershipn among those who are to use the 
microcomputer or microcomputer output will enhance acceptance of 
microcomputer use among those groups. 

An important concept in organizational change literature is that 
of "building ownership" of new processes.(14) The concept 
suggests that people are more likely to accept and supp0rt 
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innovation if they come to feel they are personally involved in 
bringing it about. The literature suggests that "ownership" can 
be built in a number of ways, including discussions with 
participants about the need for and benefits of the innovation, 
and the possible approaches to implementing the innovation. The 
literature also suggests that there is likely to be hostility to 
innovation if people feel that the innovation is imposed on them, 
or if they feel "left out" of the process of implementing the 
innovation. 

Although the evidence from the cases is limited, it is worth 
noting that negative reactions to the microcomputers came 
primarily from those who were bypassed by new information 
systems, or who perceived the new systems to threaten their 
status, power, and/or income. 

In MALO, Kenya, what negative response has occurred was related 
to the way in which the new computerized system was introduced. 
In the first year that a microcomputer was used for expenditure 
allocations, for example, the Division Chiefs were strongly 
critical of the process. Their response appears to have· been 
primarily caused by their near-exclusion from processo(lS). Later 
attempts to incorporate their participation, and to explicitly 
recognize their authority over allocations in their divisions, 
were rewarded with greater cooperation and a more positive 
response to the system. 

Another negative response in MALO was also the result of 
perceived exclusion from the new microcomputer information 
system. In this case, a middle level officer was inadvertently 
bypassed by the fledgling microcomput~r team. The officer's 
criticisms of the microcomputer did not seriously impair the new 
system. If, however, the senior officer supporting microcomputer 
adoption had been unable to deal directly with junior officers, 
the middle level off ic~r could have undermined the system. Had 
the middle level officer had been brought into the system at its 
onset, it is more likely that he would have been willing to 
support it. 

In MFP, Kenya, the hostility to microcomputer adoption has 
occurred primarily among planning officers. There has been 
little . a~~empt on the part of senior officers or advisors to 
develop wownership," a sense of involvement and commitment, among 
the planning officers. The plnnning officers feel threatened by 
the presence of a tool which they do not understand and which 
se~ms to have little relevance for their jobs. They are 
err.~arrassed by their lack of understanding about a tool that 
seems to be conf~rring status on those who can use it - primarily 
clerks and secretaries. 

In Indonesia, there has been a concerted attempt to build a sense 
of "ownership" among tax and customs officers who will use the 
microcomputers. There is extensive communication between the 
technical computer staff, who introduced the machines and write 
the software, and the "content" people, who will use the 
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information. The result appears to be a positive response among 
the tax and customs staff who actually use the machine. 

Unfortunatelyv the heads of the local tax offices and customs 
offices perceiYe their power to be seriously threatened by the 
microcomputer system. There has been no attempt to build a sense 
of "ownership" among those officer~, and it is difficult to 
suggest how that might be done, given their self-interest. In 
the management literature, it is generally suggested that if 
personal interests prevent "ownership" from being developed among 
a particular group, its power Rhould be reduced or 
eliminated.(16) In the case of Indonesia, however, that option 
is not available to those interested in ensuring the effective 
implementation of the microcomputer system. Reducing negative 
response may depend on altering the incentive system to offset 
what the heads of local off ices perceive to be the disadvantages 
associated with the microcomputer system. 
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CHAPTER VIII 

ANALYSIS OF THE INSTITUTIONALIZATION OF MICROCOMPUTERS 

For the purposes of this study, institutionalization of 
microcomputers is defined as the process by which microcomputer 
use becomes a stable, valued and recurring pattern of 
behavior.(l) Microcomputers have not been used in Kenya or 
Indonesia long enc~gh to permit any rigorous evaluation of their 
degree of institutionalization. What will be useful, however, is 
to consider the extent to which there has been progress in 
institutionalizing microcomputer use within the ministries. 

This study cons1aers the level 
microcomputer use in each of the 
activities discussed above: 
microcomputers, training in the 
their output, the kinds and extent 
and mi~rocomputer output are put. 

of institutionalization of 
cases to be a function of the 
the introduction of the 
use of the microcomputers and 
of use to which microco~puters 

The cases suggest that two aspects of institutionalization should 
be considered. One is institutionalized supply: the extent to 
which the use of microcomQuters is institutionalized. The other 
is institutionalized demand: the extent to which use of the 
microcomputer products is institutionalized. 

This dichotomy may appear odd to those who have observed 
microcomputer use only in the West. What appears problematic 
within the Western context, however, becomes very reasonable 
within the context of a developing country. A brief discussion of 
the differences between the two contexts can help to clarify the 
importance of distinguishing between institutionalizing 
microcomputer use and institutionalizing microcomputer products 
use when examining microcomputer adoption in developing 
countries. 

Generally, in the West, microcomputers are "personal productivity 
tools." .. ~he microcomputer is used by someone who wants the 
output the microcomputer can provide. Finance officers, for 
example, may use spreadsheet or datebase management packages as 
an integral part of their work. The desirability of applications 
motivates learning to use the microcomputer. Thus, the several 
functions involved in using a microcomputer - entering data, 
"processing" data using a software package, and applying data to 
decision-making - are all bound up into one role. 

In the ministries in Kenya and Indonesia, particularly in the 
finance divisions, the structure of microcomputer use that 
emerged is quite different. Generally, each of the functions 
involved in using the microcomputer is carried out by different 
people. Entering the data is delegated to one job category. 
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Writing software to process the data is delegated to another job 
category. A third person or group uses the data in decision
making. Is ~his a faulty approach to utilizing microcomputers? 
The structure of skills in LDCs suggests that it is not. There 
are three important points to consider. 

First, there are limited professional skills available in LDC 
governments. In many cases, those who have financial, planning 
or management skills would be overwhelmed if they tried to 
effectively carry out all the tasks assigned to them. The higher 
the officer, the greater the problem is likely to be. Often, the 
professionai staff becomes bogged down in petty administrative 
functions or routine tasks (like proofreading drafts of reports). 
Those officers need to be relieved of some of those tasks so that 
they can give greater concentration to the policy-making 
functions that are the most important part of their jobs. 

Second, there is a large base of ~on-professional semi-skilled 
labor available. The pool of clerks and secretaries is huge. 
Often. people in those positions do little productive work during 
an average workday. What work they do must be supervised and 
checked by the professional staff. 

The microcomputer provides a way for the professional time 
investment to be reduced for some tasks. Those tasks are, in 
effect, transferred from the professional staff to the 
microcomputer-using clerical/secretarial staff. The use of word 
processing provides one example. If text is prepared using word 
processing, corrections can be made solely to the items that muot 
be changed. The proofreading required by professional staff is 
far less than if entire pages are retyped, and reproofread, as is 
often necessary with typewriters. Furthermore, when pages are 
retyped, new typing errors are often made, requiring another 
round of typing and proofreading. Another example in which 
microcomputer use permits the "transfer" of tasks from 
professional to clerical staff involves entry of figures. In 
many cases, ·clerical staff can enter numerical data, and the 
entries can be "proofread" by microcomputer software routines. 

The third consideration is that programming in such languages as 
dBase II, while far easier than in such languages as FORTRAN or 
COBOL, still requires considerable training. After training, 
programinlr19 tasks can be quite time-consuming'; alone they can 
constitute full-time jobs for several trained staff. It makes 
good sense to have staff specifically trained to program in such 
languages as dBase II rather than to have the finance officers or 
other professional staff do their own programming. 

The cases thus suggest that it is likely to be appropriate, at 
least in the foreseeable future, for the functions of data entry, 
data processing, and data application to decision-making, to be 
conducted by different staff. Of course, that approach does not 
nullify the need for professional staff to become familiar with 
the principles of microcomputer operations and programming (see 
Chapter VI for futher discussion of this requirement) . It should 
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be borne in mind that even in the West, some microcomputer 
functions are often differentiated from others. In many off ices, 
there is a word-precessing staff which is responsible for 
producing documents using microcomputers. There· may be a 
"computer• staff which conducts various data processing functions 
on microcomputers and presents the results to decision-makers. 

The conditions described above suggest that examination of 
microcompnter use in developing countries must consider the 
potential differences in rates of institutionalization of 
microcomputer useL i.e., supply of microcomputer products, and 
institutionalization of microcomputer products .u.e.e., i.eo, demand 
for microcomputer products. One of the most important 
implications of this dichotomy is illustrated in the cases: it 
is possible for use of microcomp11ters to be institutionalized, 
while use of microcomputer pj;oducts is not being 
institutionalized: conversely, it is possible for use of 
microcomputer products to be institutionalized without use of 
microcomputers being institutionalized. Although this 
distinction is not relevant to some applications, it is critical 
to understanding others. · 

The literature on technology transfer and organizational change 
suggest several indicator.:i of institutionalization of 
innovation.(2) Some of those indicators relate to the way an 
innovation is used, or the "age 19 of use of the innovation. 
Others concern the support systems established to ensure 
continued use of the innovation. The discussion below presents 
some of the indicators that appear to be most useful in rneasur ing 
institutionalization of microcomputer use <supply of 
microcomputer products>, and microcomputer product use (demand 
for microcomputer products>. Although this chapter cannot examine 
all of the indicators with respect to the cases, identifying 
those indicators will be helpful to guiding future examinations 
of microcomputer adoption. 

INSTITUTIONALIZATION OF MICROCOMPUTER USE 

One set of indicators of the extent to which microcomputer use is 
institutionalized relates to the way in which the microcomputers 
are used •. Those indicators include: the scope of use <>f the 
microcomputei~, the length of time the microcompoters havu been 
used, the breadth of functional use of the microcomputern, the 
•generational agen of microcomputer use, and the expectation that 
microcomputers will continue to be used. 

Scope is measured by the number of people who operate the 
microcomputers, and the number of administrative levels and 
sections in which microcomputers are used. It ~an be hypothesized 
that the greater the scope, i.e., the number of operators, and 
the number of administrative levels in which they work, the more 
instit~tionalized microcomputer use. 

Length of time is measured by how long the indigenous operators 
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have actually been usin9 the machines to supply output. It can 
be hypothesiz~d that tne longer microcomputers have bean so used, 
the more 1 ikely they are to be used in the future, and the more 
institutionalized the use. · 

Breadth is measured by the variety of functions to which the 
microcomputers ar.e put. It can be hypothesized that the greater 
the number of different functions to which microcompcters are 
applied, the 1nore likely microcomputer use is to be a regular, 
stable part of the organization. 

"Generational age• is measured by the number of timt:.la there has 
been turnover in the staff of indigenous microcomput~r operators. 
It can be hypothesized that if the original stafi: of !ndiqenous 
microcomputer operators has been sncceeded by new ope:i::ators, the 
use of microcomputers is more highly institutionalized than if 
the microcomputer staff still consists of the oriq!nal operaton~. 

The expectation that rni.crocomputers wil 1 continu~~ to be 1Jsed is 
particularly important in cases in which rnicro~omputers were 
introduced by external advisorso It can be hypothesized that the 
greater the extent to which government staff anticipatG that 
microcomputers will continue to be used after advisors leave,· the 
more insti1~utionalized the microcomputer usA .. 

Anotbe r. set of ind ica tors of in st i tu tiona 1 i za t ion of 
microcomputer use relatee to the extent to which management 
systems support continuea nse of thjl:} machinea. !t can be 
hypothesized that where incentive systems encouragG people to 
lear~ to operate the machines~ microcomputer use is more likely 
to become highly institutionalized. It can bs hypothesized that 
where support systems such as training system~, regularized 
supply requisition systems, and service arrangements are 
established and operated by organizational staff, microcomputer 
use in the organization is more likely to be highly 
institutionalized than where tho2~ systems do not exist or are 
operated by non·-organizational f;taff. Finally, it can be 
hypothesized that the greater the extent to which thf'· balance of 
power in the decision-making structure supports continued use of 
microcomputers, the more likely microcomputer use is to become 
institutionalized. 

IBSTITUTIOllllLIZATIOR OP MIC.ROCOMPifl'BR PRODUC'l'S USB 

One set of indicators of the institutionaliza.tion of 
microcomputer products ~easures the way in which products are 
used. Those indicatcra include: thE scope of product use, the 
"intensity• product u~e, and the expectation that products will 
continue to be used. 

Scope is measured by how many people use the output, and the 
number of levels of decision-making in which microcomputer output 
u~ed. Intensity is measured by how important the users at 
different levels of the bureaucracy perceive the output to be, 
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i.e., how dependent the system is on the output. Expectation of 
continued use appears to be particularly important in cases where 
use of microcomputer output is introduced by external advisors. 
The indicator reflects the expectation on the part of users that 
the output will continue to be used after the advisors leave. 

Another set of indicators includes management systems that 
support continued use of microcomputer products. It can be 
hypothesized that the greater the extent to which incentive 
systems e~courage people to use microcomputer output, the more 
likely i.t will be that use of microcomputer products is 
institutionalized. It can be hypothesized that the existence of 
training programs to supply skills n~cessary for effective use of 
microcomputer output enhances the institutionalization of use of 
microcomputer output. 

Chapter IX suggests analytic tools with which some of the 
foregoing indicators can be measured. For this study, however, 
less formal measures were used. Those measures can, 
nevertheless, suggest the extent of institutionalization of 
microcomputers and microcomputer products in the cases~ · 

INDICATORS OF INSTITUTIONALIZATION OF 
MICROCOMPUTER PRODUCTS 

MICROCOMPUTERS AND 

Indicator 1. The broader the scope of use of microcomputers and 
microcomputer products, the greater the degree of 
institutionalization. 

This measure cf institutionalization suggests that the more 
people using the microcomputers and their products, the more 
commitment there will be to continue such use. By this measure 
of institutionalization, microcomputer use is far more 
institutional~zed in Indonesia than in Kenya. In the former 
case, microcomputers have been introduced in several central 
Directorate off ices, and in 69 local tax offices, a local customs 
office, and local budget offices, with even wider introduction 
slated for the near future. In MALD and MFP, Kenya, the total 
number of microcomputers is less than a quarter of those in 
Indones.ia, and far fewer people actually use microcomputers in 
the Kenya "ininistr ies than in MOF, Indonesia. · 

Within the ministries in Kenya, the degree of 
institutionalization differs among different microcomputer 
products, based on the scope of use. Production of AIE 
allocations in MALO, for example, affects all spending stations 
of the ministry, as well as several levels within headquarters. 
Use of microcomputers to produce those products appears to be 
relatively highly institutionalized. Budget drafts produced by 
the microcomputers are utilized by only a few levels in 
headquarters and, by the •scope" measure, are relatively less 
highly institutionalized. 
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Indicator 2. The greater the ~intensity• ·of miccocomputer 
product use, the greater the degree of institutionalization of 
that use of microcomputer products. 

"Intensity" of microcomputer products use is reflected by users' 
perception of the products' value. By this measure, demand for 
some microcomputer products is well on the way to being 
institutionalized in the finance division, MALO, Kenya. The use 
of microcomputers to allocate Authorities to Incur Expenditure 
(AI Es) , for example, appears to be well embedded in t:1e system. 
According to ministry officers, it would be impossible to 
complete AIE allocations within a reasonable period of time 
without using the microcomputer. 

For other applications, which are associated with new models of 
decision-waking, the perceived value of microcomputer products is 
more problematic. According to finance officers in MALD, 
microcomputer-produced expenditure monitoring reports are 
essential to their work, and budget drafts are extremely 
valuable. The finance officers• concern about the departure of 
the TAP microcomputer advisor, and the possibility that the 
microcomputer output will no longer be available, indicates 
strong "intensity" associated with the use of those products. It 
therefore indicates that use of those products has begun to be 
institutionalized. 

The finance officers' response to the departure of the 
microcomputer advisor also suggests another hypothesis: If 
microcomputer products users are not microcomputer users, high 
"intensity" of microcomputer products use will induce efforts to 
institutionalize microcomputer use to produce those products. In 
the case of the MALD f inanca officers, their demand for 
microcomputer products and desire to ensure the availability of 
products, has created strong support for expanding staff training 
in microcomputer use, although they themselves may not want to 
use the microcomputers. 

The cases also suggest a third hypothesis: not only must 
"intensity" of use of microcomputer products be consj.dered, but 
also the distribution of that intensity, i.e., ld3.Q. values the 
product.a.... A corollary to that hypothesis is that the extent to 
which use• of microcomputer output becomes ' institutionalized 
depends on the extent to which senior officers value that use. 

The use of the expenditure monitoring reports illustrates these 
hypotheses. Expenditure monitoring reports are supposed to ue 
used to determine allocations for the corning fiscal year. Yet 
there is strong resistence to using the output in that way. The 
current structures and systems discourage use of financial 
information as a basis for decision-making. Expenditure reports 
produced by the microcomputers are therefore used for record
keeping rather than policy-makingo As one TAP advisor noted, use 
of the expenditure reports for decision-making will not become 
institutionalized in the ministry until senior officers take the 
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documents more seriously, and consistently ask the officers below 
them questions relating to the reports. 

TAP advisors utilized this concept in designing MALD's projects 
management system. The project management reports are to provide 
information that senior ministry officers need to respond to the 
requests of the Treasury and the Office of the President. 
Consequently, the microcomputer output will, TAP hopes, develop 
the constituency among senior officers. Thus, if "intensity" of 
use of the reports is high among senior officers, it is expected 
that use of the reports is more likely to become 
institutionalized. 

The planning divisions of MALD and MFP, Kenya, illustrate both 
the importance of "intensity" of microcomputer products use among 
senior officers, and the need to develop that intensity among 
upper-middle and middle levels of officers. In MALD, only a few 
junior planning officers have the skills to effectively utilize 
microcomputers for analysis. Most senior planning officers do 
not have those skills, and therefore do not much value that kind 
of analysis. Similarly, in MFP, analyti~ skills are largely 
restricted to the highest echelon. Most planning officers at 
upper-middle and middle levels of the Directorate do not have the 
analytic skills necessary to use microcomputer output for 
decision-making. 

Institutionalization of the use of the microcomputer for planning 
analysis requires that those in senior positions understand and 
value the kinds of analysis that the microcomputer makes 
possible, and demand that kind of analysis in de~ision-making. 
It also requires that middle levels of officers are able to 
respond to that demand, and to direct those below them to provide 
useful analysis, 

In MALD, TAP is consciously attempting to develop analytic skills 
among junior planning staff. When those officers become senior 
staff, TAP anticipates, they will push the institutionalization 
of use of information for analysis. 

One microcomputer application that is . likely to become 
institutionalized more easily in the planning divisions is 
maintain~nce of the projects registries. The registries provide 
informatio~ that enables senior ministry offjcers to respond 
quickly to the Office of the President and the Cabinet. Senior 
planning officers are therefore likely to provide the 
constituency necessary to institutionalize use of those 
microcomputer products. 

One application of microcomputers that is highly valued, 
according to some advisors, is word processing. In MFP, some 
advisors feel that use of word processing made it possible to 
produce the district plans within the deadline set by the Off ice 
of the President, and thereby is highly valued. Other advisors 
feel that use of word processing alienated planning officers, who 
did not understand it and were therefore excluded from managing 
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production of the plans. It car. be hypothesized that to the 
extent that planning officers felt that micr.ocomputers displaced 
them from authority, "intensity" of use of micrcomputer output 
may have declined. 

Microcomputers are too recently introduced in MOF, Indonesia, to 
assess the extent of intensity of their use. One aspect of MOF's 
approach to developing appreciation of microcomputers is 
interesting to note, however. In MOF, as well as in other 
ministries, there is a commitment to "demystifying" 
microcomputers by introducing them widely and emphasizing the 
ease with which they can be operated. The attempt is to 
encourage staff throughout the ministry to value and feel 
comfortable about using microcomputers and microcomputer output. 
Although the intensity of use is currently limited, and is likely 
to continue to be so for most ministry staff, MOF thus appears to 
be taking a long-term view developing appreciation of 
microcomputer use to support institutionalization. 

Indlcator 3o The longer the "generational age" of microcomputer 
use, the more highly institutionalized the use, 

This indicator suggests that use of microcomputers and 
microcomputer products is more highly institutionalized if those 
who initiated use have been succeeded by others who continue the 
use of the microcomputers and the products. Of the cases, only 
MALD has used microcomputers long enough to contribute to 
understanding the dynamics of this indicator. MALD's experience 
suggests that in considering the indicator it is useful to 
distinguish between microcomputer use and use of microcomputer 
products. It also makes it clear that microcomputer applications 
within the ministry differ in the extent to which they are 
institutionalized according to this indicator. 

In MALD, Kenya, allocation of AIEs, which appea~s to be highly 
institutionalized according to Indicator 2, is also highly 
institutionalized according to Indicator 3. Use of the 
microcomputer to produce AIE allocations has survived the 
rotation of senior officers, and seems likely to continue to be 
used by future officers. Supply of microcomputer operators who 
can prodµce the AIE allocations also appears to be relatively 
highly institutionalized. Although there ~re not yet well 
established procedures for training staff, the ~AP microcomputer 
advisor has helped to ensure future produccion of AIEs by 
developing menu-drivec programs that make training for that task 
an easy matter. He has thus helped to ensure that supply will 
survive the current ngeneration" of operators. 

The production and use of expenditure monitoring reports in MALD 
demonstrates a quite different level of generational age. Use of 
the reports was not well established before the rotation of the 
"first generation" of senior officers who were learning to 
utilize the information in decision-making. TAP advisors are now 
training the current officers to use the reports. The advisors 
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hope that if the use of the reports becomes regularized before 
the incumbant officers are rotated, new officers will also be 
motivated to learn to use the reports. If the present senior 
officers are rotated before use of the reports for policy-making 
is an established process, however, institutionalization will 
again be short-circuited. 

Production of the standard expenditure monitoring reports uses 
menu-driven programs that are easy to learn to use. That type of 
production seems likely to survive the current generation of 
microcomputer operators. Production of more customized reports, 
requested by senior officers in MALO or from MFP, appears to be 
far less institutionalized. The "first generatiou" that produced 
these reports, excluding the TAP advisor, continues to be the 
single clerk-progranuner in MALO who has been trained in dBase II 
programming skills. Such training is difficult and time
consuming, and there is currently no one who has developed 
sufficient skill to succeed that clerk, nor is there an 
established process for developing "future ~enerations" of 
operato~s with those skills. 

Whether or not there is a "crjtical mass" of skilled computer 
programmers sufficient to maintain the existing microcomputer 
systems and to train new operators to succeed them is difficult 
to assess. Some TAP advisors fear that demand is going to 
increase more rapidly than the current staff of microcomputer 
operators can satisfy, and that the departure of the TAP 
microcomputer advisor will endanger the system. Others are 
convinced that the operators now available can maintain the 
system, while the absencE of the TAP microcomputer advisor will 
make senior finance officers more aware of the importance of the 
microcomputer products and the need to establish regular systems 
to provide "future generations" of skilled microcomputer 
operators. 

. 
Indicator 4. The greater the extent 
microcomputers and microcomputer products 
use, the more institutionalized the use. 

to which 
anticipata 

users of 
continued 

In considering this indicator it is again useful distinguish 
between .... institutionalization of microcomputer use and 
institutiortalization of the use of microcomputer products. To 
assess the hypothesis, ministry staff in the Kenya ministry ~ere 
asked whether they thought the microcomputers and the 
microcomputer 0utput would continue to be used after the 
advisors, who introduced the machines, went home. 

In MALD, those who allocate the AIEs were sure that 
microcomputers will continue to be used to produce the AIEs. 
They consider use of microcomputers to produce AIEs essential. 
They are also confident that there will be microcomputer 
operators available to produce the AIEs, although they themselves 
do not know how to operate the microcomputers. 
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Those who use the microcomputer-produced exper-diture monitoring 
reports are equally sure that those responsible for monitoring 
expenditures will want to use the reports. They are far less 
confident, however, that there will be microcomputer operators 
available who will be able to supply that output. 

There is considerably more doubt surrounding use of microcomputer 
output to prepare budget estimates. The ministry officers who 
are now using that output, as part of a management training 
efforc by TAP, feel that there will be continued demand for the 
the information. They suspect, however, that there may not be 
staff available to produce the information on the microcomputers. 
The advisors working with that management training effort are, on 
their part, unconvinced that officers would use the microcomputer 
information for budget preparation were the advisors to leave. 

Planning off icer:s in MALD who use the microcomputers for analysis 
feel that the microcomputers will "probably" continue to be used 
if there are provisions for servicing the machines after the 
advisors leave. They are unsure as to whether the ministry will 
be committed to funding that maintenance, howevero 

Confidence about continued microcomputer use after the advisors 
leave is much lower in MFP. This is at least in part because 
most of the microcomputer applications are r~lativt7J.y new. It 
also reflects the general uncertainty about the status of the 
microcomputers, and the limited numbers of officers who have used 
the microcomputers or their output. 

Interestingly, although the microcomputers have only recently 
been introduced in MOF, Indonesian officers in the ministry 
headquarters are confident that the microcomputers will become a 
permanent par.t of the ministry processese While there is anxiety 
in some local off ices about the introduction of the 
microcomputers, there seems to be little expectation that 
microcomputer .use will not be established in those offices. 

Indicator 5. The greater the extent to which training is run by 
government staff rather than outside advisors or consultants, the 
more institutionalized the microcomputer use. 

According •to this indicator, microcomputer us'e is more highly 
institutionalized in MOF, Indonesia, than in either Kenyan 
ministry. Although some training in MOF will be carried out by 
the microcomputer vendor, it is clear that PAIK is managing the 
training component and will provide most of the training within 
the ministry. The sophisticated technical staff of PAIK has 
established a training program and is likely to quickly 
institutionalize supply of ~taff with the technical skills 
necessary to operate microcomputers. 

The greatest difficulty in developing microcomputer staff in MOF 
involves the training of staff who can assess the content needs 
as well as the technical needs of an effective information 
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system. MOF is attempting to use "content-technical" teams to 
provide that staff. For the teams to be effective, however, the 
technical staff must understand the content of the information. 
The "content" staff must be suff icienlly well trained in the 
technical concepts so that they have enough confidence, a~d 
respect from the technical staff, to parti~ipate effectively in 
system design and implementation. The content staff also need 
training in analytic skills. 

If lhis kind of "interdisciplinary" training is not effected, 
there is danger that data will be utilized without ~eal 
understanding of the meaning of the numbers. The conviction can 
develop that "if it comes from the computer, it must be right," 
when the assumptions on which the system is based may be faulty, 
or the data may simply be bad. Thus, the institutionalization of 
skills to operate the microcomputers without institutionalization 
of skills to effectively analyze and utilize output can be 
detrimental. 

The relationship between training and institutionalization of 
microcomputer use in Kenya is a revealing one. 
Institutionalization of training in MALD has been obstructed by 
the difficulty in getting appropriate staff assigned for 
training. Those who are available for training in microcomputer 
operations can not be promoted for learning the new skill1 those 
who are eligible for promotion are not available for training. 
The problem was temporarily resolved by training a clerk in dBase 
II programming. The expectation is that she will be able to 
train two other clerks working with her~ this is at best an 
interim measure, however. 

What has raised the prospect of institutionalization of 
microcomputer use in MALO has been recent commitment by the 
government computer center, in MFP, to develop a microcomputer 
capability within its staff. Once that team has been trained, it 
will presumably provide training to other ministries, as needed. 
Thus, the issue of institutionalizing training in MALO had to be 
resolved through acceptance and support of microcomputer use by a 
more powerful ministry, MFP. Had MFP not been committed to 
providing training, institutionalization of microcomputer 
training in MALO would have been extremely difficult to achieve. 

lr 

The following four indicators can only be applied to 
microcomputer adoption in Indonesia, since in Kenya the processes 
to which the indicators refer are currently being carried out by 
TAP and RPP adviso~s. All four of the indicators suggest that 
MOF, Indonesia is in the process of establishing many of the 
supporting systems required lo institutionalize microcomputer 
use. Although the microcomputer system itself is very new, the 
means by which it was adopted appears to have made 
institutionalization a relatively rapid process. 

Indicator 6. An effective requisition and procurement system 
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established and operated by government staff reflects more highly 
institutionalized microcomputer adoption than ~ system operated 
by advisors. 

Indicator 7. An effective disbursement and allocation procedure 
operated cy 
institutionali~ed 
by advisors .. 

government staff reflects more highly 
microcomputer adoption than a system operated 

Indicator a. The greater the extent to which costs of the 
microcomputer system are known to and accepted by government 
decision-makers, the more highly institutionalized the system. 

Indicator 9. The greater the ex~ent to which go~ernment staff is 
able to choose, alter, and deve:op microcomputer systems, the 
more highly institutionalized the microcomputer system. 

It is worth noting, with regard to the four preceding indicators, 
that TAP's approach to institutionalizing microcomputer use in 
MALO recognizes the factors' importance. TAP is commited, for 
example, to ensuring that servicing for the microcomputers is 
established. An endemic problem related to all mechanical devices 
used in MALO is that of repair and servicing. Vehicles, copy 
machines, and other equipment often sit unused for months or even 
years waiting for repairs. TAP hopes to institutionalize the 
servicing of the microcomputers by building maintenancP. cont1·acts 
with private firms into the ministry budget when the TAP project 
ends. 

Similarly, TAP will attempt to have supplies adopted as a budget 
item the year before the end of the project, to ensure that the 
ministry is committed to maintaining the machines. At that time 
there will have to be an interest group in MAr,o that ccnsiders 
the microcomputers crucial, and has the power to ~upport the 
system. Although the Deputy Secretary and Undersecretary have 
been involved .in negotiations for TAP funding, and thus know the 
level of spending for the microcomputers and related expenses, it 
js impossible to predict whether they will be willing to commit 
ministry funds in the future. 

TAP is also considering the potential role for private firms to 
help MA40 evaluate and choose microcomputer systems. No one in 
the ministirry has an overview of different types of equipment, 
hardware and software, and can evaluate them. Indeed, that is a 
difficult task even for the advisors. TAP anticipates that a 
system may have to be established so that the ministry can rely 
on one of the several competent Kenyan microcomputer consulting 
firms in·the private sector. 

One of the issues related to Indicator 9 is that of 
compatibility. It is an aspect of institutionalization that MOF, 
Indonesia has been confronting, which is likely to eventually 
become important in MALO and MFP, Kenya. In MOF, several 
computerized information sytems are already linked among various 
ministries and other public organizations. Institutionalization 
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of microcomputers requires their successful inte0ratior1 into that 
network. The government staff's ability to design that 
integration will thus be an important factor in 
institutionalizing microcomputer use.{3) 

HYPOTHESES CONCERNING INSTITUTIONALIZATION OF MICROCOMPUTERS AND 
MICROCOMPUTER PRODUCTS 

The experiences in Kenya and Indonesia related to the indicators 
of institutionalization discussed in this chapter suggest some 
hypotheses about institutionalization. 

Hypothesis 1. Distribution of control over critical resources 
must support institutionalization of ~icrocomputer use if that 
use is to be institutionalized. 

The caseo of Kenya and Indonesia make it clear that 
microcomputers are not an apolitical tool. Within any LDC 
government context there are likely to be those who 9erceive 
microcomputer adoption to be positive and those who perceive it 
to be negative, whether for personal, organizational, or policy 
reasons. The cases suggest that institutionalization of 
microcomputers depends on whether those who support microcomputer 
adoption hold sufficient power over critical resources. 

Thus, Hypothesis 1 suggest~ that gaining the support of those 
with control over essential resources is cr.itical to 
institutionalizing microcomputer use. The cases appear to 
support the hypothesis. In MALO, as in MFP, Kenya and MOF, 
Indonesia, a critical factor in determining institutionalization 
of microcomputer use appears to be support of senior people with 
control over crucial resources. Thus, developing trained 
microcomputer operating staff 1 to supply output, and instilling 
appreciation for the system among senior officers, appear to be 
best pursued simultaneously. 

In Kenya, the key distribution of power determining 
institutionalization of microcomputer use has been largely inter
rather than intra-ministerial. Because MFP has more power than 
any otpex ministry, with the exception of the Office of the 
President,·~ MFP's decision on whether to adopt microcomputers was 
pivotal for institutionalizing microcomputer use in MALO, and in 
the government generally. If the Financial Secretary had refused 
to accept microcomputers in MFPv MALO would have clearly been out 
of step with the views of the most powerful forces in government. 
A TAP advisor in MALO commented that without MFP, microcomouter 
use in MALO "could have diec on the vine. MALO was really ··only 
an experiment until a ministry like MFP or the Office of the 
President adopted microcomputers.~ 

One of the most critical resources controlled by MFP is 
microcomputer programming staff. The government computer center 
(Central Bureau of St~tistics, CBS) in MP~, and the Directorate 
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of Personnel Management (DPM) will control future training of 
microcomputer operatora. DPM and CBS have refused to allow MALO 
promote clerks who have learned microcomputer programming. MALO 
is therefore limited in the incentives it can offer to encourage 
its staff to learn to become microcomputer programmers. If the 
only incentives are those of expanded employment opportunities 
outside the ministry, it will hardly help to institutionalize 
microcomputer use within the ministry. 

The head of OPM and the head of CBS insist that in the future all 
microcomputer operators must come from the data operator or 
co~nputer programmer scheme of service. Whether or not CBS and 
OPM will actually assign someone from those schemes of service at 
the request of MALD is difficult to predict. If they are not 
responsive to MALO requests for programmer personnel, MALD does 
not have enough power to demand trained microcomputer operators. 

Thus, institutionalization within MALO will depend in part on the 
response of senior officials outside the ministry. Microcomputer 
use will not be institutionalized until there is a well
functioning personnel system that can provide staff at two 
levels. One level is administretive cadre who understand the 
microcomputers, what they can do, and how to operate them at 
!east on the simplest level. MALD may be able to develop those 
capacities among its own finance officers. The second level is 
staff who can program the microcomputer in dBase II or another 
programming language. For that capability, MALP is likely to 
have to rely on OPM and CBS. 

MFP, in contrast, can demand, and enforce, staffing of trained 
microcomputer operators from the government computer center and 
DPM. As the need for microcomputer operators develops in MFP, 
there will be increasing pressure on the personnel system and the 
computer center to ensure that those operators are trained and 
available. MFP can also block or permit alloc<.ltion to MALO of 
funds for microcomputer systems. The govern~ent's recent 
agreement to · accept IBM Personal Computers in MFP constitutes 
what may be a significant step toward institutionalizing 
microcomputer use in the government generally. 

In Indonesia, many of the issues that arose in Kenya concerning 
control over resources are not relevant. The power and 
commitmenti.of the head of PAIK makes it clear that microcomputers 
are to be a permanent part of the public administration 
landscape. 

The major source of conflict over microcomputer adoption involves 
levels of authority within MOF. Some local officers perceive 
microcomputers to be a threat to their authority and/or income. 
They are attempting to withhold the resources over which they 
have some power, notably local staff cooperation in establishing 
the new system. The resolution of that conflict will depend on 
circumstances that are not directly related to microcomputer use, 
i.e., the relative power of headquarters and local offices in 
determining the processes by which local offices are run. 
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There is also a limited power conflict between PAIK and the 
Directorates in which the microcomputers have been· placed. The 
conflict is not to determine whether microcomputer use is to be 
institutionalized, but the pattern of that institutionalization. 
PAIK wants to continue its control over all computers, including 
the microcomputers. The Directorates want control over all the 
processes within their domain. The Directorates have recognized 
that control over supply of the microcomputer operators supports 
PAIK's control over the microcomputer operations within the 
Directorates. The Customs Directorate has begun to develop its 
own microcomputer programming staff in order to control supply of 
programmers. Other Directorates may follow suit. It is clear 
that the control over supply of systems analysts and programmers 
for the microcomputers will determine the pattern of 
institutionalization of future control. 

Hypothesis 2. 
institutionalization 
institutionalized. 

Incentive systems must 
if microcomputer use is 

support 
to. be 

In the two Kenya ministries, the incentive structure has clearly 
impeded microcomputer use among planning officers and 
administrative staff. Most of the incentives for those officers 
to learn to use the microcomputers and microcomputer products are 
external to the formal ministry management system. The 
incentives are provided by TAP or RPP, or arise from expectations 
about improved employment opportunities outside the ministry. 
Similarly, clerks and secret~ries are enthusiastic about lenrning 
microcomputer skills in response to perceived incentives outside 
the ministry. Unfortunately, the incentive to learn to use 
microcomputers in order to get a better job outside the ministry 
does not helr to institutionalize microcomputer use l!l.ith.i.nthe 
ministry. 

In MALO, the m·anagement systems actually discourage officers from 
learning to use the microcomputers. One such system is the 
frequent rotation of senior level administrators. New senior 
officers are often uninterested in spending a great deal of time 
l~arning to use the microcomputer systems, knowing that they will 
be transferred within a few years to a new ministry. Only if the 
microcomput.er systems, e.g., all~cation of AIEs, are already 
embedded when new senior staff co~ne into the ministry, are those 
0fficers compelled to learn to work with the systems. 

What is particularly interesting about microcomputer use is that 
there are incentives to learning to use the machines which are 
inherent in their use. All of the MALO staff who have learned to 
operate the microcomputer have been motivated, at least in part, 
by that fact that using a microcomputer makes their jobs easier 
and more interesting. While for many people this incentive does 
not compensate for lack of material incentiv~s, for some it has 
been a powerful factor motivating them to learn to operate the 
machines. 
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An additional intangible incentive for using microcomputer output 
is the perception that such use enables one to markedly improve 
performance of tasks demanded by superior officers. Thus, the 
ability to complete assignments from superior officers more 
quickly, easily, and/or accurately with the microcomputer can 
function as an incentive to use the microcomputer or its output. 
Eventual formal recognition of the improvement does, however, 
appear to be important to sustaining the force of that incentive. 

In Indonesia, PAIK has acknowledged the importance of incentives, 
and anticipates that ministry staff outside PAIK who learn to 
operate the microcomputer will receive financial compensation. 
Yet there are other management systems that discourage 
development of skilled staff in the microcomputer "technical
content" teams. One of the most important of those management 
systems is the frequent rotation of top team staff. There is a 
learning curve that new team leaders must traverse, and often 
they are rotated just as they are becoming adept in dealing with 
both content and technical aspects of the information systems. 
To move up in the system, however, officers must rotate. The 
incentive is therefore to move on, rather than stay with. their 
teams. 

A major obstacle to institutionalizing the microcomputer system 
in MOF, Indonesia is the opp0sition of the heads of local tax and 
customs offices. The structure of incentives within which those 
officers operate leads them to resist microcomputer adoption in 
their offices. What MOF has not considered is providing 
incentives that encourage the heads of local offices to support 
the new system. It is too early to say whether absence of such 
incentives will greatly obstruct institutionalization at the 
local level; what seems to be the case is that providing such 
incentives would facilitate the process of institutionalization. 

Hypothesis 3. The less comprehensive the change in activities 
related to microcomputer use, the more easily that use is 
institutionalized. 

This hypothesis arises directly out of the microcomputer adoption 
experience. in Kenya, and the comments of PAIK staff in 
Indonesia. f4) In Kenya, microcomputer use tha't only substituted 
for manual processes, but carried them out faster, more easily 
and accurately, were institutionalized much more quickly than 
nticrocomputer use associated with new ways of using information. 
Thus, AIE allocation system in MALO was institutionalized most 
quickly.· 

The expenditure monitoring system has two functions, one of which 
was institutionalized relatively quickly, one very slowly. The 
former function demanded greater use of information, but not 
extensive changes in the ways the information was used: it has 
been quite successfully institutionalized. The latter function, 
which requires extensive changes in the ways information is used 
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for decision-making, has been extremely difficult to 
institutionalize. The same has been true for other systems, like 
development of budget estimates, taat require · comprehensive 
changes in the way information is applied to decision-making. 

The relative difficulty in institutionalizing various 
applications appears to relate in part to the need for use of 
information to become an integral part of a decision-making 
system if it is to be institutionalized. If the information 
provided by the microcomputer is essentially the same information 
as is already being used in decision-making, it is relatively 
easily integrated into that system. Institutionalization of use 
of that kind of information is relatively easy. If, however, the 
information is new, or must be used in a new way, integrating the 
information into a decision-making system is more time-consuming 
and difficult. Institutionalizing that use of information will be 
relatively difficult. 

TAP has been attempting to integrate microcomputer-produced 
information into the MALD decision-making process in order to 
institutionalize use of the information. In contrast, in MFP the 
microcomputer has been used to respond to ad hoc requests from 
the top echelon. By using the microcomputer in that way, RPP has 
developed a constituency at the senior decision-making level. 
The demand for microcomputer output is, however, dependent on 
individuals. If those senior officers were to leave the ministry 
before the information were an established part of the decision
making process, and they were succeeded by new officers with a 
different orientation, the demand that has developed thus far 
would largely disappear. 

Thus, while developing the support of senior officors is 
important to institutionalizing microcomputer use (see the 
discussion of Indicator 2), it is not enough. Integrating the 
information into a decision-making system is necessary to convert 
individual ad hoc demand to institutionalized demand. The need 
to integrate ~icrocomputer-produced information into a decision
making system contributes to the relative ease or difficulty with 
which microcomputer applications are institutionalized. 

In Indonesia, PAIK officers acknowledge the greater difficulty in 
instituting a system that diverges widely from the established 
ways of d&ing things. They plan to introduce the microcomputer 
system "slowly, step by step," with initial use nothing more than 
substitution of the microcomputer to produce the same information 
that had been prepared manually. More extensive changes in using 
information will await MOF staff's developing confidence in using 
the microcomputer. 
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CHAPTER IX 

ANALYSIS OF THE IMPACT OF MICROCOMPUTER ADOPTION 

Microcomputers have baen used in Kenya and Indonesia too briefly 
to p7rmit evaluation of their impact with any accuracy. The 
experience in ~enya, and to a much lesser extent in Indonesia, 
can, however, indicate the value of some hypotheses concerning 
impact. The intent of this section is therefore tJ present 
hypotheses that appear to illuminate tha nascent conditions of 
impact of microcomputer adoption. 

Hypothesis 1. Use of microcomputers and microcomputer products 
will be associated with increasing decentralization of authority. 

The experiences in Kenya and Indonesia ~tr~ngly suggest that 
microcomputer use does not, in it· ~, support either 
centralizaticn or decentralization of authority. The extent to 
which microcomputer use supports one or the other appears to 
depend on macropolitical policies.{!) 

In Kenya, an important political initiative is the "district 
focus," which directs ministries to begin to devolve development 
planning and financial authority away from headquarters and the 
regional level, toward district-level offices of the federal 
government. ~hus, there would be some degree of 
decentralization whether or not microcomputers were used in the 
government. Microcomputer use will, however, facilitate 
decentralization. In MALO, the microcomputer has made 
disaggregating and monitoring information at the district level a 
feasible process. The speed with which budget drafts are 
prepared using the microcomputers has made it easier for finance 
officers at headquarters to confer with district officers about 
tentative allocations. By enabling central officers to monitor 
activities and expenditures at the district level, the 
microcomputers may also have reduced central officers' resistence 
to decentralization. The same kinds of applications in support 
of district focus have been initiated i11 MFP • 

• 
It must also be noted, however, that it is not the unanimous 
consensus of advisors and officers in the Kenya ministries that 
mic~ocomputer use has been entirely supportive of 
decentralization. Even applications that seem to clearly support 
decentralization h~ve conflicting implications. MALD's use of 
microcomputers to allocate AIEs to the districts, for example, 
appear to support decentralization by making it possible for 
district level officers to be involved in the allocation process, 
and for allocations to be made directly to the district level. 
At the Sdme time, central headquarters• greater ability to 
monitor and control the activities of AIE holders could become 
very threatening to the local spending stations. Yet experience 
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in other countries, including the United States, suggests that in 
fact there may be no conflict; when the center is better able to 
monitor activities and expen1itures at the local level, it is 
often more willing to delegate responsibility to the local level. 

Other microcomputer applications, particularly word processing of 
the District Development Pla•~s in MFP, appear to have had a more 
mixbd effect. Some advisors involved in producing the dist~ict 
plans hold that without word processing it would have been 
impossible to produce the plans within the deadline. The use of 
word processing, they believe, gave the MFP headquarters more 
time to interact wit.h district officers and help them to prepar.e 
reasonable plans. Some planning officers at heacquarters concur 
with that assessment, noting that the last effort to produce 
district plans took two years. 

Other advisors and planning officers in MPF feel that use of word 
processing unnecessarily removed lhe district plans from the 
authority of district officers. They are convinced that 
training secretaries in word processing was so time-consuming 
that typing would have been equally fast, and would also have 
permitted the plans to be produced entirely at the district 
level. They are also concerned that the use of word processing 
extablished an unrealistic standard of what a plan "should look 
lik~." As a result, the districts will be even less likely to be 
permitted to produce their own plans in the future. Finally, 
they feel that the use of word processing excluded planning 
officers at headquarters who did not understand and therefore 
could not supervise the word processing activities. They feel 
that by excluding planning officers and running the word 
processing operation themselves, the advisors alienated the 
planning officers from the overall district planning process. 

It is impossible to offer a final assessment of the effect of the 
microcomputer adoption on decentralization within MFP or MALO. 
What is clear is that the impact on decentralization will be 
strongly influenced by macropolitical conditions, which now 
encourage decentralization of decision-making authority within 
the government apparatus. 

In contrast, in Indonesia, one goal of central decision-makers in 
the Minis~ry of Finance is to reduce the power of district tax 
and custo~s offices, and to increase the ~entralization of 
decision-making in the Directorates. The microcomputers are one 
element of a computerized system designed to reduce autonomous 
decision-making power at the local level. The new system is 
intended to limit opportunities for. corruption by removing all 
responsi5ility for direct communication with taxpayers from the 
local tax officers, a~d conducting tax reviews, cross-checks, 
auditing, and trends analysis at the provincial and central 
level. The use of micro~omputers at the local level will, PAIK 
anticipates, improve accuracy, reduce opportunities for tampering 
with information, and provide a psychological impact that will 
discouraye corruption. 
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The introduction of microcomputers into district offices is, of 
course, too recent to permit evaluation of the system's success. 
It is not impossible that local offices will find ways to 
d::cumvent the security measures built into the system, and 
ev~ntually extend their power with the access to information the 
microcomputers will make possible. It does seem to be the case, 
however, that if the elaborate auditing and cross-checking 
systems are successfully implemented, headquarters is likely to 
be able to achieve their goal of using the computerized system to 
limit the power and autonomy of local off ices. 

Discussion of the differences in the dynamics of microocomputer 
impact on decentralization in Indonesia and Kenya (and, it can be 
hypothesized, other LDC contexts} and in the U.So context is 
beyond the scope of this paper. It is worth noting, however, 
that Kraemer and Dutton (198~) found that in U.S. local 
governments, computing generally does not contribute to shifts in 
power but to reinforcement of the existing power structure, 
whatever it may be. Computing "reallocates power or influence 
only in the sense that it accentuates existing inequalities of 
influence" (Kraemer and Dutton, 1982: 173). 

In contrast, microcomputers are being used as part of an effort 
to shift the existing power distribution in the Kenya and 
Indonesia national bureacracies. It could, of course, be argued 
that the "real" power is actuaily being serviced by those shifts. 
But that argument becomes a tautology ("a shift in power toward 
an actor necessarily means that the actor really already had 
relatively more power"}. The actual dynamics in the national 
governments of Indonesia and Kenya are more complicated and 
relate to coalition-building and other features of the national 
context. Discussion of these issues must be reserved for another 
paper. 

Hypoth~sis 2.. The use of microcomputers and microcomputer 
products will be associated with changes in the distribution of 
power within organizational levels. 

Can microcomputer adoption alter the distribution of power within 
levels of an adopting ministry, e.g.r within the headquarters? 
Only MAI,D·.has been using microcomputers long enough for any such 
shif~s in~ower to have become apparent, and ~bservations even 
about MALO are highly speculative. Because of the importance of 
the issue, however, it is useful to consider some of the 
implications of microcomputer use on the distribution of power 
within the ministry. 

One group in MALO which appears to have experienced enhanced 
power due to microcomputer use are the senior finance 
administrators in MALO. In effect, the use of the microcomputer 
translated the latent power of the senior administrators into 
real power. Previously, for example, although the PF&EO had the 
formal power to allocate funds, he had little information with 
which to defend his decisions when they were challenged. Now the 
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senior decision-makers of the finance division have figures which 
they can use to support policies they want to implement.(2) 

Another group which appears to be increasing the legitimacy of 
its participation in decision-making is the planning division~{3) 
With the use of the projects registry, the planning division has 
been able to provide project status reports to senior 
administrators upon request. They are consequently being 
perceived as a more effective branch, and the division officers 
anticipate having more influence on policy. Within the planning 
division, an increase in the 1elative power of the Rtechnocrats," 
those planning cff icers who have developeJ quantitative analytic 
skills, is more problematic~ If decision-making becomes more 
"technically based," it appears to be more likely to result from 
the i~creased seniority of those with technical skills, rather 
than confe:ral of power in recognition of technical skills. 

Another group whose stock appears to have risen with MALD's use 
of the microcomputers is 'l'AP. 'rh.a microcoritputers have given TAP 
greater exposure and helped to raise the interest of the ministry 
in TAP advisors and their activitieso Because the microcomputer 
project is perceived to be a success, TAP's advice appe~rs to 
have greater legitimacy across many areas that have nothing to do 
with microcomputers. 

On the other hand, there are risks associated with that kind of 
exposure. Because the microcomputer activity is very visible, if 
serious problems develop, they will also be highly visible. Just 
as the microcomputers have raised TAP's credibility to an extent 
disproportionate to the actual impact of the microcomputers 
relative to other TAP activities, a crisis in the microcomputer 
system can disproportionately reduce TAP credibility. 
Similarly, in MFP, the microcomputers have made RPP much more 
visible throughout the ministry. If the use of microcomputers is 
perceived to be successful, RPP appears likely to enjoy a rise in 
influence in. areas unrelated to the microcomputerso If the 
microcomputer projects run into serious problems, they may 
undermine RPP's work generally. 

In Indonesia, the introduction of microcomputers appears to have 
sharpened the issue of relative power between PAIK and the 
Directorates in which the microcomputers are placed. The 
differenceA between PAIK and the Directorat~s relate not to 
whether microcomputers will be usedp but to the pattern of 
control over that useo PAIK is interested in maintaining control 
nver all computers, of whatever size. It is therefore attempting 
to establish a system whereby any computer use that has 
implications for other off ices - as must be the case for almost 
all applications - mus~ be approved and monitored by PA!K. The 
Directorates, on the other hand, want control over all processes 
within their jurisdiction. Although it is coo early to predict 
the outcome, it is clear that PAIK and the Directorates perceive 
adoption of microcomputers to affect their relative power, and 
each is maneuvering for control over the new technology. 
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Hypothesis 3. The use of microcomputers and microcomputer 
products will be associated with changes in the · hierarchy of 
skills, but not concomitant changes in the hierarchy of rewards. 

This hypothesis suggests that microcomputer adoption will effect 
changes in skills more quickly than the structure of reward~ will 
respond. Certainly the experience in Kenya appears to support 
the hypothesis. Training in microcomputer programming was given 
to individuals without considering the difficulty with which 
those individuals could be rewarded for their new skills. In 
part, that approach was a response to the lack of available 
trainees whv could more easily have been rewarded within the 
existing personnel structure. It also app~ars to be a result of 
underestimating the difficulty with which the government reward 
structures would accomodate entirely novel skills~ 

These conditions appear to br. related to more general patterns of 
response by bureaucratic organizations to pressure for change in 
reward structures. While individuals can be trained on a more or 
less ad hoc basis, changes in the otructure of rewards, 
particularly in a bureaucracy, require much more complicated 
changes in structures of power. Such changes are often difficult 
and time-consuming to achieve because there are power-holders 
whose interests lie in maintaining the status quo. Controlling 
who has access to learning particular skills is an age-old method 
of maintaining power. When that control is sustained through the 
reward structure, power holders are likely to resist changing the 
structure of rewards until they are ensured control over the new 
skills. 

One consequence of this type of phenomenon appears to be 
limitation of the potential use of microcomputers to expand 
opportunities for those currently at low skill-reward levels. 
Because microcomputers are relatively easy to learn to use, they 
can open opportunities to those with few formal credentials. 
Using a microcomputer, someone with relatively limited academic 
background can learn to produce output comparable to what has 
until recently required extensive technical training. As 
microcomputers become a more valued part of an information 
system, control over microcomputer operations will become more 
important. Those who already have control over information and 
inform,d:iom processing may be unwilling to reli'nqu ish any of that 
control. One response may be an attempt to limit introduction of 
microcomputers. Another may be an effort to insure that they 
maintain control over any microcomputers that are introduced.(4l 

One group that seems to be particularly affected by restrictions 
in access to microcomputer training are women. It seems clear 
that clerks, who are primarily women, can learn to program and 
operate microcomputers. Yet in Kenya it appears likely that 
programmer analysts, the majority of whom are men, will have 
exclusive a(~cess to jobs in microcomputer programming, and the 
higher status and pay associated with those jobs. Clerks will be 
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excluded from the opportunities for learning to program 
microcomputers, improving their job status, and ra1s1ng their 
incomes. Computer operators, about half of whom are women, will 
receive training in basic microcomputer operations, but are 
likely to be relegated to basic operations rather than more 
skill-intensive work, and concomitantly lower incomes. 

Similarly, in Indonesia only about 10i of microcomputer tr~inees 
are women. Their low representation is, according to one 
officer, due to the generally lower level of education among 
women. Yet it is unlikely that women'J educational levels would 
make it difficult for them to learn microcomputer programming, 
and would certainly not bar them from using the menu-driven 
programs that are to be used by the trainees. 

It is far too early to preoict the eventual distribution of 
rewards from microcomputer training in Kenya and Indonesia. It 
is useful, however, to note that microcomputer adoption has the 
potential to alter the hierarchy of skills and rewards. It could 
therefore be used to improve employuent prospects for women·, who 
traditionally have very limited oppo 1 ~unities. 

Hypothesis 4. Job quality will improve for those who use the 
microcomputer and/or its products. 

Studies of microcomputer use in city governments in the United 
States indicate that microcomputer operators perceive their job 
quality to improve with microcomputer use, their influence with 
respect to others to increase, and time pressure to become 
intensified, while time pressure eased for those who use 
microcomputer products (Kraemer and Danziger, 1984) The 
experience of microcomputer operators in Kenya appears to support 
those observations. Microcomputer operators, including clerks, 
secretaries, ana planning officers, all reported that 
microcomputer.use has made their jobs more interesting, easier, 
less tediou?, 

Most of those who use the microcomputer are doing the same tasks 
they had been doing manually, only now use the microcomputer. In 
a few of those cases there is somewhat more work involved, e.g., 
one may ·~~ve worked steadily for four hours per day and now must 
work five br more hours per day. Nevcrtheles~, those operators 
report that their jobs ar.e more interesting and easier with the 
microcomputer. For one clerk in MALD and one in MFP, work and 
responsiblities have increased substantially. Whereas formerly 
they were doing straightforward clerical tasks, they are now 
programming the microcomputer and interacting with a much higher 
level ministry officerso Despite the increase in workload, both 
clerks report that the quality of their jobs has improved because 
their work is more interesting. One of those clerks also feels 
that her influence with respect to others has increased due to 
her ability to operate the microcomputer. 

At the time of this study, microcomputers had been used fc: only 
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a short time in MOF, Indonesia, and most microcomputer operators 
were still training. The secretaries and clerks in MOF who were 
already using the microcomputers did report effects similar to 
those in MALO and MFP, Kenya. They felt their work became 
easier, less tedious, more interesting.(5) 

Officers in MALO who use microcomputer products also reported 
that their jobs have improved due to the availability of that 
output. Time pressure has eased dramatically for some of those 
products users, who say that they can now get information within 
days that once took weeks or months to calculate themselves. 
They also feel that there are responsibilities they would not bP. 
able to fulfill if they did not have access to the microcomputer 
output. 

Hypothesis 5. 
displacement. 

Microcomputer adoption is associated with labor 

It is obviously far too early to render any judgement about the 
impact of microcomputer use on employment.(6) It is interesting 
to note, however, that in Indonesia, wh~re mainframe computers 
have been used relatively extensively in government, there is 
little concern about negative impacts of microcomputer use on 
employment. In fact, MOF officers reported that they expect 
microcomputer use to generate new work, primarily in the area of 
information analysis and related tasks~ They anticipate that 
while some typists and clerks may be displaced from their current 
work, they will easily be retrained to use the microcomputers to 
meet new demands for information. The ultimate result, they 
feel, will be more efficient and effective allocation of 
resources. There is also considereble confidence among the 
secretaries and clerks now using the microcomputers. Those 
interviewed for this report are convinced that the microcomputers 
have actually generated more work, and will continue to do so. 

In Kenya, more concern about potential labor displacement 
voiced by some planning officers and secretaries. While 
noted that there was little chance that anyone would be 
from government jobs, they worried that microcomputers 
affect future employment • 

.... 

was 
they 

fired 
could 

Interestin~ly, however, the divisions that' have been using 
microcomputers most, displayed the least concern about potential 
labor displacement. In MALO, which has had microcomputers for 
three years, no one interviewed, including clerks, secretaries, 
planning and finance officers, felt that microcomputer adoption 
might lead to unemployment. Transport officers, now using a 
microcomputer for a transport monitoring system, reported that 
use of microcomputers substantially cut the effort invclved in 
certain secretarial tasks. The result has been increased output 
by secretaries who can now keep up with other work that 
previously had not been done, or had been done late. The 
perception to date among MALO staff appears to be that 
microcomputers have led to increased productivity rath~r than 
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idle staff. 

These observations are not to be construed as ~vidence that 
introduction of microcomputers will not be associated with labor 
displacement. They do raise the likelihood that microcomputer 
use may be associated with increased productivity rather than 
decreased employmento Since productivity in the government 
service is a major problem in Kenya, introduction of a tool that 
can help increase productivity would be welcome. 

It has also been noted by advisors and some ministry officers 
that labor-intensive methods are not feasible for certain kinds 
of information systemso There are both managerial constraints 
and practical difficulties associated with attempting to produce 
and revise large tables of information rapidly enough to make the 
information a useful management toolo Time constraints also 
often make labor-intensive produr.tion an infeasible option. That 
is particularly the case where calculations must be carried out 
sequentially and within a very short time.(7) 

For some of those operations, the microcomputer application used 
is word processing. Word processing as a generic function.is one 
of the most questionable ways of using microcomputers in 
dev~loping countries. It has been argued that given the factor 
proportions in LDCs, microcomputers should not take the place of 
typists anc typewriters. 'rAP and RPP advisors, and some Ml\LD and 
MFP finance officers clisagree, however. They say that the low 
level of typing skills among secretaries forces professional 
staff to allocate excessive time and energy to proofreading 
typew~itten documents. Often, pages must be retyped in their 
entirety to correct typographical errors, or to make desired 
changes. The new pages must be completely re-proofread, and 
frequently have new errors. Production of a document can require 
many iterations, just to correct typing errors. Such demands on 
professional staff time decrease the time available for more 
important decision-making responsibilities. Use of word 
processing can reduce amount of scarce professional staff 
resources that must go into routine proofreading tasks. 

Hypothesis 6. For some in the organization, the perceived effect 
of micr9c9.~puter use will be negative • .. 
TAP advisors had expected some negative response to MALD's new, 
computerized monitoring system from local officers threatened by 
loss of autonomy. Thus far, however, that response has not been 
forthcoming. Possibly, those whose activities have begun to be 
better monitored with the microcomputer system do not yet feel 
the impact of that monitoring, and/or do not ltnow it involves a 
microcomputer. If monitoring begins to affect the freedom of 
action of local officers, there may yet be resistence the 
microcomputer system. The only negative response in MALD appears 
to have come from Division Chiefs and one administrative officer 
who perceived their roles to have been bypassed by the 
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microcomputer system. Once their roles were integrated into the 
new system, that resistence appeared to have receded. 

In MOF, Indonesia, there has been a sharp negative response among 
local tax and customs officers who perceive the new microcomputer 
system to impinge on their powers and prerogatives. Since the 
system was established to do precisely that, it is not surprising 
that some local officers have reacted negatively. The extent to 
which that response will persist, and the process by which the 
conflict will be resolved cannot be predicted. 

Hypothesis 7. Use 
greater utilization 
previously possibleo 

of microcomputers will be associated with 
of information in decision-making than was 

The phenomena described by this hypothesis are undoubtedly the 
most difficult to assess. There are actually two issues related 
to the impact of microcomputer use on decision-making. The first 
relates to the accessibility of information. The second concerns 
the application of that information to decision-making processes. 

The experience in MALO clearly suggests that microcomputer use 
can be valuable in organizing large quantities of information so 
that they are more accessible to decision-makers. For example, 
microcomputer use makes it possible to manipulate information in 
order to present useful relationships in the data. It also 
accelerates the ability to revise information as new data becomes 
available, or as decisions are made to alter the figures. 

These kinds of microcomputer applications provide valuable 
opportunities to improve various kinds of financial monitoring 
and budget preparation activities. Even the more mundane 
microcomputer applications appear to indirectly contribute to 
improving budget development. Producing budget documents using 
word processing and machine stencil cutting helps to free senior 
officers from the time-consuming tasks of proof reading and 
overseeing production of the physical document, giving them more 
time for analysis of the budget. With the assistance of the 
advisors, ministry officers have apparently utilized at least 
some of that time to prepare a more carefully conceived budget 
submissio~, which better reflects considered priorities. 

j, I 

Those e=forts were enhanced by other contributing factors. The 
use of microcomputers to produce expenditure monitoring reports 
provides a good example of the multiple factors involved in 
improving the expenditure monitoring system. Use of the 
microcomputers has made expenditure reports more accurate, more 
current and more flexible and focused. The result has been 
reports that are more relevant and easier to apply to the 
particular needs of the decision-makers. The reports appear to 
have helped Estimates Officers to limit the extent to which 
spending stations over-spend their allocations. 

Yet other contributing factors have been equally or more 
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important in producing those effects. The district treasuries' 
tighter control over the expenditures in their jurisdictions, for 
example, contributed greatly to limiting the over-spending by 
spending stations. The assistance of the advisors has been an 
essential factor in improving use of financial information. 

It appears quite clear, then, that use of the microcomputers, in 
the context of the other contributing factors, helped to improve 
the more nmechanical" tasks of the finance and budget process, 
such as record-keeping and expenditure monitoring. What is more 
problematic is whether the information made available in those 
records, or through those monitoring exercises, is actually being 
used to improve policy-related decisions. 

Some advisors f~el that microcomputer use has helped to improve 
the quality of decision-making by providing information that 
otherwise would have taken so much time and effort to produce it 
would never have been made available. The availability of the 
informaticn has, in their view, helped them to develop finance 
officers' analytic skills that contribute to better decision
making. One example of the way microcomputers contribute is in 
the aggregatation and 'disaggregation of expenditure info~mation 
to reveal the real costs of certain expenditures. The result is 
that expenditure reports have been more used more effectively to 
address problems of over- and under-expenditure during the fiscal 
yearr and to improve the budget allocation process.(8) 

Other advisors, however, feel that application of the 
microcomputer-produced information to decision-making thus far 
has been limited. The monitoring information system has been 
improved: letters go out to project heads when rates of 
expenditure are over or under acceptable quarterly levels. The 
lstters ask for explanations of the over- or under-expenditure. 
There is not, however, a system to follow-up on the monitoring 
information. There are no effective disciplinary measures 
available iC projects continue to over- or undersp~nd. 
Comparative evaluation of projects, assessment of general trends 
in over- or under-spending, and evaluation of "problem 
expenditure items" across projects are ~ot carried out by 
ministry staff. To the extent that information is used for this 
kind of analysis, it is through the efforts of TAP advisors.(9) 

Nonetheles~, there is growing enthusiasm among MALD finance 
officers for new monitoring systems using the microcomputer. The 
expectation is that the systems will help improve the efficiency 
and effectiveness of the allocation of scarce resources. The 
vehicle monitoring system, provides a good example of such a 
system·. Vehicle monitoring was recently established to help cut 
transportation operating costs and improve the efficiency of 
vehicle use~ Certainly, trying to monitor 3-5,000 vehicles would 
be extremely resource-intensive without the microcomputer, and 
probably could not be done with the available Transport Office 
staff. 

The new microcomputer system tracks the asset and 
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operating costs of the various ministry vehicles. By identifying 
the vehicles that are relatively more costly ·to maintain and 
operate, it will be possible to target sources of excessive cost. 
Of course, the availability of the information will not ensure 
that it is used to change the vehicle operations policies. It 
merely makes it easier to do so if there are sufficient 
incentives to induce administrators to make changes. 

In the planning division of MALD, analysis does not appear to be 
an important part of the decision-making system. Certainly 
microcomputers can facilitate statistical analysis, and are 
potentially useful tools for planning and project evaluation. 
Some junior planning officers have used the microcomputers to 
prepare reports that incorporate statistical analysis. Those 
reports have been received and acknowledged by senior officers. 

The extent to which the reports are used in the decision-making 
process is difficult to ascertain, however. Many reports seem to 
be ignored or used only by advisors who provide alternative 
options to decision-makers. The most important role of the 
microcomputers in planning has been as a tool to encourage 
younger planning officers to do more sophisticated analysis than 
is ordinarily done in the planning division. 

The microcomputers are only one factor effecting this change in 
orientation, however. TAP advisors have put considerable effort 
into recruiting young economists with good analytic skills and 
strong academic backgrounds. TAP advisors wor.k closely with 
those junior officers to encourage their use of the microcomputer 
as a tool of analysis, and help them to use it effectively. 
Thus, the microcomputer has been a tool used by TAP and some 
ministry officers to develop a cadre of younger planning officers 
with quantitative skills and interest in using them in their 
work. It is hoped that those abilities will contribute to 
decision-making processes using the reports prepared by those 
planning officers. Perhaps more importantly, it is an attempt to 
instill an improved decision-making approach in officers who may 
eventually become senior decision-maker~. 

In MFP, information has thus far been prepared primarily by 
advisors and a few finance officers, in response to requests from 
the senior officers of the finance or planning divisions. That 
sort of aa hoc responsiveness has provided in!ormation useful in 
considering issues at top levels of government, and in organizing 
certain systems, e.g., the distribution of food to areas hit by 
famine. While thiQ application of information appears to be 
extremely valuable, its use is limited to officers at ~he top 
level of the ministry, who are experienced in the use of 
quantitative analysis. 

As yet, however, the microcomputers do not appear to be part of 
any established decision-making system in MFP. If the top 
leaders in the ministry were to leave, and new officers with a 
different orientation to come in, use of the microcomputers for 
decision-making could be cut back significantly. 
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There are efforts being made in MFP to develop systems that will 
incorporate microcomputer output as an integral · part of the 
decision-making process. One important application will be in 
budget production. Microcomputer use is likely to improve the 
accuracy and rapidity with which the budget can be prepared. 
Whether it will, as is hoped, induce budget officers to spend 
more time analyzing the budget submissions and conferring with 
the officers of other ministries remains unclear. 

Another important system is the projects registry, which is 
expected to enable planning officers to keep better records of 
the projects for which they are respon?ible. Whether the 
planning officers will use that information to improve project 
evaluation and monitoring is likely to depend on other factors 
than the microcomputers. 

These observations are, of course, based on only short-term 
evidence. The trend toward greater recognition of the value of 
using information for decision-making suggests that 
microcomputers will increasingly bdcome an effective tool in 
administrators decision-making kit. 

One advisor has hypothesized that part of this process is 
modification of the traditional bureaucratic culture. That 
style, he suggests, developed in the face of limited access to 
information. Because decision-makers have traditionally had 
difficulty enforcing the submission of accurate information that 
they could not analyze, they have developed a management style 
that does not rely to any great extent on the use of information. 
With improved access to accurate information, and the ability to 
analyze that information, that management style may be changing. 
The microcomputer system thus creates the possibility for 
improved approach to decision-making, which did not exist before. 

While the availability of information may in itself contribute to 
modifying tne decision-making style, obstacles to using 
microcomputer-provided information appear to be indicative of 
more general problems of financial management. Effective use of 
microcomputers for decision-making will therefore depend on the 
development of new manageoent systems and structures that 
incorporate use of the information made available. Thus, 
incenti~e··~systems and structures of responsibility must be 
devised to better support use of microcomputer-provided 
information for decision-making. 

In MALO, the advisors and some ministry officers are making a 
concerted effort to provide training and incentives that will 
stimulate use of microcomputer-produced information in decision
rnaking processes that previously did not utilize such 
information. Their efforts have been successful most quickly ln 
areas in which the information was already being utilized to some 
extent. Where decision-makers were almost entirely unaccustomed 
to analyzing and applying financial or planning information, it 
has been much more difficult to stimulate use of the information 
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in decision-making. 

Nonetheless, progress has been made. Officers ar~ beginning to 
understand some fundamentals of analysis, and, more importantly, 
to value such analysis. The microcomputer appears to have· 
contributed to the training efforts by providing advisors with 
more accurate informatio~ more rapidly, by quickly performing 
transformations of the data to clarify important issues, and by 
permitting the advisors to format information in ways that 
clarified its implications. By doing so, microcomputers have 
helped TAP advisors to more effectively encourage finance 
officers to consider the impact and importance of policy 
decisions, Thus, while microcomputers alone are not likely to 
improve use of information in decision-making, they proved a 
valuable tool in a management training effort to do so. 

In any context, progress in changing management structures and 
systems requires considerable time, training and patience. That 
microcomputers have come to be considered important by ministry 
officers makes it more likely that they will increasingly 
contribute to the quality of decision-making. 

Even if the decision-making style is modified, however, there are 
limits to the extent to which a public sector agency will be 
willing and able to make "rational" decisions entirely on the 
basis of "objective" information. In all countries and 
governments, there are other considerations that condition 
decision-making. The conflict between decision-making on the 
basis of efficient allocation of resources, and on the basis of 
other "political" considerations cannot be resolved by the 
adoption of microcomputers. Some observers even suggest the 
caveat that information provided by microcomputers could be used 
merely to help entrench current elites, and to justify policies 
that policy-makers favor on other bases than efficiency or 
equity.(10) 

It will be important to recognize that those possibilities exist, 
and to carefully ~crutinize the way in which information is used, 
when it begins to be used by policy-makers in their policy-making 
activities. Yet it is also clear that an effective information 
system is necessary to help improve the rational allocation of 
resources, toward goals of efficiency and equity. Building such 
a system,' and gaining acceptance of the legitlmacy of utilizing 
the information in making decisions that necessarily have a 
political component, is a crucial first step, and has been taken. 
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CBAHrut .X 

SU~RARY ANO CONCJ~USIORS 

This study began with a simple model of three stages of 
microcomput~r adoption: introduction, use, and 
institutionalization. The model was than utilized to e~amin~ 
microcomputer adoption in three cases, the Ministry of 
Agriculture and Livesto~k Development (MALD) and the Ministry of 
Finance and Planning CMFP), Kenya, and the Ministry of Finance 
(MOF), Indonesiaa 

Microcomputers were introduced into MALD, Kenya, about three 
years agoaCl) MFP, Kenya, received microcomputers about one year 
agoa MOF, Indonesia, adopted microcomputers only a few months 
before the advent of this study. Clearly, the relatively short 
period during which microcomputers have been used in these cases 
makes conclusions about microcomputer adoption extrem8ly 
tentative a 

The objective of this chapter is therefore a modest on~. It 
seeks to summarize the observations made about the factors that 
appear to be important in achieving effective adopt;. 1.>n cf 
microcomputers. It offers some preliminary conclusions related 
to hyyotheoes that emerged as most useful in capturing the 
experience of the cases.. In doing so, it will, hopefully, 
provide signposts for future microcomputer adoption efforts, and 
for future studies of the experience of microcomputer use in 
developing countries. A brief summary of some key points firs~:. 
serves to orient the following, more detailed discussion. 

The Ministry of Agrict,lture anc Livestock Development (MALO) and 
the Ministry of Finance and Planning CMFP) in Kenya adopted 
microcomputers as part of a response to tightening macroeconomic 
constraints. The microcomputers were introduced by external 
advisors who provided most of the essential resources, training 
in microcomputer operations and applications, and incentives to 
encourage of~icers to learn to use the microcomputers and the 
microcomputer output. 

In the Ministry of Finance, Indonesia, microcomputers were 
introduced on the initiative of the ministry computer center. 
The intent was to centralize ministry tax a~d customs operations 
in order to increase the accuracy of assessment and collection of 
fees. Although they received assistance from advisors, the 
computer center CPAIK) was responsible for most of the training, 
designing the information system, and ensuring an adequate supply 
of essential resources, ' 
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certain factors emerged as critical in determining the response 
to microcomputer adoption in the ministries. The most decisive 
factors appear to be those related to management systems and 
structures, rather than to the presence of adequa~e skill bases. 
Primary among those factors were the role of government 
leaderihip, the ministry incentive system, and the power 
structure. 

The cases in both countries suggest that the initial dema11d for 
microcomputer output was generally for information that was 
already being used, but was needed more rapidly and with greater 
accuracy. When new kinda of information were provided, ot old 
kinds of information were to be used in new ways, it became 
evident that training of professional staff in the use of that 
information was necessary. 

1rhe cases also suggest that the way in which microcomputers are 
used makes it important to distinguish between uae of 
microcomputers and use of microcomputer products., The 
d:i.stribution of skills, and the relative e&se of microcomputer 
use, led to systems in which the microcomputers art~ operated by 
clerks, while the output is used by professional staff. A number 
of conditions emerged from that situationo One of the most 
important is the possiblity that institutionali~ation of 
microcomputer output would not necessarily be accompanied by 
institutionalized supply of that output. The reverse is also 
true .. 

Evidence from the cases supported the hypothesis that 
institutionalization of microcomputer use requires the support of 
those with control over essential resources, including staff in9 
and budget allocations. It also appears that the more 
comprehensive the change in activities related to microcomputer 
use, the more difficult it is to institutionalize that useo 

With regard to th~ impacts of microcomputer adopti~n, c~nclusions 
were necessarily very tentative. The experiences in Kenya and 
Indonesia suggeet that the impact of microcomputers on 
decentralization of authority depends largely on the 
macropol itical trer1ds within the ministry and the country. 
Microcomputers also appear to be a tool that can support shifts 
in power with~.n levels of the min.istr ieso 

:,, 

With regard to job quality, the cases suggest that the impact is, 
at least initially, poaitive. Although it is too early to 
predict the impact on job displacement, expectations in the 
ministries are that the microcomputers are more 1 ikely to 
generate a net increase in jobs than to displace workers. 

It is difficult to assesa the impact of microcomputer adoption on 
the quality of decision-making. rrhe cases make it cle.l\r, 
how~ver, that in order for microcomputers to help to improve 
decision-making, management systems and power structures must 
support changes in decision-making atyl~s. Training is alao 
likely to be needed to improve skills in analyzing information 
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and applying it to decision-making~ 

BXARINA1!'IO~ O.F FACTORS DB'l'BRHINING OUTCOMES OP ltIC.ROCOMPUTBR 
MlOPTIOEI 

~il ~ lil.t..'l Effecti:sze Intrgrluc.:tion 

The model that guided this research ruggests that effective 
introduction of microcomputers contributes to the receptivity of 
organizational st&ff to microcomputers. A number of fcct~rs were 
hypothesized to determinP effective introduction: leadership 
messagGsu external prt=aaure, advisors' credibility, and a 
favo.rable "balance of power .. "C2) 

One tentative conclusion that can be derived from the cases is 
that support from thie- leadership is critical to effective 
introduction of microcomputers.. In both Kenya ministries, 
divisions which had strong leadership support for microcomputer 
adoption showed greater receptivity and less resistence than 
divisions in which there w~~ little visible leadership support 
for microcomputer adoptionG To the extent that the profeaaional 
staff perceived leadership messages to discourage their use of 
microcomputers,, they have resisted learning to operate the 
microcomputers~ In MFPv where leadership messages were most 
contradictory, there h&s been considerable confusion on the part 
of the professional staff regarding the real value of the 
microcomputers, and more resistence to learning to use them. 

In contrae~u in MOF, Indonesiav the adoption of microcomputers 
was spearhe~ded by the head of the ministry computer centera 
Leadership messages have been clear and consistent.ly positive, 
and ther~ appears to be little question among ministry staff that 
microcomputers are to be a permanent featur.e of ministry 
operations. 

The literature on org~nizational change suggests that because 
organizations generally use "satisficing" rather. than 
"optimi~ingA strategies, they usually adopt innovations only 
under pressure.(3) Evidence from the cases suggests that the 
role of external pressure in inducing microcomputer adoption may 
be m~re complicated. When microcomputers are introduced by 
agents outside the government, very powerful e:li.'ternal pressure 
for change may be nec~ssary to convincing leaders that 
microcomputer use is worthwhile. That kind of pressure appears 
to be lesa important, however, if the initiative comes from 
within the government. 

The Kenya experience exemplifies the first type of experience. 
In both ministries of Kenya, financial anc political pressure 
made it clear to leaders in the finance divisions that change was 
essential. Those cir.cumatances made them responsive to advisors 8 

proposals for microcomputer adoption~ In the plar.ning divisions 
of those ministries, there was little pressure for change, and 
the leaders of thote divisions have demonstrated little visible 

136 



support for introducing microcomputers into ongoing planning 
division activities. 

The Indoaesia experience illustrates the secorid type of 
situatione In Indonesia, the impetua for microcomputer adoption 
came from the head of the ministry computer centers He does not 
appear to hi'l.Ve been responding to critical external pressure for 
change. Instead, microcomputers apparently were adopted to help 
resolve what was perceived to be a serious ongoing problem in the 
ministry. 

The cases also suggest, however, that whether the impetus for 
adoption comes from wj.thin or outside the government, 
microcomputers must meet a fairly explicit perceived need for 
change, rather than a vague expectation of general improvement. 
Thus, the ~primary need• must already be experienced by the 
potential adaptors.. If microcomputers are able to respond to 
that need, then a naerived demandm for microcomputers will 
motivate adoption .. The implication :la that the introduction of 
microcomputers as merely a way of generally improving operations 
is likely to be less successful than introducing them to addr~ss 
a specific problem alr~ady of concern to potential adoptorso 

The introduction of an innovation is often accompanied by 
conflict over the value of the innovation. Another tent<P.tive 
conclusion inferred from the cases is that successful 
introduction requires a "positive balance" of leaders' support 
for adoptiono The probability of successful introduction is 
further raised, it appears, to the degree that there is consensus 
among leaders that microcomputers should be adopted. 

The study also tentatively concludes that the initiator 0s 
experience with the adopting agency is a key factor in successful 
introduction of microcomputers. Perhaps because it is important 
that the agency's leader.a support adoption, and because the 
microcomputers should reapond to specific perceived needs of the 
adoptors, it is important that those who introduce microcomputers 
are kno~n and trusted by the leaders and are familiar with 
conditions in the adopting a9encye In Kenya, TAP and RPP's long 
and positive association with the adopting ministries appears to 
have been a critical factor in eliciting a positive responae to 
proposed mic~~computer adoption. 

:., 

Successful introduction also depends on early planning for 
sufficient resources, including hardware, software, back-up 
systems, servicing. What the cai.ses made clear, however, is the 
difficulty with which estimates of a sufficient number of 
machines are made. Introduct.ion of too many machines can create 
resistence and are difficult to employ effectively. Introduction 
of too few machin~s can impede training, servicing, and prompt 
response to increasing demand. Those problems can themselves 
create resentment, and sabotage an effective microcomputer 
adoption effort. 

The Kenya experience suggests that it may be optimal to introduce 
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a relatively small number of machines, perhaps· the minimum 
reasonable number, with additional machines readily available to 
permit rapid response to expar .:.ng demand. In Indonesia, 
however, the large number of mac. ines, ~ ~e.. aid ·not create 
resistencee In fact, the introduction of many machines may have 
made the change more "realw to MOF staff~ 

The difference in the e~periencea of the two countries may relate 
to the agent of introduction. In Indonesia, the ministry leaders 
themselves introduced the microcomputers and strongly sllpported 
the adoptiono In Kenyau the machines wer.:e introduced by foreign 
advisorsv with much more limited support from Kenyan leaders. In 
the latter circumstances, introducing a large nun~er of machines 
might have engendered resistence to and resentment of a "foreign" 
innovation~ That type of reaction was not apparent in Indonesia. 
There are, nonetheless, other potential problems associated with 
the large guantity of microcomputers adopted by Indonesia: the 
scope of training may be excessively dernanding7 maintaining the 
security and integrity of the data across local-central office 
transfers will be difficultu 

Training is, of course, a key element in establishing effective 
use of microcomputecsc The experience in Kenya, both positive 
and negative, suggests that even if the microcomputer training 
approach is primarily one of self-instruction, it is more 
effective if presented as part of a well organized program rather 
than with only ad hoc assistance .. (4) 

An initial oral orientation appears to be valuable i.n diminishing 
hesitancy about trying the new equipmento General written 
guidelines for microcomputer use and summaries of information 
about the purpose of various kinda of available software can help 
new users ge'- started quickly without having to repeatedly ask 
questions of tiainers. Where there is reluctance to ask 
quest ions" Sltch clocumentat ion can pa.rt icu 1 ar l y usefu 1.. Of 
course, it is important that documents &re as clear as possible. 

An important component of effective training appears to be direct 
relevance.to the trainee's job. Exercises with applications 
directly rel~~ed to the trainee's work are most usefulo The best 
training, according to one trainer, is on-the-job training, 
receiving r83l assignments that are within the trainee's level of 
competence, and whaving to struggle with themon The opportunity 
for self-teaching, with manuals and exercises, appears to be 
particularly attractive to some traineeso It does seem to be 
important, however, that someone is readily available to answer 
questions if the trainee needs he1po 

The cases also demonstrate that training is most effective if it 
is designed specifically for the categcry of microcomputer use 
that is needed. There appear to be five categories of 
microcomputer use: l) Entering dat~ into menu-driven programs1 2) 
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word processing; 3) use of interactive programming packages and 
spreadsheets1 4) use of statistical packages, 5) programming 
"high levelw languages, including dBaae II. · 

Each category requires different kinds of basic skillso By 
identifying those skills, the trainer can ensure that trainees 
have the requisite skills, or receive corollary training in those 
skllls. The first three categories appear to be easily taught 
to those with basic reading comprehension skills. Experience in 
typing is also helpful for the second categoryv as is experlence 
with spreadsheets for the third category. The fourth category of 
use requires sophisticated analytic skills~ The skills necessary 
for the fifth category are less clear. The experience in MALD, 
Kenya, suggested that a certain level of mathematics background 
(four years of high school muth) are essentialo In MFP, howeverv 
math background did not appear to be an important factor.. This 
remains an open issuoo 

The difference in skill needs for different categories of use 
alt;o suggests that it is possible to adjust use to given skill 
levels. In fact, one of the ways in which microcomputers have 
revolutionized computer use is in its ease of usev given menu
dr iven programs. Consequently, if it is difficult to obtain 
staff with sufficient basic skills to be trained in programming, 
it is possible to develop menu-driven programs that can be 
operated by those with little or no technical background. 

The experience in Kenya strongly suggests that training in the 
use of microcomputer products is also likely to be necessary. 
This aspect of microcomputer adoption highlights a key difference 
between microcomputers and most other new technologiesa The 
microcomputer is a new technology that can produce new 
technologies, i.e., new forms an<.1 types of information. If the 
microcomputer is only producing the same information as was 
produced previously, only faster, more easily and accurately, 
then training in the use of that information may not be 
necessary. If, liowever, microcomputers are used to produce new 
kinds of information that hadn't been available previously, then 
it is likely that training in the effective use of tha~ 
information will be necessary. 

Another i~portant issue that emerged from the cases is the 
appropriate degree of responsi'lreness of microcomputer output to 
particular user demands. If microcomputer operators can program 
in a flexible language like dBase II or BASIC, they can provide 
products that range in responsiveness from standard, routine 
documents to individual, customized reports. The experience in 
Kenya suggests that the more responsive the output to the needs 
of the output user, the more likely it is that the output will be 
effectively applied to decision-making. 

Constraints related to microcomputer operator time necessarily 
limit the number of reports that can be produced, however. 
Therefore, decisions must be made regarding the trade-off between 
serving greater numbers of output users, and the responsiveness 
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with which each user is served. Thus, given the same 
microcomputer staff resources, it will be possible to serve more 
output users by producing standardized reports than by producing 
customized reports. There may, of cour~e, ba different· degrees of 
responsiveness for different output users, eogo, products may be 
more responsive to the individual needs of more senior officerso 

Early use of customized reports can develop commitment ana 
support among output uaers. If, however, response to customized 
requests eventually must be cut backv there may be some 
resentment among disappointed product users. This issue must be 
resolved according to the particular needs of each adoption 
context. It is best considered at the outset, however, rather 
than emerging from conflict between high expectations and limited 
operator resources. 

The literature also suggests the importance of incentives in 
inducing acceptance of microcomputer use. The Kenya experience 
demonstrated some incentives that are inherent in microcomputer 
use, eog•f use of microcomputers makes the work faster, eaaierr 
and/or more interesting. It also made clear the importance of 
the organization's incentive system in determining the kind and 
extent of use of microcomputers and micro~omputer productso Many 
kinds of microcomputer uae require considerable effort to learn. 
In MALO and MFP, it became clear that in the absence of 
incentives beyond those inherent in the use itself, people are 
unlikely to invest the effort necessary .. If the organization's 
incentive system does not encourage use, it is likely to be 
difficult to induce people to learn to operate the machine or to 
uoe the output. 

The incentive systems and the power structure within the Kenyan 
ministries have deterred positive response, particularly from the 
professional staff., The formal system offers no positive 
incentive for learning to use the microcomputera and the 
information they provide, nor any sanction foe not learning to do 
so. Nor is there- any f·: rmal incentlve for developing the skills 
necessary to effectively apply the information to decision
making. Some management systems, such as the frequent rotation 
of senior ministry off i~ers, discourage finance officers from 
investing the time and energy necessary to learn to utilize the 
microcomputers and their output" 

:. 
In contrast, in MOF, Indonesia there is recognition of the 
importance of positive incentives for learning to use the 
microcomputers, and there are plans to provide material 
incentives to those who develop those skills. In one 
Directorate,. selected staff are receiving highly valued training, 
including training abroad, in various aspects of microcomputer 
use. These opportunities provide strong incentives for staff to 
learn to use the microcomputerso There are also, however, strong 
disincP.ntives which discourage acceptance of the microcomputers 
among officers of some local tax and customs off ices. Resistence 
from those off ices has been considerable. 
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Effective incentives can also come from outside the formal 
system. In Kenya, the peception that microcomputer skills 
expanded employment opportunities outside government was highly 
effective in encouraging many people in the ministries to learn 
to operate the microcomputer. If no formal incentives exist, it 
is possibl~ for ~~ternal agents introducing the microcomputer 
system to th~muelves provide !ncentiveso The incentives need not 
be mater li'lL Pr..-:iv :I.ding an appreci.ati ve audience and thoughtful 
feedback ~"!.an alr.o :1er·!1 e ag an effective incentive. 

The cases also suggest that, as is true for other innovations, 
the more radical the change associated with microcomputer or 
microcomputer product use, the more difficult it is to induce 
effectiVG uaen If microcomputer use demands skills much like 
those used previously, it is relatively easy to induce use. 
Similarly, if microcomputer proaucts pi:ovide essentially same 
kinds of information as had been used previouelyi use of the 
information will ptoceed relatively rapidly. If, however, new 
kinds of skills are necessary, microcomputer use will proceed 
more slowly. 

In the planning division.a of MALO and ~lFPr I\enya, for example, 
analytic skills have been little used by moat planning officers. 
1'hose officers' response to using the microcomput~H: fo1r analyais 
has been generally negativ~. Their response to :using the 
microcomputers for more familiar reco:d-keeping activities has 
been much more positive. In the finance division of MALO, where 
microcomputer output provides new kinds of information, it has 
taken a concerted training effort to develop effective use of the 
outputw Officers in Indonesia's MOF computer center recognize 
this phenomenon. They are arranging for microcomputers to 
produce precisely the same documents as had been produced 
previously, in order to familiarize people with, and increase 
their confidence in using the machines. 

To an even greate~ extent than was true for introduction and use, 
conclusions about factors encouraging institutionalization are 
highl~ speculativ~. Observations about factors that appear to be 
associated. with achieving institutionalization in Keriya and 
Indonesia can contribute, however, to our understanding of 
microcomputer adoption in developing countries. 

The observations about many factors associated with effective use 
of microcomputers and microcomputer products apply to 
institutionalization as well.(5) Conclusions about training, for 
example, are likely to apply to both effective use and effective 
institutionalization of that use. There a1:e some factors, 
however, for which the effect on usa should be differentiated 
from that on institutionalizationo This section will concern 
it~elf with those factorso 

The experience in Kenya and Indonesia indicate clearly that 
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microcomputers are not a apolitical tool. There are likely to 
be those who perceive their interests to be served by 
microcomputer adoption, and those whose interests are threatened 
by adoption. In order for use of microcomputers to be 
institutionalized, distribution of control ·over critical 
resources must favor those who support institutionalization. 

Although introduction and use of microcomputers also requires the 
suppo~t of those with cot1trol over critical resources, it appears 
that the scale of resources required for institutionalization is 
quite differento Microcor;1puters can be introduced and used in a 
limited way with the support of someone with relatively limited 
control over critical resources. The scale of resources 
necessary to institutionalize microcomp~ter use, however, is 
likely to much greater. In MALD, for example, micr0computers 
were introduced with the support of the chief finance officer, 
who could supply limited staff for trainingo In order for 
microcomputer use to be institutionalized in MALD, however, those 
with control over the government personnel system must support 
institutionali~ationo 

Conflicts over microcomputer adoption may emerge within a 
minist~y, between ministries, and/or between different levels or 
branches of government. Wherever it occurs, it appears that if 
microcomputer use in to become embedded in the system, those 
conflicts must ~e recognized and those supporting microcomputer 
use must hold th;;: balance of power over critical resources, or 
convince those who do so to join in that support. 

Another important factor discussed above is an incentive system 
that encourages use of microcomputers and microcomputer products. 
In MALO, for example, professional staff has come to depend on 
some of the microcomputer products. Yet, asid~ from the 
microcomputer advisor, only one clerk is able to produce some of 
the more complicated outputo If that clerk were ill, or left the 
miniatryu there is no institutionalized system to ensure that new 
operators a.r.e trained to produce certain types of output. 

Furthermore, in order to achieve institutionalization, the 
incentiva system must not only encourage people to learn to use 
the microcomputer and its products, it must do so in ways that 
support ongoing and stable useo In MALD, Kenya, the incentives 
to use microeomputers were primarily external,to the system. 
Some of those incentives encouraged the development of 
microcomputer skills in order to get jobs outside ~Je ministry. 
Clearly, such incentives do not support institutionalization. 

In MOF, Indonesia, the microcomputP-rs are also to be largely 
operated by clerks. The ministry computer center has, however, 
established a regular training program that is to ensure that 
skilled microcomputer op;rators are available. For the more 
comp 1 icated rnic rocomputer appl !cat ion a, teams of "con tent" and 
wtechnical~ professional stuff are to design useful microcomputer 
information systems. Experience in those teams is expected to 
develop understanding of the principles of compute= programming 
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among the finance officers and other "content" professionals. 

In contrast, the formal and informal structure of incentives 
excouragea the heads of local MOF off ices to resist the 
institutionalization of microcomputers. Although microcomputers 
may eventually become institutionalized, due to the power· of 
headquarters, the process would be greatly facilitated by 
incentives encouraging local offices to accept the microcomputers 
as a permanent part of the system. In both countries, it appears 
that changes in the incentive systems would be valuable in 
institutionalizing microcomputer use .. 

Another factor assoc.lated with ease of developing microcomputer 
use, the e~tent to which use represents a comprehensiv~ change in 
activities, seems to be equally important in determining the ease 
with which use is institutionalizedo Microcomputer use that 
involves only marginal changes in the use of information is 
likely to become a regular, stable, valued part of the system 
relatively quickly. If, however, the: microcomputer is used to 
produce new information, or the information is to be used in a 
new way, it is much more difficult to integrate the information 
into a decision-making systiem,. In consequence. 
institutionalization of those uses will develop more slowly,. and 
remain more tenuous, becoming a stable, valued part of the system 
with much greater difficulty. 

Obaervationa B~ ~.a Qf Microcom;gutu ~ 

Given the nature of the evidence, factors associated with impacts 
of microcomputer use are, 1 ik~! those associated with 
institutionalization, the products of speculation. Nonetheless, 
the impactA of microcomputer use are obviously of central 
concern, and deserve to be discussed, even within the limited 
parameters of the evidence. 

The impact of microcomputer adoption on centralizatlon or 
decentralization of authority has been discussed in articles and 
proposals about microcomputer adoption.CG) Concern has been 
voiced regarding the assumed "centralizing effect 11 of 
microcomputer adoption. Excitement has been expressed about the 
purported wdecentralizing effectsm of microcomputer adoption. 
The evidence from Kenya and Indonesia suggests that the relative 
accuracy of the two vjews 11.es less in nature of microcomputers, 
~ .a.e, and more in the context in which microcomputers are 
adopted. Thus, the microcomputers are not, in themselves, a 
decentralizing or centralizing toolo They take on political 
valence depending on the particular distribution of power within 
the adopting context. 

In Indonesia, for example, microcomputers have been introduced 
specifically to centralize certain kinds of authority. Whether 
that objective will b~ attained can not be predicted. What is 
clear, however, is that the outcome will depend on whether the 
center has enough power to enforce its policy to redu~e the 
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autonomous decision-making power of the district offices. 

In K t: n ya , t he po l i t i ca 1 we i g h t i s o n 't he s id e o f 
decentralization. It appears likely that within that political 
climat~g microcomputers will be used to support decentralization. 
In MALD, microcomputer tise has made it possible to disaggregate 
expendi.tures directly to the district level. Improved and 
accelerated information processing has supported more effective 
communication between districts and headquarters, raising the 
opportunities for district officers to participate in the budget 
allocation processo 

The experiences in Kenya and Indonesia also hint at another 
hypothesis. They suggest that the ability to keep track of data 
has an allure of its ownG In both countries, some ag~ncies have 
shown interest in monitoring and controlling various activities 
that have always been of int~rest to government but only are 
potentially controllable with.the use of microcomptJ'ters. One 
such area is price controlso In Kenya, some government officials 
have expressed strong interest in using micr1:>computets to monitor 
the prices of virtually every itemo The hypothesis such 
experiences suggest is that there may be a npropensity · to 
controln associated with microcomputer use. The idea that there 
should be criteria for legitimate and illegitimate uses of 
microcomputera for monitoring has not yet been systematically 
examined either in the literature or in tho field, and requires 
further investigation. 

The cases also suggest a series of hypotheses regarding various 
forma of conflict. Ono such conflict is between those who 
develop new skills and those who control the established 
structure of rewards. The cases suggest that microcomputer use 
is likely to be outside any of the existing structures of rewards 

· in LDC governments.. One hypothesis that appears to be worthy of 
examination is that there is likely to be an ~adjustment period" 
during which there will be conflict between those with new 
skills, who are not being compensated in ways they perceive to be 
satisfactory, and those controlling the formal structure of 
rewards. 

A corollary of that hypothesis is that failure of the system to 
adjust to demands of those with new skills is likely to result in 
the loss of t'.hoae skills to organizations which1are willing to 
provide greater rewardsm A second corollary is that the system 
may adjust by limiting the opportunity to develop new skills to 
those who are alre~dy compensated by the system for what are 
perceived to be similar skills. In that case, potential 
opportunities for lower-le'9·eJ. workers to improve their earning 
power will be limited. The experiences in Kenya and in Indonesia 
su~geat that one group who ~ill be particularly affected by that 
r~atriction is women, who tend to be in lower-level positions, 
but have shown a great deal of interest in learning microcomputer 
skills. 

The cases also suggest that a potential area of confict involves 
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the central office and local Off ices. One Of the US9S of 
microcomputer.a in Kenya, for example, is to monitor spending and 
project progress at the local level. The TAP advisors 
anticipated some negative response from local officers perceiving 
the new monitoring system to threaten their power and authority. 
Thus far, however, there has not been any discernable resistence 
to the system from local officers. Yet this may be due to the 
fact that information from the monitoring system is not directly 
linked to a disciplinary response from headquarters. Local 
officers may not yet recognize tbe greater effectiveness of the 
new monitoring system. It can be hypothesized that if the local 
officers do perceive the system to establish more effective 
monitoring, that some resistence w:l.11 develop, e.g., inaccurate 
reports, or the failure to submit reports at all. 

In Indonesia, resistence to the microcomputer system by local 
offices has been much more conspicuous. Local officers perceive 
the system to be designed to undermine their autonomy and 
authorityo Since the microcomputer system is established to do 
pr.ecisely that, it can be hypotheaized that some conflict is 
inevitable. 

The cases also suggest a hypothesis concerning another form of 
potential conflict - between those who master skills of thf! new 
t~chnology, and those who do noto A corollary to the hypothesis 
is that the conflict may take the form of a •generation gap,• if 
those who have developed the skills perceive themselves to be an 
identifiable group that is differentiated by age from thoae who 
do not develop the skillso 

The planning divisions in the Kenya ministries appear to be one 
setting in which ther~ is the potential for such conflict. 
Interest in using microcomputers for analysis has been limited to 
younger, junior officer.so They perceive the older officers to be 
unable to understand tha.t analysis and unwil 1 ing to encourage the 
younger officers to use it. Many of the younger officers who 
have developed,· or expect to develop those sJtil ls refer to 
themselves as Rthe new generation.w 

One of the impacts of greatest concern to those considering 
microcomputer adoption in LDCs is impact on employment and job 
quality. ~gain, the evidence from the cases is extremely limited 
and pr.ojectioiMJ highly sp€-1culative. Yet the experie11ce in both 
ministries in Kenya and in MOF, Indonesia, provide some support 
for the hypothesis that the effects of job quality may be, on 
balance, positiven 

In Kenya, virtually everyone who had learned to operate the 
microcomputer and was using it in his/her job perceived job 
quality to have improved. They reported that their jobs were 
easier, less tedious, more interesting. Most of those who 
operate the microcomputer do about the same amount of work they 
had done previously. Two clerks, one in MALD and one in MFP, who 
learned to program in dBase II, work considerably harder in their 
new positions, but find the work more interesting and rewarding. 
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It will be important to avold being too sanguine about this 
issue, however, in the light of problems that have dev~loped in 
the West regarding job quality and microcomputer adoption=(7) 

The cases also support the hypothesis that those who utilize 
microcomput~r products experience improved job quality. In both 
Kenya ministries, officers using the microcomputer repo~ts said 
that the information has eliminated many of the tedious tasks 
associated with their work and enabled them to do a better jobo 
In the finance division of MALD, finance officers responsible for 
expenditure monitoring reported that the microcomputer output 
freed them of time-consum.ng calculations and permitted them to 
spend more time examining the significance of the data. They 
also say that microcomput9r output provides useful calculations 
that could not have been done manually within a reasonable time, 
enabling them to monitor projects more effectively. Planning 
officers in MALO who use the microcomputer for analysis appear t.o 
have relatively high morale~ and fee! that use of microcomputers 
enables them to provide much more valuable repo~ts to th~ir 
superior officerse 

Conclusions about labor displacing effects of microcoroputer 
adoptlon are even more tentative than those regarding. job 
quality. I11 MALO, Kenyau and fJIOF, Indonesia the dominant 
expectation is th~t microcomputers will stimulate an increase in 
work.. In MFP, l~enya,, the e~rpectations are nmch more uncertain. 
A useful hypothesis for future examination suggests that use of 
microcomputers will generate a net increase in jobs~ Careful 
consideration of this issue will be necessary in future ~tudies 
since experience in the West suggests that the impact illay be to 
reduce the rate of eltpanslon of employment rather than to 
displace workers~<S> A impor.tant hypothesis that emerges is that 
the central concern regarding microcomputer :i.mpact will not be 
with displacement, but with the distribution of access to newly 
created jobs., 

Several advisors have commented that what is at issue is not a 
trade-off between more labor-intensive methods and microcomputer 
use. They hold that many taslu3 for which labor-intensive methods 
might be feasible would tequire very high inputs of management 
skills that are.in short supplyo As one advisor commented, 
"[Microcomputers} are much more compatible with the factor 
proportions ip management capacities in LDC's than we initially 
thought." 

For some important operations, the advisors note, there are 
simply no labor-intensive methods that can satisfactorily 
accomplish what is necessary. One example is a process in which 
where calculations must be done sequentially rather than 
simultaneously, and the entire procedure must be conducted 
quickly and repeatedly- Using large numbers of people to perform 
the calculations would not produce the information rapidly enough 
to serve the needs of decision-makers. These observatlons 
suggest the hypothesis that if microcomputers are used for 
processes that cannot be done sufficiently quickly and accurately 
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with manual methods, microcomputer use will be appropriate even 
in nations where factor proportions make labor-intensive methods 
the preferable alternative. 

Another major area of concern regarding impacts is the effect of 
microcomputer use on decision-makinge A primary motivation for 
microcomputer adoption in Kenya was to provide information that 
could be used to improve decision~making processes. To what 
extent do decision-makers appear to utilize the information 
provided by the microcomputer in making decisions? There is no 
single or precise answer to that queationo 

It does seem clear that microcomputer use has improved the 
availabilit~ of useful information to decision-makers. In MALO, 
microcomputers have made it possible to ptocess large amounts of 
data in order to provide relevant information in formats useful 
for decision-makerso Certainly record-keeping and expenditure 
monitoring have been improved with microcomputer use. In MFP, 
information which would otherwise be very difficult to obtain, is 
provided to senior officers on request. In both ministries, more 
effective projects registry systems are being developed with the 
use of the microcomputers .. 

To what extent is the information being made available actually 
used in the decision-making process? In MALO, there have been 
instances in which the information has be~u used to condition 
policy decisions. In all of these applications, advisor 
participation appears to have been key. The microcomputers have, 
for example, been used as a tool by advisors to induce 
consideration of inforrnat~on that might otherwise have been 
ignored. Use of microcompu~ers to provide immediate access to 
accurate figures during preparation of budget estimates suppo~ted 
a more rational allocation process, again with close involvement 
of the advisors .. In both Kenyan ministries, policy-making 
committees have used reports prepared by advisors using 
microcomputer so 

According to advisors in MALO, the information provided in the 
improved monitoring and record-lteeping procedures has had 1 ittle 
impact on improving policy-making processes. There are three 
important constraints associated with failure to apply the 
information to policy-making. One is lack of training among 
middle and se~ior officers in using information for financial and 
policy analysiso The second is management systems and structures 
that discourage use of information in policy-makingo The third 
is the absence of management structures that incorporate 
financial or planning information into a decision-making processo 

This situation suggests three hypotheses regarding microcomputer 
adoption in LDCs. ~irst, in order for microcomputers to help 
improve decision-making, training in the use of the microcomputer 
output is likely to be necessary. In MALO, one of TAP's tasks is 
to provide that training. Second, if the information is going to 
be effectively applied, decision-making systems and structure 
must support information-based decision-making. Third, the 
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decision-making structure must explicitly delegate responsibility 
for gathering the information, analyzing the information# and 
applying the findings to decision-makingu TAP advisors in MALO 
are helping to develop what they hope will be structures that 
assign explicit responsibility for analyzing information and 
presenting it to decision-making bodies~ Those structures will 
also make visibld the extent to which the decision-making bodies 
apply the information in the policy processo 

Experience not only in Kenya, but in governments throughout the 
world demonstrate that there are, howGver, likely to be limits to 
the extent to which a government agency is willing and able to 
make decisions solely on a ~rationalH basisQ The conflict that 
develops is one between °the technocratic pull" to allocate 
resources efficiently, and "the bureaucratic pn11° to respond to 
other considerations, including political pressure and personal 
gain.C9) It is a conflict th.at is as relevant in the more 
developed as in th~ less developed countriesu 

Advisors who perceive their pt'imary r.esponsibil:i.ty to be 
assisting in improving the ef~iciency with which resources are 
allocated, may lose sight of contending demands that influence 
the decisions of bureau~rats in the host country. The basic 
tasks and objectives of the two groups are, in fact, often quite 
different. The advisors envision aystematic, organized 
information systems that will provide the basis for allocating 
resources for maximum efficiency and effectiveness. They long 
for a system in which senior oif icers can enforce more efficient 
processes, have the power to hire and fire, and can control the 
salaries of those beneath them. 

The bureaucrats, on the other hand, work within a system where 
influence is often bat:Jed cin informal and/or affective tieso They 
rely on informal information networks, nuance, and impressicn to 
make decisionc about resource allocation that will oustain 
cooperative alliances and be perceived as legitimate by powerful 
members of the bu·reaucracy and the public. 

The extent to which technocrats are influential in policy-making 
processes var.ies among governmentso Yet whatever the government 
goals, e.g., equity vso higher GNP, those with a technocratic 
orientation are likely to use different measures to assess policy 
alternatives~than are those with a bureaucratic orientation. 
Foreign advisors who are wedded to a technocratic perspective 
without accepting the importance and inevitability of Rpolitical~ 
inf luenceE may therefore find introducing microcomputers into LDC 
bureaucracies a frustrating experience~ 

A fin al impact that is worth mentioning is the appcirent effect of 
microcomputer adoption on the influence of advisorE who introduce 
the microcomputer system~ As the advisors noted, microcomp~ters 
are highly visible. Comments of advisors and ministry staff 
suggest the hypothesis that if government officers perceive an 
adv isor·-int roduced microcomputer system to be successfu 1, they 
are more likely to consult with the advisor~ in other, unrelat2d, 
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areaso 

The hypothesis appears to be supported by the exp'erience of TAP 
advisors in MALD. They have experienced a pervasive 'increase in 
credibility due to widely perceived success of the microcomputer 
system., A corollary to the hypothesis is also suggested by the 
Kenyan exper.ience: If the microcomputer system fails to meet 
expectations, it can have as disproportionately negative an 
effect on a.dvisors~ influence as success had a positive effect .. 
If these hypotheses are valid, it appears to be extremely 
important that those who introduce microcomputers ensure that 
they have access to the resources they will need to meet 
legitimat~ expectations9 
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CHAPTER XI 

DIREC.l'XONS FOR FUTURE RESEARCH 

This study was conceived as ah ~arl~ step in improving our 
understanding cf microcomputer adoption in developing countries. 
One of the objectives of the study has been t~ identify the 
issues that seem to be important, c"nsider some appcoach~s for 
examining thoee issues, and frame soroe hypotheses that will 
provide a useful base for future studies. The success of the 
effort will not lie in the validity of the particular hypotheses 
or the immutablility of the analytic framevork1 it is assumed 
that those products will be modified considerably as our 
knowledge of microcomputer adoption de~relops, Rathe.:, it wil 1 
lie in tha usefulnesG ~f this study in designing future studiaa 
of microcompute!' adoption"' and in preparing projects t.hat place 
mic~ocomputers in LDCso 

This chapter proposes some way~ the methodology used in this 
st.udy may be usefully modified for fnture studias. It suggests 
some measurement tools that can be utili~ed to assess some of the 
hypotheses presented in chapters VI-IX. The chapter also 
~onaiders substantive areas of resea~ch that merit further 
investigation a 

NETBOOOWGICAL ISSUES 

The informed inductive method used in this study has been useful 
in guiding the development of a framework for analyzing 
microcomputer adoption in developing countries. Using that 
method, a large number of hypotheses were made available for 
examinationo Field evidence indicated which hypotheses best 
illuminate microcomputer. adoption in LDCs, and suggested the 
extent to which the hypotheses are val ia. 

That methodological approach was a valuable first step in 
analyzing microcomputer adoptiono It provioed a sufficiently 
structured basft from which to examine the issugs ~hat appeared to 
be most relevantw At the same time, it permitted exploratio& 
into areas th~t emerged as important during the course of the 
field worko Several insights into microcomputer adoption would 
have been missed had the study been too wedded to particular 
issueA and hypotheses. 

For the next phase of research on microcomputer adoption in LDCs, 
the most productive analytic appro~ch appears to be one that 
incorporates a mix of inductive and deductive methods. The 
hypotheses pr_esented in this study which appear to be moat useful 
in capturing the phenomena asnociated with the microcomputer 
adoption can be f1.i1rther refined a.nd examined using a more 
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rigorous set o £ t.oo 1 s.. At the same time, it w i 11 be importarat 
for studies of microcomputer adoption to remain open enoush to 
capture phenomena that did not become salient in this study~ 
Thus, what appears to be most useful for the future is a mix of: 
1) More sharply defined versions of the hypotheses that emerged 
from this study, along with a structured survey instrument 
designed to measure the elements of the hypotheses1 :> New 
hypotheses that emerge from the literature or from field work, 
framed in general terms, and examined using open-ended questions 
and directed discussion .. 

To evaluate the hypotheses presented in this paper, and to frame 
new on~s, various methodological techniques will be valuable. 
Longitudinal studies, including cross-national surveys and in
depth case studies, will provide valuable insightse Cross
national surveys can be designed to identify elements affecting 
particular contexts as well a.a factors that apply across 
contextso 

Large surveys must be carefully designed to provide data that are 
not only statistically significant, but ulao clarify the actual 
conditions within which the microcornputars "re aaopted. All too 
often in studies of new technologies, the attempt: to obtain. the 
largest possible survey population encourages use of survey 
instruments that. a.t"e bi:ief and auperficialo The resulting data 
are often not only limitedv but misleading. Understanding of the 
wider social, political, economicv and management conditions 
within which the microcomputera are used, and the asaociated 
factors determining use and institutionalization, is essential to 
designing val id and useful e'i:u.dies of microcomputer impacto 

In-depth case studies of microcomputer adoption in various 
contexta would improve our understanding of the dynamics of 
mi~rocomputer adoptionr and the factors, both context-specific 
and effective across contexts, that determine microcomputer 
impact8 Again, a multi-dlsciplinary approach is likely to be 
most effect! Vea 

SUBSTAMIVB ISSUES 

This study examined 
the dynami~a-~f adoption, and the factors that determine the 
impact of micr:ocompute·c use.. Th~ und~r lying ,13.ssumption is that 
microcomputers, in and of themselves, do not have particular 
impacts~ The various impacts of microcomputers em~rge from 
alternative ways in which the microcomputers are introduced, 
used, and institution a 1 i ~ed, and from the cont<:\:<t in which 'i::hey 
are adoptedo Attempts lo examine microcomputer impacts without 
careful e~amination of the adoption process - even if the context 
is considered - are likely, in the author's view, to miss much of 
the important story, as well aa to provid~ misleading analysis. 
The cases examined in this study appear to lend c1·(.3ence to that 
assumptiono(l) Developing more explicit understanding of the 
linkages between microcon-.ptJter introduction, use and 
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institutionalization, context structure and systems, and various 
kinds of impacts is an important task for future studies of 
microcomputer adoption. 

Chapters VI-IX use the microcomputer adoption experiences in 
Kenya and Indonesia to identify and examine some ways in which 
the three stageo of adoption and the impact of microcomputers are 
relatedo Two overarching concepts appear to be of particular 
importance, in part because they are often ignored in discussions 
and studies of microcomputer adoption in developlng countries. 

One concept that emerges from the study is the need to alter some 
tt~Jitional dichotomies of thousl~~. Some of the questions raised 
at the beginning of this papc~ reflect those dicotomies, e.g., 
•do microcomputers encourage centralization or decentralization?• 
"Are microcomputers associi:ited with labor displacement Cyes or 
noJ?P The ceses suggest that mictocomputers can ~ 
support central iz!JJ.tion and decentralization, can simuJ tan.eon~ 
displace labor and create new forms of work for the displacedoC2> 
It is important for studies of microcomputer adoption to 
recognize that what are often framed as excL ... sive alternatives 
are more likely to be simultaneous effects. Thus, it appears 
that studies will be bet'Cer served b~t attempting to understand 
and trace the dynamics of v~rious phenomena related to 
microcomputer adoption, rather tha."' to attempt to eli.cite narrow 
cause-and-effect relationships from the data. 

The second important concept concerns the need to consider the 
impact of existing decision-malting structures and management 
systems on microcomputer adoption and impacto The findings of 
this study suggest that demand for new kindR of information is 
likely to develop in response to the microcomputer&s ability to 
provide such lnformatione When that kind of demand develops, or 
whera microcomputers are introduced to encourage new ways of 
using information, decision-making structures and management 
sy3tcms must be carefully scrutinized for thelr influence on the 
the way and extcat to which information is usedo 

The~e are seven sets of issues that wil 1 be important areas for 
future researcho One set of issues concerns choice of hardware& 
It wil 1 become increasingly important to aevelop cormnunication 
channels between developing countries which will p~ovide b~tter 
exchange of information about hardware., Pt1.rticula.rly useful wilJ. 
be feedback fi~om LDCs using various kinds of hardware a Central 
concerns include durability, and availability of service for 
various kinds of hardware, and their appropriateness for 
different kinds of needs, e.g.,, single-user systems vs .. multi
uaer systems~ Compatibility isDues will become increasingly 
important. There has ~lready been good headway in addressing 
some of these issues. (3) 

A second s0t of issues concerns software. Useful areas for study 
will include oxamination of the basic skills needed to use 
various kinds of software effectively, assessment of new 
generations of. software, e.g., packages that make data base 
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management a far easier task. Again, many of these technical 
issues have begun to be addressed. Several sofware assessments 
exist in the West, and need to be made available in LDCs. A 
related issue concerns methods of transferring knowledge of and 
experience with different kinds of software between LDts. 

A third set of issues concerns data requirements, including ways 
of identifying the kinds of data and formats needed. This set of 
issues includes what is usually considered information systems 
analysis. It will also have to be concerned with ensuring that 
presentation of the data is responsive to the needs of 
information users, yet is not so responsive that production is 
beyond the capacity of the available technical staff. 

Central. to these concerns is e3tablishing regularized 
communication and cooperation between "technicalw people, i.e., 
those adept at technical aspects of computer operations, and 
Rsubstancen people, who work with and will actually use the 
infoLmation. These arose as serious concerns with the 
introduction of mainframe computers. Although much has been 
written about the conflict between those groups, more needs to be 
known about establishing systems for more productive cooperation 
bet ween them. 

The fourth category of issues concerns decision-making structures 
that affect the way in which available information is applied in 
decioion-making processeso These issues relate to structures of 
responsibility for developing the information system, providing 
data, analyzing data, applying data to decisions, and ensuring 
that decisions are implementedo 

An important system involves training. It seems clear that 
training should fit the applied needs of the uaero Thus, users 
of statistical packages will require different kinds of 
conceptual training from those using dBase II to produce reportso 
The study suggests, however, that training in operating 
microcomputers may be comparatively straightforwardo Training in 
conceptualizing the kinda of data systems needed, and effecti~ely 
applying data to decision-making is much more complicated" 

These issues of structure also incorporate important political 
considerations, e.go, the eAtent to which leaders, or other 
groups within·.:.the adapting organization., use infqrmation tc more 
effectively allocate 'esources, or to bolster their own power.(4) 
It will be important to develop better understandin~ of the 
association between different structures and differ~nt uses of 
informationo 

The fifth ~et of issues concerns cultural factors that influence 
the respo11se to microcomputers, to various forms of training, and 
to potential conflicts that develop related to microcomputer use. 
Experience with other :iew technologies suggests that different 
cultures provide different levels of basic receptivity to various 
forms of innovationo The kinds of cultural variables that are 
pertinent to microcomputers, and their influence, would be a 
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valuable area for future research. 
suggests that cultural characteristics 
certain kinds of training approaches. 
that association would be valuable 
training systems .. 

The case of Kenya also 
influence the response to 
Better understanding of 
in designing· effective 

The sixth set of issues concerns wider socio-economic-political 
issues. A valuable direction for research of such issues will be 
to develop a model that relates type of structures/systems to 
typas of outcomes of microcomputer use. Developing an approach 
1 ike Moore's ~ .Q.dgj,.na Qf Dictstorsbj.J.1 .and ~ wil 1 
contribute to a clearer understanding of the ways in which 
particular structures appear to support various impacts of 
microcomputer use (Moore, 1966)0(5) Questions about who benefits 
and who suffers loss due to microcomputer adoption, how people 
respond to the potential for those effects, the ways in which 
microcomputer use responds to the structure of power, and how 
microcomputer use can modify or reinforce that structures are 
vital areas for further examination. 

' 
The hypotheses presented in chapters VI-IX were framed on the 
basis of technology change, technology transfer, and 
organizational change literature, or emerged from the field work. 
Those hypotheses suggent useful directions for future research on 
microcomputer adoption in LDCs.. Moat of the hypotheses examine 
complicated variables that need more precise definition. Many of 
the hypotheses are concerned with assessments that are not 
susceptible to evaluation using quantitative methodso Rather, 
assessment of those factors will depend on the qualitative 
judgements of various members of the project, including 
government officers, advisors, outside consultants. Values will 
have to bE: assigned, formally or informally, to those judgements. 

Although quantitative measures can be utilized for some 
variables, they will continue to be of secondary importance for 
most hypotheseso This is particularly true because one of the 
most important impacts is on the quality of decision-making, a 
difficult outcome to measure. Thus, for example, merely 
measuring the number of times information is used can be 
misleading if~the information is used inappropriatelya Although 
variables can be constructed to reflect the success of a 
microcomputer pioject in terms of quantity of various kinds of 
output, those variables cannot tell the whol~ story - perhaps not 
even the most important part of the story. 

Because qualitative assessment will continue to be of primary 
importance, the following measurement tools are offered only as 
supporting instrumento in the analysis of the complicated issues 
of microcomputer adoption. The use of qualitative instruments, 
e.g., assessments by those involved in the projects, field 
observation, examination of products of manual and computer 
systems, and scrutiny of decision outcomes, will continue to 
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provide major contributions to our understanding of microcomputer 
adoption. Field experience does suggest, however, some 
measurement tools that would be useful in mor.e rigorous testing 
of some hypotbeees. The following discussion presents those 
tools, as w~ll as suggestions for refinement of some· of the 
concepts in the hypothese~. 

Dypotbesia: Clear and consistent. messages by org&nizat:f.onal 
leadersbipe in support of microcomputer adoption# uill be m 
critical factor generating ~cceptance of mic~ocompnters among 
people in the orgruni~etiou. 

Some measurement tools tha\:: would be use.Cul in evaluating this 
hypothesis are: 

o the proporti.on of organizational members who pei!rceive 
leadership signals to reflect different levels of 
support Cthe spectrum from strong negative to strong 
positive) regarding microcomputer use - associated with: 

o the proportion of organizational members with differing 
perceptions of microcomputer use <strong positive to 
strong negative> AND/OR 

o relative availability of critical resources Cnever a 
problem obtaining resources/rarely/sometimes/often>. 

Bypothesiez Plm:ming for sufficient resources is best done early 
in the proceso of introdnctiono 

One of the most interesting a~3pects of this hypothesis concerns 
the issue of whow much is enough?~ The cases suggest that 
introducing either too many microcomputers or too few 
microcomputers can create problems. To examine this hypothesis, 
the unit of analysis would be the microcomputer adoption project, 
rather than individuals involved in the project. One set of 
variables in this hypothesis will be based on qualitative 
judgements about difficulti~s associated with too many or too few 
microcomputer~ It will be valuable, however, tQ begin to build 
a base of information about the numbers of microcomputers adopted 
and difficulties associated with adoption. Thus, a measurement 
tool for the hypothesis is: 

o The ratio of the number of microcomputers adopted and 
the number of people in the adopting organization 
(which can be defined as a department, a division, a 
ministry, etca) associated with: 

o the kinds of problems experienced in the project 
<resentment of •too many" microcomputers/insufficient 
microcomputers for training needs, etc.) 
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Microcomputer llWa 

Bypothesis3 The better the training •fit• vith organizational 
needs and Oi_)erator skills, the more effective the USeo 

The cases illuminated the importance of training that is directly 
relevant to the trainee's job. In order to begin sharpening this 
hypothesis, it will be useful to develop categories of various 
kinds of training approaches and materials. With the use of such 
categories, training using different elements can be compared 
across projects. Some of the categories that appear to useful 
are: 

o Training approaches: 

Oral presentations 

o Materials 

Written overview, summary explanations, 
introduction 
Self-teaching, using manuals, exercises, 
other written materials, intgractive disks 
Audio-visual presentations 
On-cal 1 assistance 
Direct instruction in a small group 

Standard manuals and written materials 
Exercises prepared to be directly relevant to 
trainee's work 
Standard interactive disks 
Customized interactive disks, relevant to 
trainee's work 

Hypothesis: The .closer the 0 fit~ between in-place stills mnd 
skills necessary for particular microcomputer applications, the 
more effective the trainh.ag in those applications. 

For thj.s hypothesis it will be useful to develop a typoli>gy of 
basic skills that· appear to be critical to permitting ef.fective 
training in Pfrticular microcomputer appl !cations. Cha:9ter VII 
presents categories of microcomputer use and some bas .le; sic i 11 s 
that appear to be necessary to learn them. The cate90ri~& of 
microcomputer use and the skill categories must be further 
considered against the experiences across countrieP-. It 
increasingly appears that for many, if not most functions of 
microcomputers, basic reading comprehension skills .:are 
sufficient. The other "requirements" may be more closely 
associated with psychological attitudes, e.g., interest in the 
microcomputers, than with particular intellectual skills. 

One of the most interesting questions will be the kinds of skills 
that enable trainees to learn to program microcomputers in such 
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high level languages as dBaseII. There are indications that 
significant mathematics skills (four years of high school math) 
may not be essentialo Some of those involved in training the 
United States suggest that the skills most closely akin to 
programming are those associated with playing chess. It will be 
valuable to begin to log the kinds of skills trainees have, and 
their success in training across different microcomputer 
projects. Getting a clearer understanding of the kinds of skills 
that are associated with adeptness in programming wil 1 be 
particularly useful for countries where programming skills and 
resources for training in those skills are extremely limited. 

Hypothesis: Tbe ~ore 0 responsive0 thm microcomputer products, the 
more effective the nee of the products. 

Again, the four categories offered in Chapter VII can be 
considered against outcomes across p.rojecti:J and countries. 
Although the following categories must be refined, they can 
provide a starting point. for testing the hypothesis. 
wResponsivenessm can be defined as the modification of documents 
in order to meet the needs of the user. 'rhus, it wil 1 be useful 
to test responsiveness using the following co~structs: 

o "Responsiveness" levels: l) Least responsive -
Documents are standard and never modified, 2) Somewhat 
responsive - documents are modified over time in 
response to feedback from users, 3) Moderately 
responsive - Documents are regularly modified for 
different groups of users. 4) Very responsive -
Documents are modified on request for each user~ 

Responsiveness can be associated with: 

o Scope of document usefulness <number of people who 
receive the document and find it useful> and intensity 
of usefulness Cthe extent to which users find the 
documents very/moderately/somewhat/or not useful) 

InstitutionalizatiQll gf M.iCLQ.Computer Us.ft 

Some indicato~s of institutionalization are presented in Chapter 
VIII. The hypotheses that relate levels of institutionalization 
to other variables must rely on assessment of ouch complicated 
issues as the incentive-disincentive system, and the extent to 
which the change in activities due to microcomputers use is 
marginal or comprehensive. 

Development of measurement tools for those phenomena will be a 
complicated task, which is likely to require considerably mor.e 
field observation across contexts. The following hypothesis, 
however, is somewhat more accessible to quantitative measures. 
While development of precise measures will depend on further 
evidence from the field, the following measures are an initial 
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attempt to begin the process of refining the concepts. 

BypotheBisa D.i.stribation of control over critica\l r<esources must 
nnppoct i!lstitutiooalizmtion of microcomputer ose if that ase io 
to be ins~!tutionali~eda 

Clearly there are various kinds of resources that must be 
available for microcomputer use. Some of those that appear to be 
critical include the followingo 

o Resources: 

Personnel with sufficient time to learn to use the 
microcomputer well enough for its use to add value 
to the employee's work 

Work spsce 

Hardware 

Software 

Collateral supplies (e.g., ribbona, disks> 

Servicing 

The distribution of control over these resource~ can be 
identified. While it does not appear to be wc1rthwhile to invest 
researcher time in precisely quantifying the proportion of 
different resources controlled by d:f.fferent actors, j,t will be 
useful to identify the actors that control sufficient r~sources 
to maintain or undermine the microcomputer. systemo A'l~titudes of 
actors who control resources can then be determined through 
interviews with those actors and other relevant observers, e.g." 
outside advisorsQ 

Associating relative control over resources and relative support 
for the microcomputer system with level of institutionalization 
will continue to require qualitative analysis. Nonetheless, it 
will be useful to attempt to be as precise a~ possible about: 1) 
the kinds of resources that are provided by supporting actors and 
withheld by n2n-aupporting actors, 2) the relatipnship of those 
actors to the microcomputer system, 3) reasons for support and 
for non-support of the microcomputer systemv 4) dynamics of 
resolving conflict~ 

These variables can bei aesociated wlth the outcome of conflict 
over maintaining the microcomputer system. Understanding those 
associations will permit wore precise understanding of the 
relationship between control over resources and establishing 
institutionalizationo 
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~ gt M.i.crocomputers 

Although the impact of microcomputer adoption is an extremely 
complex phenomenon, several of the variables pr'esented in 
hypotheses concerning impact are susceptible to measurement 
tools a 

Hypothesis: Use of microciomputera and microcomputer products will 
be asso~iated with increasing dec~ntralization of ~utboritye 

The hypothesis, like that concerning the impact on the 
distribution of power within organizational levels will rely on 
assigning quantitative values to various esaential~y qualitative 
variables. Some of the important measures that can. be 
constructed include the following: 

o whether actors at different levels of authority gain or 
lose influence due to use of microcomputer-produced 
information 

o the degree to which influence was gained or losed 
Clarge/m1edimn/small/no gain or loss> 

o issue-areas in which various levels of actors g~in or 
lose influence with the Ube of microcomputer-produced 
information 

o the assessment of the "value of microcomputer-produced 
information" by different levels of actors (e.g., 
valuable, somewhat valuable/of little value; largely 
accurate/somewhat accurate/rarely accurate) 

o the assessment of the ~value of rnicrocomputersn by 
different levels of actors 

Note that actors may actually gain through the use of 
microcomputer-produced information, although they themselves do 
not use the information. Similarly, they may feel that 
microcomputers have benefited them, although they do not use the 
microcomputers. 

Shifts in authority may occur not only bet-ween levels of 
authority, but along other attributes as wella Thus, actors may 
be stratified acrosfJ a number of characteristics, including 
formal position, level of hierarchy, gt:!nder, ethnicity, tribe, 
membership in another organization (e.g .. , the army). In 
examining changes in the distribution of puwer, it will be 
important to associate types of power shifts with various kinds 
of power structures, both within the adopting organization and in 
the countryo 

Hypothesis: Use of microcomputers will be associated with greater 
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utilization of information ln de~iaion-making than vas previously 
possible. 

Measures for this hypothesis can be developed at two lE!Vels.. One 
concerns the extent to which information is used in decision
making. Useful variables includeg 

o the number of actors at different levels who use 
microcomputer-produced information 

o frequency with which information is uaed 

o perceived value of the information by actors at various 
levels <very valuable/moderately/slightly/not at all). 
It is possible for actors to use information often, yet 
feel it is not really valuable. 

The second set of variables measures the way in which the 
information is used. These variables will rely largely on self
assessment by actors, and observation by those familiar with 
decision-making within the context. Some useful measu.res 
include: 

o ways in which information is used by actors, in their 
own view (e .. g .. , to identify problems/define 
alternatives/choose among alternatives/gain support for 
decisions/pullicize an issue/support a superior 
officer/fulfill routine tasks/rote completion of forms 
perceived to be without value> 

o ways in which information is used by actora, in the 
view of researchers, advisors, other non-participants. 

In Kenya and Indonesia, information was to be used in a variety 
of ways, including monitoring, record kaepi.ng, project 
evaluation, determining budget allocationsu projections. In 
Indonesia, the anticipated applications of information are 
ambitious1 the system is too new to assess whether, and how, 
those applications actually materialize~ In Kenya, information 
has generally been used for routine bureaucratic tasks rather 
than i.n decision-making process,, except with the participation of 
advisors. The eystem is new, howevere and the application of 
information~o decision-making may develop. It will be 
important, therefore, to continue to accumulat~ longitudinal 
observations about the changing applications of information. It 
wil 1 also be im1?ortant to understand h.Qltl the information is used 
with regard to the decision-making proceas. Thus, information 
may be used to bolster decision-make:i:s• positionsi· to gain 
greater control over various activiti~s in government and in 
society, or in other ways that do not contribute to more 
efficient and equitable allocation of resources. 
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H11P0thesis: The use of microcomputers and ~icrocomputer products 
will be associated with changes in the hierarchy of skills6 but 
not concomitant changes in the hierarchy of rewardao 

Although skills in the use of microcomputer product~ are 
difficult to assess, the development of skills in microcomputer 
operation can be measured. For the purp~ses of this hypothesis, 
it is sufficient to identify various categories of skills, e .. 9., 
ability to enter. data into menu-driven programs, word proctssing 
skills, elementary dBaseII programming skills, advanced 
progra~ning skillso These skill variables can be associated with 
individual characteristics Ce.g., job cab~gory, age, gender, 
education) and new rewards for the skills (e.g., promotion, rise 
in salary, educational opportunities>. The resulting portrait of. 
the organizational ~eward structure vis-a-vis the change in skill 
structure can reveal potential areas of conflict, groups that are 
disproportionately denied or given opportunities to advance, and 
the role of microcomputers within those systems. 

Hypothesis: Job quality ui 11 inprov~ for those who use tbe 
mic~occmputer Jmd!or its prodnctso 

This hypothesis can be directly measured through interviews with 
microco~puter and micro~omputer product users. The questions 
asked of those respondants can be open-ended, e.g., naas using 
the microcomputer changed your job?R They can also be directed, 
eog., QBas job··pressure changed with the use of the microcomputer 
in your job Cor in your office)?" The respondants can be 
stratified alonc::r variuus job categories. By assessing the 
re~ationships bb~Ween different job impacts and different job 
c .cegoriea, it will be possible to begin to determine, across 
contexts, the kinds of jobs that appear to be positively and 
negatively affected by microcomputet adoption~ 

In the early stages of examining microcomputer affects on jobs in 
LDCs it is important not to rely solely on quantitative methods, 
but to establish clear understanding of: 1) the kinds of tR.sks 
involved in different ltinds of jobs under examination, 2) 
expectations about responsibilities associated with those tasks. 
This kind of understanding is important because what may appear 
to be similar job· categories across nations can actually be very 
different. It will also be useful to investigate ilh.\': people feel 
that microcom~uter use has improved or negatively affected their 
jobs. 

Hypothesis: Ricrocompoter adoption is associated vitb labor 
displacement. 

Of all the potential impacts of microcomputer adoption, this is 
the one that engenders most concern. In countries with large 
populations and limited employment opporturdt5('.:'t:;, r•ew 
technologies that may eliminate jobs must be carefully 
scrutinized. This is particularly true of technologies like 
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microcomputers, which appear to be associated in the West with 
reduced rates of employment expansion .. To assess the impact of 
microcomputer use on employment opportunities is a complicated 
task because wbile it is relatively easy to measure displacement, 
it is difficult to measure direct and indirect job creationoC6) 
To assess the eJ:tent of job dlsplacement, the following variables 
a.ce useful: 

o Number of people who carried out the computerized 
process JJ.gfot~ use of the microcomputer 

o Number of people who carry out the process with the usP. 
of the microcomputer 

o Current positions of those who are no longer involved 
in the process that has been computerized 

We need many longitudinal studies assessing the changes in 
employment in processes that have been computerized in order to 
understand job displacing effects of microcomputers. It will 
also be important to ascertain whether some groups, e.g., women, 
are disproportionately displaced. 

Understanding job creation d11.e to microcomputer adoption within 
an organization is necesaari~f more qualitative since it relies 
on some "what if" GUestions. Administrators, supervisors, and 
others in positions that determine employment opportunities can 
be asked: 1) whether there are new jobs that have emerged since 
the introduction of the microcomputers, 2) if so, do those jobs 
depend on the presence of the microcomputers, i.e., could those 
jobs have developed were microcomputers not used in the 
organization? Again, it will be important to determine whether 
there is equitable access by various groups to new job 
opportunities associated \'Jith microcomputer use.<7> Xf there is 
not, the res· arch should identify the critical factors creating 
unequal access. ( 8) These are issues that are a 1 so product l vely 
pursued in the developed countries, and will be relevant cross
nationally • 

.&1m.mary 

The hypothese~ presented in Chapters VI-IX appear, to be of value 
in further re3earch on the process of microcomputer adoption and 
its impacts. Although many of those hypotheses must be assessed 
with qualitative rather than quantitative instruments, their 
contribution can be substantial. J\.s those hypotheses are 
examined, however, it will be important to both sharpen their 
terms in view of the evidence from the field, and to be receptive 
to new hypotheses suggested by field experience. The 
increasingly narrowly defined hypotheses can then again be 
applied in the field. 

Thus, the process of research on m~.crocomputer adoption wi 11 be 
an interactive inductive-deductive method. By using such a 
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method, it will be possible to gain the advantages that the 
inductive method offers when little is known about a phenomenon: 
e.g., identification of important elements, improved 
understanding of the critical relationships and. dynamics, 
establishment of 1 inkages between macro and tiicro elements chat 
determine outcome. It will also be possible to utilize the 
advantages of the deductive method, e.g°' more precise 
clarificu.tion of our understanding of the critical factors and 
their relationships. Together, the approaches will permit an 
integrated understanding of the complicated process and impact of 
microcomputer adoption. This study has been an attempt to 
contribute to the early stages of developing that understanding. 
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CBAPf ER I 

1. For good overviews of the arguments pro and con, see Wad 
(1982)1 Hearings on measures to address the impact of computer 
technology on leaser developed countries (1982)~ Friedrichs and 
Schaff (1982); Shirkie and Fi.eu1y <1981); Servan-Schreiber 
<1980). Some extremely optimistic views are expressed in Norman 
and Blair (1982~ and "Dteady Progress in Compute~ MDrketing~ 
(1982). Although not directly concerned with microcom~uters, 
Ford and Ryan (1981) arc convinced that third i1or ld co1Jntr ies may 
be able to operate competitively against Western companies in 
areas of advanced technologyo 

The literature discussing plojected positive and negative 
impacts is very large. 1I1he fol lowing footnotes can al so provide 
a small sample of that literatur.e. 

2e See, for example, Paul (1982)1 Montgomery (Monograph 076-6), 
Wal lender (1979); Bryant and White ~1902); Solomon <1981): Food 
and Agriculture Organization {1980); Hunter {1974)u The value of 
explicitly addressing management factors ia demonstrated in Ingle 
and Connerley (1984). The important l~nkage in the private 
sector between technological innovation and management that 
understands the technology ia ~iscussed in Cleland and King 
C1975)o Also see Pava< 1983) for a good discussion of the sio
technical approach to adoptiono The importanco of developing 
analytic skills among decision-makers is discussed in Harsh and 
Weber Cl98~) o 

3. Handling information is, at least, one of the most important 
activities of governments. 

4. A good discussion of the implications on decision-making 
without sufficient information is Montgomery (Monograph i79-2>. 
The importance 6f resolving these problems particularly in 
budgeting, and the difficulties in doing so are well discussed in 
Caiden and Wildavsky Cl974). 

So See OniteJ .Nations Financing System for Science and 
Technology for Development (1983, March7 1983a, March)o Some 
poasibili·::ieS. are noted in Kettering ((1982), Gr'iffiths CJ.981). 
Some benefits and limitations of microcomputers for improving 
management skills are discussed in Ingle and Smith (1983). A 
systematic look at microcomputer applications in management in 
developing countries is presented in Ingl9 C1983L An 
interesting general discussion of the way computers can change 
management for better or worse is in Wynne Cl9C3)a 

6. With regard to Kenya!' see Saltzman (1984). Also see Young, 
Bertoli and Bertoli (1981). 

7. See, for example, Mann Cmimeo>. Whether use of 
microcomputers for planning individual projects validates 
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microcomputer adoption is questioned by "The USAID/Bonduras 
Contraceptive Social Marketing Projectn {mimeo}g Potential 
benefits are diacussed in Ayensu and Tr.achtman1 also see Steele. 
An overly optimistic projection is in O'Sullivan (19.82> .. In the 
we s t m i c r o compute r s a r e a 1 s o expected to he 1 p p 1J b 1 i c 
administrators understand statistics and reake better decisions; 
see, for example, Garson {1983). 

8. See a discunsion of most of these benefits in Hescott 
(1983). Also, there are other kinds of decentralizatitn some 
expect ruicz:·ocomputers to enhance.. See, for example, U .. N. i::er.1tre 
for Sci~nce and Technology for Development (1905)1 aThe 
USAID/Honcluras Contraceptive Social Marketing Projectw Cund~ted: 
41-42) • 

9. See Nilsen (1979~ who feels moat applications are likely to 
be in areas that are Ainappropriate• and will displace clerical 
staff. Also see Friedrichs and Schaff (1982)1 "The USAID/Bondura& 
Contraceptive Social Marketing Project;" Shaiken (1984), Boffm11.n 
and Rush Cl~80) reg(1rdin9 industry in LDCs., There is also 
debate, of course, in the developed countries1 see, for example, 
EVa'1S (1983}. 

Discounting displacement fears are Sadler (1981)~ Atkinson 
C1981). Also see a discussion of the indigenous industry ~.n Rada 
{1982) 0 

10. There is also the problem that. decision-malt.era may simply 
want what they perceive to be •most modern,n ~ven if it is 
inapproprate. For a discussion of this kind of problem see WellD 
(1973)0 There is also fear that microcomputers may endanger 
indigenous culture; see, for example, Barry (1984); Dray and 
M.enosky.. C1983). 

11. See 0 The USAID/Honduras Contraceptive Social Marketing 
Project~ (undated: 42-43) for a projection that microcomputers 
will help disseminate information; therefore author:itai:ian 
governmento wil 1 try to control microcomputer introduction. A 
general discussion of the power of information control of all 
governments is in Converse (1985) .. Crozier (1983} worries that 
computer uae will make bureaucracies even more inflexible than 
they already are, and will stifle adaptibility and learning in 
bureaucracies~ 

.:.:. 

12. See, for example, Ingle and Smith (1983), especially pages 
17-18. 

13. Por a general review of technology assessment, see 
"Approaches to Technology Assessment,• (Lincoln Institute 
Monograph i79-2). 

14 .. The differences between power, authority and influence will 
not be examined here. Fer the purposee of this discussion, the 
three terms will be used to refer to the potential one has to 
g~ide, direct, control or alter material resources. 
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15. See notes 17, 18, 19, 21s 

16. Tomich (1983) notes that ~when dealing with fresh research 
topics, it is often impossible to know in advance. what will 
matter. In such cases, it is necessary for aata co11ectlon and 
analysis to be an on9oing interactive process to determine what 
data will be most valuableo Also see Byerlee" Harrington, and 
Winkelmann C1982)o 

17. This obviously includes a large literature. This note 
refers to cnly a few of the interesting, although l~ss well known 
workso The importance of such factors as perceived need is 
discuss~d in Sen (1980), I:'erry and Kraemer (1979) o Good 
discussions of important factors in introduction as well as use 
and institutionalization are in Leewans (1976)7 Gawthrop (1969)~ 
Zaltman <1973) ~ Guest C1962) 1 Rondinelli <1977). Kaufman CJ.971) 
is particulii.rly 1.rneflll r:egarding the barriers to change and the 
need to realize change occurs in small increments. 

lH. 'rbere is a very large literature on technology diffusion. 
Rather than try to list all relevar1.t materials here" this note 
mentions some of the less well known references .. A useful 
discussion of factors is in Jedlicka <1977). Although concerned 
with individuals or private units rather than public sector 
organizations a useful discussion of technology diffusion is 
Rogers <1962) o Also, regarding the importance of leader.Bhip to 
technological innovation in the private sector, see Cleland 
(1975). 

19. See, for example, Montgomery <1974); Ingle (1903): Asian 
Productivity Organization (1979); Dan~iger, Dutton, Kling, and 
Kraemer (1982). Also useful in indicating important factors, of 
course, are case studies of microcomputer adoptiono See, for 
example, Ourusoff (1983)7 Ingle and Connerley (1984); Bertoli and 
Bertoli <1981); Leonard (1983); Mann Cmimeo>; Pinckney, Cohen, 
and Leonard <1982); Pinckney, Cohen, and Leonard C1984)o 

20. See Otway and Peltu <1983), especially chapters 5-6. Two 
cases indicate the importance of these factors; see Schware and 
Tr ernbou r Cl 9 84). Good discuss ions of these factors are in 
Ramakrishnan (Lincoln Institue Monograph ~79-6); Wal lender 
Cl979) 1 Herbst (1974): Scheirer (1981): Ingle (1383); ~ottlieb 
and Borodin <1973). Of course, useful indicator~ were suggested 
by case studies of microcomputer adoption in LDCs. See Leonard 
(1983)7 Pinckney, Cohen, and Leonard Cl982)~ Pinckney, Cohen, and 
Leonard (1984); other citations in note 19. The interaction 
between LDC bureacratic structures and technological change in 
producing particular outcomes is examined in several cases in 
Timmer, Thomas, Wells, and Morawetz (1975). The problems with 
management systems lagging behind technological innovation is 
discussed in Evan (1976). Some of these factor.s emerged in 
computer adoption in U.S. local governments~ see Kraemer and King 
<1977>: Danziger, Dutton, Kling, and Kraemer (1982). For a 
general discussion of the important factors in organizational 
operation that also seem relevant to microcomputer use, see Bower 
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(1983); Jackall; McFarlan and McKinney (1983); Rondinelli (1976), 
Johnston and Clark (1982). Sorue cases illustrating the problems 
of reform in a government agency are useful, see Groves <1973). 
A qualified success in dealing with some of these problems is 
discussed in Braibanti (1966). The importance of the political 
system - discussed in this study with respect to incentive 
systems - is examined in Riggs (1966). A good discussion of some 
of these factors in microcomputer adoption in the private sector 
is in Keen and Woodman (1984). A useful reference regarding 
general training issues is in White (1984), p 2. Useful comments 
on management training in LDCs, roles and incentives as well as 
issues related to introduci: ion (e.g., acceptance of roles 
necessary for innovation) is Management Development Working Group 
(1981). The importance of these factors generally .in 
administration in Kenya is discussed in Leonard (1973)1 and, more 
generally, Leonard (1977)0 the importance of developing analytic 
skills among decision-maJcers is in Harsh and Weber Cl984), 
although their distinction between "dataff and ~informationff is 
not helpful, in this author's viewo And a wider, but interesting, 
consideration of the telationship between socio-economic patterns 
and technological impact is in Dicltson (1975). 

21.. Good discussions of some issues that have arisen in 
institionalization of microcomputer use in the private sector are 
in Allen (1982)7 Keen and Woodman (1984)~ Otway and Peltu Cl983) 
give very good discussions of the factors as they operate 
generally in offices of organizations, and some differences 
betweP.n public and private organization adoption of computers Cp 
97-99). And for an alternative view, ata least regarding 
managment levels, see Whisler Cl970)u Some interesting 
discussions of the process and problems of institutionalization 
of i~novation are presented in Grindle (1980~1 Walton (1975)7 Lin 
and Zaltman. ~r.he importance of integrating any nel'I technology 
into the established system, and the frequency with which it is 
not done even in the private sector., is discussed in Packer 
Cl984) o Also se~' World Bank <1979). Also see Blakely, Mayer, et 
al. · 

22. See Huntington (1968), chapter 1, for a good discussion of 
the concept of institutionalization. 

23. Alsq true for other developing countries, based on 
discussions ·:wthe author has had 'f'.Jith those, working with 
microcomputer adoption in other LDCs. 

24. See, for example, Solomon Cl984)G 

24. See, t~- example, Friedrichs and Schaff (1902). 

CBl.l.PTBR II 

1. See Leonard (1983) and Pinckney, Cohen, and Leonard (1982). 

2. The TAP project in conducted by the Harvard Institute for 
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International D~velopment, Harvard Unive·rsity. Background on TAP 
is discussed in Mccalla and Saywell (1983)1 Pinckney, Cohen, and 
Leonarc.1 (1984), p. 24-25. 

3. This is a 64K machine that has since been upgraded by TAP. 
Pinckney, Cohen, and Leonard (1982) describes the Apple II+ 
technical components in detail. 

~. Pinckney, Cohen, and Leonard (1984) and Pinckney, Cohen, and 
Leonard (1982) describe in greater detail some aspects of the 
early microcomputer applications. 

So All quotes not referenced to ljterature are from the 
author's conversations with the individual quoted. 

6. Those hardware problems are described in Pinckney, Cohen, 
and Leon3rd (1982). The hard disk had to be returned to England. 

7. See President Moi's speech of September 21, 1982. 

CBAP'l'RR III 

l. Background on the Development Planning Division CDPD) in MOA 
and MLD can be found in McCal la and Saywel l <1983). 

COPTER IV 

1. An interesting discussion of Rural Development Planning in 
Kenya is pr~sented in Bethke, Cohen, and Hook (1984). 

2. The Rural Planning Project CRPP> is conducted by the Harvard 
Institute for International Development CHIID). 

3. Background on the RPP project is discussed in Ministry of 
Economic Planning and Development (1983) and Saywell (1983). 

4. See, tor example, ~computers Are No Longer Luxury Items" 
Cl98L1>, and Irungu CJ.964). 

CBAPlBR 'V · 

1. Mic:rocomputern are also being introduced elsewhere ln 
government. See, for example, Affandi and Rosengard (1983). 

Interviews were also conducted for this study with officers at 
BOLOGa Time constraints mc-.de it impossible to include the 
evidence from those interviews in this paper. A future paper 
wi 11 discuss microcomputer use in the two ministries, Itiinistry of 
Finance and BULOG. 

2a Where applicable, quotes were translated from Indonesian by 
the author. 
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1. There is a large literature, particularly about the private 
sector, that notes the importance of positive, visible leadership 
in legitim~ting innovation. Albricht (1973) ~ for example, 
describes tbe importance of top management backing of a new 
information system through its Aups and downs." Also see 
Schwartz, Bennigson, and Brodman (forthcoming). 1\. good 
discussion of the influence of the manager is in Leonard (1977). 
Also, regarding the importance of leadership, see Vertinsky and 
Barth {1972) 1 Guest <1962); Walton Cl975). Mccaleb (1982) gives 
practical advice in exercising leadership to the head of a 
business (or any organization> introducing microcomputers. 

2. In examining technological innovation in local u.s. 
governments, Perry and Kraemer <1979: 101) found that leaders' 
support was relatively less important than other factors, e.g., 
the general level of professionalism in the organization. Mann 
Cmimeo) suggests that leadership was extremely important in the 
adoption of microcomputers in MOA, Tunesin. 

3. Th~re is much literature to suggest that organizations teed 
to nsatisf ice" and therefore ignore innovation unless there is 
pressure to change. Regarding innovation among UoS. local 
governments, Perry and Kraemer (1979: 36) hypothesize that a 
possible determinant of innovation is a "need-basedw process in 
which there ar~ ~felt needs.fl As presented, however, it is a 
tautology <officials search for innovation because they feel they 
need it).. The discussion of Hypothesis :2 in this paper attelllpts 
to describe the idea of felt need more precisely in terms of 
external pressure rather as contrasted with mere recognition that 
there is a better way of doing things. 

1. Bjorn-Andersen {1983) discusses the need to use computers to 
nexpand" secretarial/clerical jobs and recommends some ways to do 
so. Alsop my conversations with James Taylor, President of 
Socio-Technical Design Consulting, formerly at the UCLl\ Center 
for the Quality of Working Life support this•approach. Dr. 
Taylor's studies demonstrate the importance of communication 
between secretarial and professional staff in developing 
effective microcomputer useo 

2. Studies of decision-making the o .. s. also show the need for 
training managers in data-based decision-making skills in order. 
for managc=rs to exploit potential MIS contributions. See, for 
example, Pauley and Cohen Cl984). 

3. An excellent example of such a course in given by Carl 
Gotsch at the Food Research Institute, Stanford University, 
Stanford, CAo 
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4. Training in management techniques is extremely difficult in 
the West as well as in LDCso Any tool which facilitates such 
training would appear to be valuable. For a discussion of the 
difficulty in providing effective training in the pubJ.ic sector, 
see Guyot Cl977) o Also see Brewer (1974) for the 1 imits of this 
kind of analysis in government~ 

5. The problem of responsiveness is persiste~t in systems using 
mainframe computer~. Albrecht (1973) presents a useful 
discussion of the issues of resonaiveness, or, in his terms, 
wcentralization-decentralizationn of information systems. 
Kraemer and Danziger (1982) suggest that in U.S. local 
governments, the determination of control over such issues as 
responsiv~ness ars largely made by technical computer personnel. 

6. Kraemer and Danziger (1982) discuss policy boards in U.S. 
local governments in which information users and the technical 
computer staff decide important policies concerning the computer 
system.. They do not function in the way the HOF teams do, 
however. The teams are aimed at infusing both technical and 
content professional staff with one another's knowledgeo 

7. The problem of getting decision-makers to use information 
effectively as the basis for decisions also occurs in other 
contextsG See, for exarnpl1~, Evan Cl976) 1 Caiden and Wildavslty 
(1974); Guyot (1977); Dan~iger and Kling Cl982)7 Pauley and Cohen 
(1984)~ Packer Cl984)o On the other hand, Ingle (1993: 23) found 
that nonce the technology is understood there is a tendeacy to 
use it as a solution to every problem encountered, leading in 
[sic] inefficient use of the machine". 

8. There is a large literature that discusses the npolitics of 
bureacratic decision-making.n Some of that literature suggests 
that th~ character of bureaucracies in developing countries is 
very different from that of W~stern bureacracies, making the 
process of decision-making very different~ seeu for example, 
Heeger (1974); Timmer, Thomas, Wells6 and norawetz (1975). 
Danziger and Kling (1902) argue that in u9s. local governments, 
decision-makers tend to use information from computer systems to 
buttress the positions they want to take rather than to help them 
choose among alternativesa 

~ I 

9. The literature on "the politics of bureaucratic decision
makinga Csee Note 8) indicates that designing and implementing 
such information systems is likely to be very difficulta 

10. A g0od statement of this point in in Scheirer (1981). 

11. Studies of use of computer information suggest that this 
pattern holds for other contexts. See, for example, Albrecht 
(197 3}. Dan~iger and Kling (1982} suggest that computer 
resources in o.s. local governments are often "captured" by 
finance departments. However, they do little analysis that is 
applied to decision-making. The cases of MALO and MFP, Kenya are 
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quite different, of course, since advisot:G introduced the 
microcomputers and 8trongly influenced the direction of 
n1icrocomputer uae. One way in which the situation of LDC 
r•d.crocomputer adoption differs from adoption within·the u.s~ is 
in the role of expatriate advisors. 

12. The tendency to use computers for only routine operations 
also characterizes computer use in the West1 see, for example, 
Albrecht (1973); Danziger and Kling (1982). 

13. This also true in other countr.i«:rn; see, for example, 
Albrecht (1973); Guyot <1977>; Ingle and Connerley (1904). 

14. See, for example, Kotter and Schlesinger (1979); Frost 
(197 4); Wal ton U985). 

15. They also wer.e reacting to the possible loss of. influence 
over an area in which they have authority. Brodroan <1983) 
discusses the way in which decision-making aystems in developing 
countries tend to prevent the introduct ior.1 of. innovations that 
might undermine the power status quo~ Also see Montgomery 
Cl97 4>; Dicks~n (1975) o Kraemer and Dutton <1982) find that o .. s. 
local government policy-makers will try to prevent use of 
information they cannot control.. Although the result is similar, 
the dynamics of the response to innovation by decision-makers in 
those types of governments appears to differ significantly from 
decision-makers in national LDC governments. Those differenc~s 
and similarities must be the topic of another paper 

16. See, for oxample, Kotter and Schlesinger <1979>. 

1. See Huntington (1968: chapter 1). 

2. See Blakely; Mayer, et al. (undated); Huntington (1968), 
especially Chapter l. 

3. The compatibility problem may end up being resolved by the 
technology itself. Although solutions are now expensive, it 
seems likely that they will decline in price as have other 
elements of microcomputer systems. See Lambert (1984)1 Freedman 
(1984)' 

4. The proposition that more comprehensive! innovation is more 
di ff !cult to implement is discussed in Grind~.e (1980). 

CB.APTBR IX 

1. Walton (1985) finds that computer applications can 
facilitate either centralization or decentralization of decision
making in the workplace. 
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2o Danziger and Kling (1982) found that in local u .. s. 
governments, policy-makers tend to use information to support the 
positions they have already decided to take rather than to 
seriously consider what position to take. While there are some 
similarities, those findings contrast with the major theme of 
experiences ·of MALD and HP.P, Kenya. In the latter cases, 
information has tended to support more rational decision-m~king. 
The advisors participation has been an important factor in that 
outcomeo 

3. Danziger and Kling (1982) suggest that technocrats do not 
generally increase their power with computers, but only get 
control of computers if they already have power. In contrast, 
the technocrats in MFP and MALD were very weak and are gaining 
some increased influence due to their access to inforroation. 
Part of the reason for the apparent difference between the U.S. 
local government experience and the MFP and MALD e>cper j.ence is 
Danziger and Kling's use of the term "technocrat.n That use is a 
form of "misplaced aggregation 11 <see Brodma.n, 1983: chapter 4). 
In the planning div is ion of MALD and MFP, the 0 technocrats" are 
in fact more than one distinctive group with differing interests. 
The role of the advisors has also been important in the 
increasing influence of the planning divisiona The influence of 
international organizations has been another factor. Ruttan 
(1978), and Ruttan and Binswanger (1978) are also useful in 
understanding how new technologies can lead to a shift in power 
and the streams of benefits from related activities .. 

4. There is a great deal of literature that concludes that 
innovations tend to be ncaptured" by those with greater power. 
S~e, for example, Timmer, Thomas, Wells and Morawetz (1975); 
Montgomery (1974); Dickson (1975); Brodman (1983); Dutton and 
Kraemer (1982); McFarlan and McKinney (l983)Q 

5. For a discussion of possible future decline iri job quality 
for clerical and secretarial L~.aff, and the importance of job 
design, see Bjorn-Andersen Cl983;. 

6. Even in the West, where microcomputers are widely used, 
evidence regarding displacem~nt is mi"ed.. An interesting review 
of the impact on women's employment is ln Werneke <1983). 

7. Some disagree with the argument of limited managerial 
resourLes; see, for example, "Hearings on Measures to Address 
Impact of Computer Technology on Lesser Developed Countries• 
(1982). 

8. See Plnckney, Cohen, and Leonard (1984}: Wescott (1983). 

9. The problem of inducing administrators or managers to use 
data for analysis occurs in other contexts; see, for example, 
Harsh and Weber <:984)7 Pauley and Cohen (1984). Danziger and 
Kling Cl982) find that in U.S. local governments, policy makers 
avoid using information for policy evaluation. 
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lOv See Converse (1985); Kraemer and Dutton (1982). 

l. A microcomputer had been introduced in MALO, Kenya several 
years earlier, but was used by only one MALD staff person, and 
had little impact. A few microcomputers had been introduced into 
MOF, Indonesia, but ware scattered throughout the ministry, and 
were umed for limited tasks. Their impact was also negligible. 

2. See Chaptei~ VI for citations re 1 evant to the discuss ion of 
microcomputer !nt.roduct.ion. 

3. March and Simon (1958) discuss satisficing. 

4. See Chapter VII for citations relevant to the discussion of 
microcomputer u;se. 

5. See Chapt~J: VIII for citations relevant to the discussion of 
institutionallzation of microcomputer. use. 

6. See Chapter IX for citations relevant to the discussion of 
the impacts of microcomputer adoption. 

7. See Wern•eke C1983) for a good overview of these issues. 

8. Werneke (1983) provides a good overview of the potential 
displacement effects for women, and th@ir relati valy l0\\1er access 
to new jobs associated with microcomputer adoptiono 

9. Analysts like Montgomery (1974); Reeger (1974), esp~cially 
chapter 4; Riggs (1966)1 Riggs (1970)1 B~aibanti (1969) consider 
the politics of what I am calling the •bureaucratic pullo• Also 
relevant is an int~resting discussion of the conflict between the 
supposed "efficiencyn concerns of businesses vis a vis the 
wequityN concerna'of government (Bower, 1983). 

1. Book shelves.have been lined with cases in which innovations 
that cleaily~could providQ "good" impacts, at least in the 
outsider's view, have failed to be accepted and implemented. 
Such new technologies transferred to LDCs range from solar stoves 
to complex integrated rural development projectso It is 
important, therefore, to understand how the innovati~ns were 
introduced and used. 

2. Other studies support this view. See, for example, Werneke 
(1983) • 

3. An important discussion of hardware and software options and 
implicationa is in Ingle, Berge, and Teisan (1983). Also useful 
in its approach is Wood Cl984). 

173 



4a The importance of the political use of information to 
strengthen the position of a policy-maker was suggested by the 
experience of MALD. Danziger and Kling (1982) discuss the use of 
information in similar ways by policy-makers in o.s. local 
govermPents. 

s. Kraem~r and Dutton (1982) consider the political structure 
of city governments in examining the use of information. They 
conclude that computer use serves those who already have power. 
Where computer use seems to serve those with little power, the 
situations are considered exceptions. In contrast, in Kenya 
microcomputers appear to be supporting a shift in power. The 
crucial issue is what kinds of structures, in Moore's (1966) 
sense, will be associated with what outcomes. 

6. See Werneke (1933) for a good overview of the employment 
effects of microcomputer adoption on women in the West; also see 
the discussion in Friedrichs and Schaff (1982). 

7. The groups to be considered will, of course, depend on the 
particular countries stucJ:iE:-c. For all countries, hc\itever, 
differential impacts on women should be examined. 

8. See Werneke Cl983l for useful references. 
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AP~ENDIX A 

QUESTIONNAIRES 

Questions ~or Users of Microcomputers/Microcomputer Products 

1. Name, title, job 

2. How did you learn about the ministry's microcomputers? 

3~ How do you use the microcomputer/product? 

4. Has using the microcomputer/product changed your job? How? 

5. How often do you use the microcomputer/product? 

6. How did you do that job before you us~d . the computer? 

7. Are there benefits to using the microcomputer? Wha~ ar~ they'? 

Has job pressure changed? 

Has your influence with respect to others changed? 

8. Are there any problems related to using the microcomp0ter ? 
Explain. 

Have there been any negative effects from using 
mi~rocomputer for yourself or others? 

the 

10. Oo you think the microcomputers will continue to be used 
after the advisors go home? 

11. How were you trained to use the microcomputer? 

Do you receive training in using the microcomputer product ? 

12" Whcit were the best parts of the training ? 

- Worst parts? 

13" Do microcomputers fill your needs? Are there changes i n 
microcomputer use that are necessary? 

Do microcomputer products fill your needs? 
changes in products that are necessary? 

How do you communicate your needs? 

14. Who decides how mi~rocomputers/products are used? 

Are there 

15. W~1at e~actl~ does ypur supervisor expect you to do on your 
job, now that you ' re using the microcomputer? How de you 
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feel about that? 

16. Have · those who use the microcomputer gotten any reward fer 
learning to use it? What kind of reward? 

1 ~ I • 

18. 

19. 

( 

Are th~re people who don ' t like the microcomputer being here? 
Why? 

Who has benefited most from introduction 
microcomputer? How? 

Has anyone been hurt because the ministry get 
microcomputer? How? 

the 

the 
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Questions fer Decision-mak~rs 

1. Title, job, responsibilities 

2. Role with regard to the microcomputers 

3. How did you learn about the microcomputers? 
convinced they were useful? 

How wer-e you. 

4. Are there same officers who feel the microcompute~s are 
i mpartant for the ministry's w<:>rk? Who? 

5. Are there some officers who think the microcomputers are not 
worthwhile er appropriate for the ministry? Why? Whc ? 

.:,. H~:\ve there been negative effects from the introduction of t he 
microcomputers? For whom? 

7. Hnw did you introduce microcomputers ta those b~low you? 

Did you seek their opinions? 

8. How did you choose who should use the microcomputer? 

9. To what sxtent and hQW are microcomputers used? 

Identify users of microcomputers and products. 
rempan~:;ibi l. i ti es 

Thi:.?i r 

How ex~ctly are microcomputers used? 
things done before? 

Hciw wE=>re. those 

Havrz:· t.her-e been any benef i t.s to using t.he mi crocomputer·s? 

How e~·{.act.ly c~re produc:ts used? How were those thin<;is done 

before? Benefits? 

10. What is the most · valuable use of the microcomputer~? How was 
that done before? Benefits? 

1 :L. Why are microcomputers useful? 
hel pc?.cl sol v•?.? Benefits? 

What problems have they 

12. Are there changes you would like to see m~de in microccmruter 
use? Product use? 

1.3. Have there been any effects on job quality for those usinq 
microcomputers/products? 

Change in influence over others? 

Change in job pressure? 

14. How do you obtain microcomputers? Supplies? Software? 

A-) 



t 1:.-._;J. How <=1re mi c:rocomputers all acated? 

16. Are people rewarded for using the microcomputers? How? 

17. Does training in microcomputer/product use meet needs? 

18~ What have been the costs of the microcomputers? Anticipated 
costs for t~e future? 

Financial costs to government 

Total costs 

Negative effects that lead to costs 

1.'71. De> you .antic:ip<:d:c~ that the mic:r<:Jc:ompt.rter~~ wi l .L c:on'i':.:inuc~ to b(-= 
used after the advisors leave? 

20. Have there been any changes in authority due to microcomputer 
use? E}·~ p 1 ai n. 

21. Has there been any conflict between those newly skilled in 
microcomputer use and the ministry? 

Were those conflicts resolved? Hew? 

Any changes in how people get promotions? 
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Questions for Advisors 

1. How did decision-makers come .to perceive the need for change? 

Pressure? From where? 

Role of the advisors 

Other factors 

2. How did decision-makers come to believe the microcomputer 
could help solve the problems? 

Role of the advisors 

When did they actually decide to adopt the microcomputers ? 

3. When did use begin? 

4. Who has control over essential resources? 

Person~ title, resources, pro/con microcomputer adoption 

What is the distribution of control over resources? 

5. What activities/messages of decision-makers have there been 
pro or con microcomputer use 

Were there clear, consistent messages from supervisors and 
top officials? 

6. How did enough support for microcomputer adoption develop ? 

Convinced those against? 

Use inf 1 L\ence of those pro-adoption? 

7. How were those who were to use the microcomputer / ~roducts 

brought to accep~ it? 

Problems 

How resolved? 

8. Was there any two-way communication abciuta microcomputers 
befctre adoption? 

About contribution of/need ~or microcomputers 

Agreement and disagreement? Resolution? 

How were users chosen? 

A-S 



9. Who was involved in decision-making process? . 

At different stages 

10. To what extent and how are microcomputers used? 

Identify users of micros and products, 
level of user 

and division and 

Explicitly identify how micros used. 
bef<Jre 

How those tasks dcne 

Explicitly identify how products used. How done before. 

To what extent is use value-added? How? . For whom? 

11. Who does training? 

How well did trainer know varying levels of skills? 

How well does training fit particular needs of trainee? 

Describe training, approach, materials 

How effective are different aspects of the training? 

Is applications development used as a training element? 

Ho"' close is the 11 fit: 11 beb-.ieen in-place= skills and 
microcomputer-related skills 

12. How "rasponsive 11 is the micro to user needs? 

13. How "responsive" are products to user needs? 

14~ Are there feedback mechanisms related to use af ~icros and 
products? 

15. Are micro roles and responsibilities agreed an by s~pervisors 
and subordinates? 

Is there two-way communication? 

Do subordinates unde~stand supervisors' exp~cticns? 

Were (are) there changes in job perspectives b , .. . ., 

supervisors and ·Subordinates? 

16. To what extent does micro use change the way things are done 
(discuss for each use>? 

- How well are changes accepted (for each use)? 

17. Has micro adoption changed job quality? Explain" 
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18. What is the requisitiion and procurement system? 
it? 

20 • What i s the r c~~.,. ~lr d I s an ct i on ::. is t em as i t a ·f + c~c ts '" :i. c r· <J use? 

Compensation 

Power over resources 

Intangibles 

Instrinsic pl~asure 

2:1.. Do systems suppor t mi c ro use? F'rodL1.ct u ~. r:- ? 

r •?~;pc>n s :i b 1 it. i es as::;ac i ·3.t'. ~~d w1 t.h mi. er,..<:> / pr od•.1.c: i.: 1.1. ~>e '·:· 

- If not, ef ·fect.s so fa,r ? t-2int :i.cip a tec:I f:?! ffect ~:=.? 

23. Have early users been rewarrl~d ? 

What problems run into? Source? Resolved ? 

24. Is there r-·esi stence to tni c: r- ·::>comput er /produ c t. u ~: :1er.:· SnttrcP? 

Do systems encourage resistence? 

How can changes encouraqe acc~ptance? 

Who feels neg cl ti ve ef f ,:.1c:ts o·f mi r.:ro adap I.: i 1:m ? Why? 
Are they interim or lonq-term effects? 

25. What resources are necessary to use micro? 

Were they ensured early in the process . of adoption? Jf 
not, why not? Were there consequent problems? · 

26. To what extent does micro use improve decision-making ? 

did micro use lead to making decisions in a more informed 
manner? EHplain. 

Do the outcomes of those decisions ~ake more efficient 
and/or effective use of scarce resources? 

Do outcomes of decisions better use limited resources in 
ways that improve the lives of the broad masses cf people, 
directly or indirectly 

.... ' 
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27. What · have been the costs of micro adoption? 
costs for the future? 

Fin ~ln•~~ J • • ~1 ct:-1.--:;ts 

Rea-1 financial costs to the gover-nm€~r-d~. 

Total financial costs to all contributers 

Exter-nalities 

Emp 1 oymi::m t 

Job quality 

Antii::ipatcd 

28. Are the costs known t.o .· governmE!nt ciE:~c:. i si ein-make1· s ··;.• (h-::c.•.:'·P t: ?.d ./ 

29. (~re th,~re those in gover-nmr~nt t..-Ji th th·;.~ .:ib:i. l i ty 
microcomputer systems? 

Alter and develop systems? Salve problems7 

30. Do deci si nn-makerc;:, anticipate cont:.:i. nu~d ili'i c:t··· n i.1.c.:;p? 

31. Have ther~ bl~en inst i tut. i on("7t l c:h.~n•Jf;~ 1~.> tli at ~~Lt. ppurt. cont i. n1.1.e'1 

use? 

32. Have there been c:\n'( micro us.e effects on dE~centr a·i i =-~ .:··~ t. :ion r.i~ 

aut.hc:>r it y? E~·q:~ l c:l.i n .. 

33. Has there been any conflict between those who developed 
skills related to micro use and the ministry? 

How resolvP-d? 

Have there been changes in the structure of rewards? 

34. Is there a "new elite" who brokers between pol it:y-makers .. 3.nd 
those who provide data? 

35. Has influence of micro users changed vis-a-vis others? 

\ 

36. Is time pressure eased for policy-makers? i"1i cro . '"'.'I users :· 

.. -.1-a .' 

''....,; 
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APPENDIX B 

A SAMPLE MICROCOMPUTER REPORT 
VEHICLE MONITORING REPORT FROM KENYA 

I NTEF~NAL IYiEr·'!O 

---------·----~-~------~--------------------7-------~-----------~--
rro:n; C. Pinckney - MSU To: D.K. Ole Nasieku US/F 

D. Mutisya Tr6nspor~ Office 

Ref: 

Date: 30 July 1984 

-----------------------------------------------------~------------
MOTOR VEHICLE REPORT FOR MAY 

· . 1. Attached find the m~tor vehicle report for May. The report 
has been delayed mainly because of problems with the new computer. 
Those problems have now been solved, and we hope to have the June 
recort ready by August 15, and the July report ready by August 30. 

2. The report is eight pages long. The first page is a 
suinmcary report, giving basic:: stati sti c::s aboLtt the v2hi cl es 
which have bee~ reported on. The second page lists pick-ups, 
saloons, and kombis which have unusually low figures ~or k~/liter. 
Th~ n~xt four pages give similar reports· for land ro~~rs/range 

rov2rs, tractors, lorries & buses, and motorcycles, respectively. 
The seventh page lists the forty veh!=les with the hiohest 
cumulative repair bills for this fiscal year. · The last page lists . 
the fc•rty vehicles driven .the longest . distance dur-ing May. 

3. Note several .points: 

a: We received reports on 1,554 vehicles. This is about 40 per 
ce~t o~ the vehicles· in the Ministry. Letters have· been sent to 
all non-reporters. 

b: Cver half of the vehicles reported on did not move during May. 
- -

c: Over one ·third of the vebicles are broken but not yet under 
rep.air. ·• d: The vehicle with the largest repair bill 

... - .. 
is 262U, belonging to 

DAO Marsabit, Ksh 7~,615. 

e: The vehicle driven farthest in May is 807W, belonging to AMS 
Kajiado, 5,714 km. 

4. Your comments on this report are most welcome. 

cc: ·Mr. l.&Jarui 
Ms. Namanga.la 

\ • 
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Summary report for Vehicle Monitoring: May 

DLtrin£ this. fis.c:a).~:: year ., ~we have received · reports on 1554 vehicles 
Of th~se, 1554 reports were ·received for May. 

1~0 reports were unusable because of incorrect reporting. 

The vehicles can be broken down into the following types: 
Pick-ups/saloons/kombis: 449 · 
Range Rover~/Land Rovers: ' 514 
Tractors: · 150 · 

· Lorries/Buses: 191 
Motorcycles: 191 
Return does not say: 59 

Of these vehicles, 855 or 55.0 percent did ·not move during the last 
.reported month. 

The vehicles can also be broken down according to condition:· 

Good Running Condi ti·on: 
Broken, under repair: 
Broken, not yet under repair: 
Being boarded: 
Sold this month: 

636 
76 

537 
124 
-- 0 

The vehicles being boarded can be broken down according to the most 
recent , appr~val they have received: 

. MOTC approval: 
PS/ALD approval: 
DC Board of Survey approval: 
Treasury· approval: 
Auction date set: 

" 103 

11 
7 
0 

Of the· vehicles which are r,eported to · be in· good running ccndition,·-
11§_or· 17. 7 percent ~ _;c_ .:.en: !:hotFiAg the latest reported' month • 

• 

. . : · ... ·- ... ·. 
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Hi~h Fuel Consumption Vehicles for May Pickups/Saloons/Kombi*s 

: . :. . 

Staticrn G. •<. No. · Di stance t<m/l 
=================================================================== 
TRANSPORT OFFICER HQS · . 357U 227 0.52 
TRANSPORT OFFICER HQS 358U 1,126 2.78 
TRANSPORT OFFICER HQS 77C>Q 218 0.98 
TRANSFwRT OFFICEF: HQS co::.2 1,368 3.44 
DIR, HORTICULTURAL R.S. THI KA 454K 476 0.78 
DIR, HORTICULTURAL R.S. THI KA 984W 219 0.66 
FTC NJABINI 8781 390 · 3.33 
AMS NAROMOF:U 9898 1,849 3.35 
AMS MARIAt<ANI 489U ..,.."':w'I:" .,,._ .. ..J 2.64 
PDA, EMBU 8108 334 1. 46 
DAO MACHA KOS 72U 1,210 2.49· 
DLDO MACHAK OS 436U 1,008 3.51 
ARS, l<ATUMANI 238K 114 0.71 
DAO SOUTH NYANZA 7975 567 2.97 
DAO NA~<UF!U E876 203 1.04 

........ 

.;:_ .... . 

. · , .. ,, 



-- --------.......... - --·- --· . . 

High Fuel Consumption Vehicles for May Land Rover/Range Rover 

A-verage Fu_~.l Consllmpti .on .fot- this vehicle type: 4. 19' 
-:• I ' t 

Station ··a.K. No. Distance Km/l 
I • 

=================================================================== 

TRANSPORT OFFICER HQS A646 472 0.76 .. 
DIRECTOR, NAL NAIROBI 97Y2 544 2.24 
DIRECTOR, NAL NAIROBI G469 202 0.91 
AIC, NAIROBI B862 1,630 2.10 
DAO !<!RINYAGA 156U 855 1.41 
PDA MOMBASA . E831 1,267 2.45 
DLDO K~JALE 368Y 663 2.32 
DLDO ISIOLO 535R 336 1. 53 
DAO MACHAK OS 641W 863 2.33 
DLDO MACHA~< OS 976W 555 1.93 ' 
DIC ~:~BOKC RANGE R.S. 406Y 565 2.25 

I 

DIC KIBOKO RANGE R. S. 407Y 1,570 2.42 
DIC PASTORAL T. C. GRIFTU 

. 411U 520 1 . c::_-,. 
• t.J...:> 

NATIONAL SUGAR RESEARCH, KI BOS 516R 255 0.75 
AMS KIPt<ELION 189U 667 1.94 

DIC V.I.L. KERI CHO 468Q 380 2.41 
DIC V.I.L. KERI CHO B255 . 1 '710 2. 16 
DAO ELGEYO MARAK\.lJET 413A 354 2.36 
DAO KAPENDURIA 643W 160 1.22 

DAO BUNGO MA 628W 1, 354 . ·- 2. 30 
DLDO BUNG OMA 460Y 622 2.36 

• .• =-• ..... 

---

.... 

··' I
i .· · . . . 
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: .: :•=·L{mpti on Vehicles for May Trac: tors I 
t 

~ 
. .. .... ';;: i F~#l Co~sumpticn for this vehic:le type: 0.59 

G. I<. No. ' Di stanc:e Km/l ,. 
···-~=~;;~~~====================================================== 

" . r 

I , 

J 
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High Fuel Consumption Vehicles for May Lorri es g< Buses 

AverC1.ge Fuel Consumption -for .th.is vehicle typ~ 3.65 
- ~ . 

station ·_s. ~(. No. D~ st :o.nce Km/l 
===========================~~======================================= 

DOLD LIVESTOCK MARKETING 
.PQA, CENTRAL PROVINCE 
PDA ·RIFT VALLEY, NAKURU 
DAO BUNGOMA 

... - ·-

·-

679M 
943W 
B273 
52C>Q 

2,950 1.18 
191 0.82 

1,736 1. 58 . 
984 0.95 

• 



High Fuel Consumption Vehicles for ~ay Motorcycles 

Av2r-age . Ft.:el Consump_ti,on ·f .or .. this vehi .cl e type: 24. 02 

Sta ti on · . · G. f<. No. Di stance · Km/ 1 

==~:======================================================~======~= 

DL ... DO K~JALE B297 2,236 6.50 ~ 

PDA, EMBU 427K 1,297 10.38 

.I 
DLDO MACHAK OS 8795 548 12.74 
DLDO KISII 276U 592 12.08 

.......... 

-.=_ .... 
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HIGH REPAIR BILL REPORT FOR May 

. 40 Vehicles With Larg~st Cumulative Repair Bills This Fiscal Year 

Average Repair Bill: 2,377 

Station G.K. No. Vehicle Type Repair Bill 
========================================================================== 
DAD NAIROBI 
PDA, CENT~AL PROVINCE 
PDA MOMBA · .~ 
PD1~ MOMBAS.:. 
PDA MOMBASA 
F'DA MOMBASA 
DAD KWALE 
DAO Kll-JAL.E 
PDA, EMBU 
DLDO EMBU 
DLDO EMBU 
DLDO ISIOLO 
DLDO ISIOLO 
.;MS KI TUI 
AMS KI TUI 
AMS MAKUENI 
AMS MAKUENI 
DAO MARSABIT 
PDA NORTHEAST, GARISSA 
PDA NOR~HEAST, GARISSA 
AF:S •<ISI I 
DLDO KAJIADO 
DLDO KAJIADO 
AMS l<AJIADO 
SEED INSPECTION, LANET 
PRINCIPAL DAIRY T.S. NAIVASHA 
DAO KAPENDURIA 
DAO B~~GOMA 
DAO BUNGOMA 
DAO EUNGOMA 
DAO B.UNGOMA -~-
DAO BUSIA 
DAO BUSIA 
DAO BUSIA 
DAO BUSIA 
DAO BUSIA 
DLDO KAKAMEGA 
DLDO KAKAMEGA 
DLDO KAKAMEGA 
DLDO KAKAMEGA .... 

I. 

.· . 

341V 
943W 
108U 
5181,oJ 
8455 
977iaJ 
188H 
404U 
67Y 
256U 
318U 

"312K 
8581 
357V 
B396 
~21V 
7918 
262U 
671W. 
7581,iJ 
614W 
766W 
858M 
222Y 
C091 
691R 

·8452 
52l)Q 
628W 
91U · 
8356 
171U 
207Y 
294Q 
604W 
A511 
11 v 
6:35W 

• 840W 
A681 

. .. •. 

Land Rover/Range Rover " 
Lorry/Bus 
Pickup/Saloon/Kombi 
Land Rover/Range Rover 
Pickup/Saloon/Kombi 
Land Rover/Range Rover 
Land Rover/Range Rover 
Land Rover/Range Rover 
Land Rover/Range Rover 
Land Rover/Range Rover 
Lorry/Bus 
Lorry/Bus 
Pickup/Saloon/Kombi 
Pickup/Saloon/Kombi 
Pickup/Saloon/Kombi 
Land Rover/R~nge Rover 
Lorry/Bus 
Land Rover/Range Rover 
Land Rover/Range· Rover 
Lorry/Bus 
Lorry/Bus 
Lorry/Bus 
Land Rover/Range Rover 
Land Ro.ver /Range Rover 
Land Rover/Range Rover 
Land Rover/Range Rover 
Land Rover/Range Rover 
Lorry/Bus 
Land Rover/Range Rover 
Pickup/Saloon/Kombi · 
Land Rover/Range Rover 
Land Rover/Range Rover 
Land Rover/Range Rover 
Pickup/Saloon/Kombi 
Land Rover/Range Rover 
PickuptSaloon/Kombi 
Pickup/Saloon/Kombi 
Pickup/S~loon/Kombi 
Pickup/Saloon/K6mbi 
Pi~kup/Saloon/Kombi 

17,010 
20,087 
60,292 
47,913 
19,375 
40,795 
22,922 
21,535 
19,506 
20,054 
18,314 
20' 100 
17,500 
33,901 
35,380 
23,367 
26,374 
73,615 
20' 100 
32,363 
38,996 
31,575 
61'155 
21,804 
54,884 
20,203 
25,984 
24,853 
17,667 
20,955 
17' 174 
22, 192 
26,731 
29,76;5 
17 ,30'2 
31,50 

27,361 
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40 Vehicles Driven Longest Distance During May 

Av~_r.ag:' Kilometres Driven: 1490 

... · ~ · ·. r:; t •• tt.t V h . , T D . . t. . 
[:;)l:.=~ i.:.:.o;; . ,;.··. . ..,:! . • f··· · 1"0.. e 1c .. e ype lS ance . 

r=====~============~= .... ~====~============================================== 

E:: ~·~=~Of::T OFFICER HQS 320V Land Rover/Range Rover . 4,095 
rH~~rORT OFFICER HQS B772 Land Rover/Range Rover ~,208 
~AN5PORT OFFICER HOS G330 Pickup/Saloon/Kcmbi 5,219 
f ANSPORT OFFICER HQS G615 Pickup/Saloon/Kombi 4,685 
f O MURANGA 405Q Pickup/Seloon/Kombi 4,48~ 

~O MURANGA 564Q Pickup/Saloon/Kombi 4,371 
~O MURANGA C185 Pickup/Saloon/Kombi 3,347 
re WAMBUGU A509 Pickup/Saloon/Kombi 
nA MOMBASA 518W Land Rover/Range Rover 
1-

DA MOMBASA 977W Land Rover/Range Rover 
Loo KWALE F507 Motorcycle 
bA, EMBU 89U Pickup/Salcon/Kombi 
~no EMBU 839W Pickup/Saloon/Kombi 
\ DO ISIOLO · E915 Land Rover/Range ~over 
~D KITUI B347 Land R6ver/Range Rover 
bo MACHAKOS G648 Land Rover/Range Rover 
~ C KIBOKO RANGE R.S. C010 Lorry/Bus 
pA NYANZA, KISUMU G642 Pickup/Saloon/Kombi 
~DO KISII . B718 Pi~kup/S~loon/Kombi 

~A RIFT VALLEY, NAKURU 271V Land Rover/Range Rover 
DA · RIFT VALLEY, NAKURU 62V Land Rover/Range Rover 
I 
~A RIFT VALLEY, NAKURU 8791 Pickup/Saloon/Kombi 
~A RIFT VALLEY, NAKURU E875 Pickup/Saloon/Kombi 
~no KAJIADO 963M Land Royer/Range Rover 
~S KAJIADO 807W Pickup/Saloon/Kombi 

'!_;~OD LIN~~KF~~-PCTIAIO.N' LANET 8688 Pickup/Sal oon/t<ombi 
_ ~ - 180V Pickup/Saloon/Kombi 

~ INCIPAL DA~RY T.S. NAIVASHA A795 Pickup/Saloon/Kombi 
fD TR~NS NZOIA, KITALE . 8465 Pickup/Saloon/Kombi 
lDO TURKANA 6435 Pickup/Saloon/Komb~ 

:,_~0D0B~UNNGGOM0MAA .A512 Pi c kl.lp /Sa 1 oon /f(omb i 
~ 721R PickuplSalbon/Kombi 

Coo BUNGC'MA -- E:854 Pickup/Saloon/Kombi 
~ci BUSIA A511 Pickup/Saloon/Kombi 
I • 
~DO BUSIA 494Y Land Rover/Range Rover 
~DO BUSIA . E828 Pickl.lp/Saloon/Ko~bi 
J~URA INSTITUTE 335U Pickup/Saloon/Kombi 
~KURA INSTITUTE 9411 Pickup/SalQon/Kombi 
~KURA INSTITUTE 8788 Pickup/Saloon/Kombi 
UkURA INSTITUTE E~89 Pickup/Saloon/Kombi 

.. •. 

3,321 
4, 144 
4,144 
3,410 
4,341 
4,849 
3,711 
4,063 
3,639 
3,476 
3,371 
4,307 
3,839 
3,259 
3,843 
4,209 
5,448 
S,714 
3,934 
4,814 
4,585 
3,556 
5, 198 
3,817 
4, 146 
5, 199 
3,506 
3,347 
4,440 
4,082 
3,542 
3,536 
3,727 

l 
i 
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