
 Eindhoven University of Technology

MASTER

Prerequisites for automation processes in developing countries : the case of an environmental
information system for BURENCO in Minsk, Belarus

Spreij, C.A.

Award date:
1998

Link to publication

Disclaimer
This document contains a student thesis (bachelor's or master's), as authored by a student at Eindhoven University of Technology. Student
theses are made available in the TU/e repository upon obtaining the required degree. The grade received is not published on the document
as presented in the repository. The required complexity or quality of research of student theses may vary by program, and the required
minimum study period may vary in duration.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain

https://research.tue.nl/en/studentTheses/dd343cbe-e5ea-4bee-80d3-bc7f434b9043


TECHNOLOGY AND DEVELOPMENT STUDIES 

Faculty ofTechnology Management 
Eindhoven University ofTechnology 

MSc. Thesis Series TDS 1998 nr. 98.07 

Supervisors 
Dr. P.E. Lapperre M.Sc. 
Dr. ir. A.M.C. Lemmens 
Drs. H.C.J.J. Gaillard 

PREREQUISITES FOR AUTOMATION 
PROCESSES INDEVELOPING COUNTRIES 

The case of an environmental information system 
for BURENCO in Minsk, Belarus 

Main report 
C.A. Spreij June 1998 



Prerequisites for automation processes in developing countries i i 

To my Father 



Prerequisites for automation processes in developing countries iii 

Executive summary 

This M.Sc. thesis is the result of research that has been executed at BURENCO, Minsk, 
Belarus. 

Theoretical framework 

In order to better the living conditions for the inhabitants of Belarus a lot of actions will 
have to be undertaken. In this context, the first steps are already set. In October 1995, 
both Municipalities of Minsk and Eindhoven organised a seminar on energy saving 
within the framework of the Twinned Cities programme. One of the results of the 
seminar was the decision to establish a special Bureau for Environmental Consultancy, 
BURENCO, in Minsk. 

On 161
h of February 1997, Mr. S. Dorozhko, one of the supervisors of BURENCO, 

listed the following activities as the most important ones at the moment: 
• EMS; 
• EcoTeam approach; 
• Environmental education in two types of organisations: 

• universities/schools; 
• other organisations like 'Milieu Educatie Centrum' in Eindhoven; 

• Environmental policy making. 

These four activities were taken as starting point to analyse BURENCO's information 
requirements. Following the aims and the products that BURENCO wants to use to 
reach its goals, the need for specific information was recognised. 

Summarising, the goal the research was: 
(Prerequisites for) the development of an environmental information system for 
BURENCO, Minsk. 

The major research questions were formulated: 
1. What are the information-input requirements for BURENCO following from the 

bureau's goals? 
2. What are the information-output requirements for BURENCO following from the 

bureau's goals? 
3. What are the information-hardware requirements for BURENCO following from 

the bureau's goals? 
4. What are the main problems for using the chosen models in the BURENCO case? 
5. How can actual (Western) models be adjusted such that they apply for developing 

countries? 

Furthermore, sub research questions were formulated per research question. 

The first three research questions were answered by choosing and applying two 
methodologies in the field. The choice for the methods was done according to results 
from a literature study. This study took place as a preparation for the field study. 
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This investigation was a descriptive one, since the research aimed at registration and 
systematic ordering of activities in a certain field by making use of a before given 
systematic methodology. The primitive form of research was a case study, since 
BURENCO is a rather small organisation. The research was carried out to describe a 
certain concrete situation by making use of participating observation and open interviews 
with BURENCO persouneL A short questionnaire with a few general questions was 
made with as starting point for the interview that was a non-structured one. 

The last two research questions were answered by making use of comparable research, 
carried out earlier. The development of the information system was carried out 
following the general outline of two chosen models: systems development methodology 
(SDM) and information systems work and analysis of changes (ISAC). In general, they 
seemed applicable, but consiclering the special conditions in developing countries, 
researchers often got bogged down in an early stage of this research. The two needed 
methods (models) were used for the field research as long as possible. By camparing 
the problems in the BURENCOcase with the problems occurring in earlier research, it 
was possible to detect general problems for this kind of research. 

Initial plan 

The planning that was used in the field investigation was mostly based on both SDM 
and ISAC. As it were, the two roodels were telescoped into each other. So, at this point 
it was clear how the system management method and the system development method 
were connected in order to develop the information system. 
Figure iv.l summarises the steps of the model that is used in Western countries for 
information system development. In this research, it was used as a starting point and it 
had to guide the investigation. 
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Figure iv.l steps in the planning 

Carrying out the initial plan: fieldwork period 

Referring to the initial planning, it can be stated that the planning was foliowed up to 
and including activity analysis. The next activities that had been done differ from the 
ISAC methodology only in the way that no longer attention was paid to the results and 
products like ISAC describes. 
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Using the models, it was relatively easy to create the needed databases, since the newly 
installed software package 'Paradox' was easy to handle following a data model. For 
every direction within BURENCO, a database was created. Furthermore, a start was 
made with the creation of spreadsheets in order to calculate statistics. This hoiled 
mostly down to the translation of existing schedules on paper. 

After the actual development of the demo database and necessary spreadsheets 
BUREN CO persennel had been given trainingabout using the demo and about database 
management. The training was presented in a very detailed way. The development 
process as a whole wasnota topic in the training. Explained, however, were subjects 
like using spreadsheets and the basics about database management. 

It was decided in one of the meetings with BUREN CO staff that it could be useful to 
perform more activities within the framewerk of knowledge transfer. There was a dual 
goal for this decision. First of all, it would help the BURENCO co-ordinators to 
organise their activity better, making use of the developer's knowledge and, second, it 
would give the developer more insight in HOW BURENCO workers planned to 
organise their activities from a informational point of view. 

Unfortunately, the circumstances for BURENCO were and still are such that a normal 
working situation is sernething for the distant future. Without proper assistance of the 
Dutch counterpart in the field of the organisational activities, the development of 
BURENCO will be a very slow one. All needed structures and facilities should be such 
that BURENCO persennel can do the job they are hired for. Only then further 
development of the information system becomes possible. 

Intermezzo: other research experiences 

In appendix VIII, a review was given of twenty information system development 
projects found in literature. Several characteristics of the projects were summed up. A 
long list with encountered problems was found. First, the problems were grouped by 
type using the definition of four technology components of the HITO framework. The 
results were summarised in a matrix. Secondly, statistics were applied to the data in 
order to determine which of the problems qualify as non-case specific. Figure v.l 
summarises the groups of problems the matrix and the HITO framewerk , 

group ofproblems percentage group ofproblems percentage 

personality 20 hardware 55 
attitude 10 so~are 40 
knowledge 35 physical infrastructure 45 
sk.ills 65 support/maintenance 10 
experience 10 

I HU MANWARE I I TECHNOWARE I 
I ORGAWARE I I INFOWARE I 

group ofproblems percentage group of problems I p ere entage 

institutions 35 availability ofinformation I 20 
management praetic es 60 uncertainty ofinforrnation 20 
funding 55 

Figure v.l overall conclusions w.r.t. problems in the technology components 
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Confrontation: theory, practice and findingsof others 

Propositions for rnanaging information technology in developing countries 1 were 
presentedunder three major headings: 
• Portfolio of IT applications; 
• Implementation strategy; 
• Selection of hardware/software technology. 

Most of the propositions assign an important role to the management of both the 
company and the project management. The writers referred to Gee2 who has pointed out 
that in order for implementation of new technology to be effective, managers must be 
sensitive to environment, understand the users' needs, communicate effectively, 
identify individuals committed to expediting the new technology and generate 
organisation-wide support for the particular new technology. Again, managers should 
play an important role in the process. The point of view of Robey, Gupta and 
Rodriguez-diaz was even more stipulated by the writers of paper 1.3.5. Intheir work 
on information systems evaluation, the writers were using an approach, which was 
based on the 'soft systems' methodology of Checkland3 and the 'web models' of 
Kling4

• 

The Multiview methodology was presented as a way to apply this insight operational. 
Five stages were designed to interact within or out sequence. The focus was on the user 
and no simple assumptions were made to the environment in which the in-coming 
system will reside. 

The prerequisites could be formulated as fellows: 
• Besides capable top management also personnel of the company, the future 

users, MUST be capable to play an active role in information system 
development processes from the beginning; 

• Both hardware and software MUST be available from the beginning or it must 
be possible to purebase the needed equipment without problems; 

• The (internal) physical infrastructure5 MUST be such that equipment can be 
used without probieros or it must be possible to adapt this situation in the short 
term; 

• The top management MUST be capable6 to guide the information system 
development processes from the beginning; 

• Funding MUST be available to be invested in information system development 
processes from the beginning. 

1 S.C. Bhatnagar, N. Bjom-Andersen, Jnformation technologyin developing countries, IFIP, Amsterdam, 1990 
2 Gee, Sherman, Technology transfer, innovation & international competitiveness, New York 1981 
3 

Checkland, Farm optimising to learning: a development of systems thinking for the 1990s, Joumal of the operational 
research society 36(9), 1985 

4 Kling, The web of computing: computer technology as social organisation, actvances in computers 12(!), 1982 
5 The most mentioned problem ofthe physical infrastructure within companies is the unstable electrical power supply. 

This can be assured by purchasing a stand-by power unit. Funding is needed to do so. 
6 Intentionally, nothing is said about how capability can be expressed, since this is beyond the scope ofthis 

report. It will be, however, recommended to conduct further research in order to fmd a way in, which can 
be determined, whether management/personnel is capable to fruitful participation in automation 
processes. 
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With these prerequisites, the before mentioned propositions (projects 1.3.2 - 1.3.5) 
have a real chance to make the development of information systems successful. 
Consiclering the experiences of the Minsk project and the findings by other authors, it 
could be stated that there is a lot of confidence in the Multiview methodology. It 
includes all the necessary phases and even adds the important interaction aspect that 
was already mentioned by several authors. Together with the prerequisites, a 
combination of Multiview and the plan made for the Minsk project would be a very 
good model for automation processed in developing countries. Figure vii presents the 
adapted model. 

Initiation pbase 

Figure vii.l adapted model 

f::alysis & design of 
! soci-technical aspects 

I 
I 

I 

+ 

I I 

1 Design technica! aspects 
I I 
I I 

+ * 

---------t 
l Design human-computerl 
! interface ! 

There were three major adaptations in comparison to the model presented in chapter 
two, tigure 2.1: 
• There was an enhanced importance of the initiatien phase; 
• An extra phase, social design, was added; 
• The information acquired from the information analysis had enhanced impact. 

Conclusions and recommendations 
Conclusions referring to this part ofthe research are: 
• SDM and ISAC put together in one model don't give designers enough 

opportunities when consiclering the development of information systems for 
businesses in a comparable situation as BURENCO; 

• The input, output and hardware requirements were represented by the various 
output products that were made during the fieldwork period: 

• The developed materials for conducting a preliminary training were sufficient as a 
start of the development process; 

• Other useful outputs were: 
• Lecture notes for the preliminary training (Appendix III.l ); 
• Training course for BINDEM (appendix VII); 
• Brainstorm concerning BURENCO's administrative activities (Appendix V). 
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The main problems for the model used for the development process for BURENCO 
with respect to the newly formulated prerequisites were: 
• The management was not entirely capable for running the bureau in general and not 

capable for running information system development processes in particular; 
• BURENCO's persennel has acquired more skills and knowledge for development 

processes due to participation in the development process; 
• Funding was a major obstacle for BURENCO's organisational development in 

general and for the automation process in particular; 
• Hard- and software were available in Minsk but BURENCO couldn't do the 

necessary purchases due to the funding problem; 
• The physical infrastructure was acceptable: the electrical power supply was stabie 

and telecommunication systems were on-line. 

management capability 

• After establishing better communication with the Dutch counterpart, the Dutch 
partner should put a lot of efforts in management training; 

• At the same time, BURENCO's business plan should be made including idea's 
about the information strategy; 

• In the long term, the management should also get training conceming automation 
processes. 

personnel capability 

• Both the Belarusian and Dutch counterpart should aim at more coaching conceming 
BURENCO's personnel; 

• BURENCO persennel should use the developed demo information systems and 
study the training course; 

• Preferably, they already start to record their information needs for later usage. 

Funding 

• Both counterparts should put a lot of efforts in the assignment of funds to activities, 
especially to activities in the field of automation. 

Hard- and software 

• At this time, BURENCO should only purchase a laserprinter and netwerk facilities. 
More equipment may only be needed when continuing the development process. 

Physical infrastructure 

• No recommendations. 
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General recommendations 

• Since the term capability of management and persounel with respect to automation 
projects was not defined, further research should be conducted. The aim of that 
investigation should be the development of a checklist for determining the 
'readiness' for automation of an organisation; 

• The presented model for automation processes in developing countries should be 
tested; 

• It is very important to consider the propositions of chapter five when developing 
new information systems. These propositions are: 

• Portfolio of IT applications 

• The real payoff of investments in IT is realised only when this technology is 
utilised for applications of strategie importance; 

• The portfolio of IT applications must be in line with the corpora te strategy; 
• Corporate culture is an important factor to be considered in determining the 

IT strategy; 
• Management style is an equally important factor that influences IT strategy; 
• The top management of the organisation should provide the executive 

leadership and must recognise that IT is a valuable corporate resource that 
should be managed at the highest levels of the organisation. 

• Implementation strategy 

• Unless senior managers exercise their leadership in bringing about 
organisational change, new tools will not be used. A one-day seminar which 
includes a live demonstration of a system that has been implemented 
elsewhere has been found to be effective in educating senior management of 
the potential of information systems; 

• Implementation of information systems requires an educated and well
trained managerial cadrewhohave the capability to use these new tools; 

• It is recommended that the initial applications will be selected within a short 
development period of time. Experience suggests that a one-year period for 
development would be a useful criterion; 

• The prototyping methodology, is the recommended approach; 
• If skilis and knowledge are not available in-house, extemal consultants 

should be hired. 

• Selection of hardware/software technology 

• Microcomputers are an extremely cost-effective alternative for 
implementing information systems; 

• Software tools that are employed for systems development have to enable 
quick prototyping and should have the flexibility to permit system changes 
on the basis of user feedback. 
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Preface 

This report reflects act1v1t1es conceming the development of an ( environmental) 
information system for BURENCO in Minsk. 

In September 1997, research was carried out for BURENCO entitled "Feasibility ofthe 
Ecoteam Approach in Minsk, Belarus. One of the conclusions drawn was the following: 

"An adequate information in.frastructure is needed to inform citizens about energy 
saving and energy policies ". 

Following this conclusion, among others, the next recommendation was made: 

"A lot of attention has to be paid to information and instruction materials, Ecoteam 
assistance and coaching". 

From this recommendation emerged the idea of going back for more research, in this 
case with a more practical aim. Nowadays, an 'adequate information infrastructure' 
can't do without computers, databases and other automated tools. Even in developing 
counties, manageable information must become an part of the activities in businesses, 
companies and consequently also for consultancies. 

BURENCO is in my view a good idea and a first step to more activity in the field ofthe 
environment in Minsk and Belarus. However, a lot ofwork has to be done first. Clearly, 
it takes longer than expected before the bureau has managed to organise its 
administrative and operational activities. 

It is my hope, nevertheless, that on the short term problems can be solved and real work 
can start. 

My gratitude go es out to many people of which I will only address a few: 

Mrs. A. Ovington and Mr. H. Kok from the Municipality of Eindhoven and Mr. S.V. 
Dorozhko, as a representative for BURENCO, invited me to carry out this 
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My dear (ex-)colleagues from BURENCO: Sveta, Natasha, Polina, Tanya and Pavel 

My supervisors from Eindhoven, University ofTechnology: 
Dr. P.E. Lapperre 
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My dear parents, brather and sisters 

Other vague acquaintances (usually known as friends) 

To all ofyou: Spasiba! 

June 1998 
C.A. Spreij 
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1 
Theoretical framework 

1.1 Introduetion 

This chapter reviews the various steps taken to develop an environmental information 
system with the Republic of Belarus as a case study. First, some important 
characteristics of Belarus are presented. These characteristics farm the background 
information and set the research problem. Then, the goals of BURENCO -BUreau for 
ENvironmental COnsultancy- and of the research are described. Finally, the research 
questions are formulated, the methodology to preliminary answer the questions is 
decided upon and a brief review of chapter contents is presented. 

1.2 N ational characteristics of Belarus 

1.2.1 Geographical position 
Belarus is a land-locked country and is hordered by Russia in the north and east, 
Ukraine in the south, Poland in the west, Latvia and Lithuania in the Northwest Major 
land and air routes that conneet east and west, north and south of Europe cross the 
country. The capital is Minsk with a population of 1.8 million. 

Figure 1.1 map of Belarus 

1.2.2 Politics 

MINSK 

• 
Bobruysk . 

BE LAR US 

The republic's constitution (March 15, 1994) states that the state adheres to the 
principle of separation of powers: legislative, executive and juridical power. The 
president of the Republic, Alexander Loekashenka, is Head of State and the Executive. 
The Supreme Council is the highest legislative body of state authority. The leadership 
in Minsk has avoided choosing a course of radical economie reform. Virtually the entire 
Soviet economie structure is left in tact. As a result, the economy is in serious crisis. 
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1.2.3 Economy 
Belarus' economie short-term future is more grim than that of other countries intherest 
of the former Soviet Union (FSU). Intlation is running at about 30-40% per month, the 
GDP is about 31% behind where it was in 1993 (the sharpest decline of all CIS 
countries), industrial production is down about 35.5% and agricultural production about 
9%. Like the three Baltic States, Belarus has a higher level of skilis in its industrial 
work force than the countries of the FSU. However, like all the other former Soviet 
republics, Belarus was heavily integrated into the all-Union economy. The country still 
relies on Russia for 96% of its oil and 84% of its raw materials to support its industry. 

1.2.4 Industry 
In dustry employs about 27% of the labour force and produces ( or, maybe better, 
produced) a wide variety of products. Belarus was fourth in gross output of the former 
Soviet states, producing 4% of the total GDP of the Soviet Uni on and employing 4% of 
the totallabom force. Not withstanding the serious decline in manufacturing, Belarus is 
still an important producer and supplier of consumer goods to the other former Soviet 
states. In the industrial sector, it specialises in the production of heavy tractors, 
construction equipment and electronics. 

1.3 Major problems of Belarus 

1.3.1 Industrial problems 

The past (before 1991) 
In the past, Belarus was part of the centrally planned economy of the Soviet Union. 
Consumption was forecasted and the production of state owned firms was adjusted to it. 
Prices were calculated according to incomes instead of production costs. Production was 
calculated on basis of fixed consumption per citizen, which resulted in either shortages or 
surpluses on the market The production was characterised by low diversity and was 
standardised and large scale. There were only import and export transactions with other 
memhers ofthe FSU. Before 1991, officially there was full employment in Belarus, but 
in fact hidden unemployment was quite large. Factories are mostly located in the cities. 
The reason for this is that one of the principles of the FSU was limited distance to work. 
This resulted in high-density cities with integrated industrial areas. 

The present (after 1991) 
The transformation process towards a market economy is not fulfilled yet and, therefore, 
a lot of aspects from the past still remain. The supply of products became more and more 
diverse and a lot of Western products appeared on the market These products are 
generally more expensive than the local ones. Because the market mechanism starts to 
work, supply is better adjusted to demand, at least in urban areas. The co-operative farms 
(Kolchozes) and the villages are self-supplying. Imports are still mainly from the Russian 
Pederation and the Baltic States. There are hardly any exports from Belarus. This is, 
among others, because the products are of a bad quality and the Republic lacks natura! 
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resources7
• Employment figures are still too optimistic. Many people have only part-time 

jobs and many firms stopped producing but retained their employees. Location of 
factories and firms didn't change, there is no money for investments and not even for 
maintenance of the existing industry. Because factories are situated in or near the main 
urban areas, people suffer from the effects of pollution. Especially air pollution, noise, 
water pollution and nuclear pollution directly affect people's health8

• 

Belarus has been unable to compensate for the loss of its old markets by the acquisition 
of new ones. Exports are in a state on continuous decline. Reasons for this are the good's 
inability to compete, the introduetion of export quotes by EU and US, and the relatively 
strong Russian roubie in comparison to the Belarusian rouble. Exports to the industrial 
world are less than 5% of the gross industrial output. The importance of exports as a 
souree of income is recognised and the Programme for Social and Economie 
Development of Belarus to the year 2000 describes the support of competitive exports as 
a priority in state economie policy. State support and tax shelters enabled several 
enterprises in light industry to preserve their markets9

. 

1.3.2 Energy problems 
Belarus will alsoface major problems in the near future conceming its energy supply. 
This is due to high-energy prices on the world market This has been the situation for 
years, but for Belarus, as a part of the former Soviet Uni on, it was not a problem. One 
can look to the Pormer Soviet Union as a centrally planned economy and in that model 
fits a kind of closed economy. In this closed economy it was perfectly possible to have 
low prices for energy since those prices were a part of the social services for the people. 
This situation remained until 1991. In 1991 the Soviet Union disintegrated and the 
situation changed totally. 

Belarus depends heavily on the co-operation of the Russian Pederation regarding their 
energy supply since they import 80% of their fuel supplies from this country. Since 
Belarus' independenee a special agreement between the two countries is in force that 
states that Belarus does not have to pay the world market price for the supply of the 
energy sources. Still, the world market prices increased and the Russian Pederation 
naturally increased its prices as well. Belarus, therefore, also had to pay more. 
However, it was important for the govemrnent to maintain the support of the people so 
the prices for energy remained practically the same and much under cost price. The 
industry was charged more. So the existing distartion in tariffs provides a cross-subsidy 
of the population at the account of the industry. As the draft version of the Belarus 
Energy News states: 'Despite the stabie tendency to increasing tariffs for population, 
the last pays less than 30% of the heat energy price and approximately 70% of the 
electricity price '. 

In the above mentioned newspaper it is also stated that the Ministry of Economy is 
responsible for setting these prices and that the prices are likely to increase till the end 
of 1996. The increase should be such that the population is going to pay approximately 

7 Independent Publishing Company 'Technalohija', Belarus, a new country in Eastern Europe (Minsk, I 994) 
8 Ministry ofNatural Resources and Environmental Protection, National Report on Environmental Conditions (Minsk, 

1995) 
9 United Nations, National Human Development Report, Environmentlor the People, (Minsk, 1996) 
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80% of costs for energy resources. However, because of the politica! problems in 
Belarus, prices will not increase in order to keep support of the population. Especially 
when it is getting much colder and the heating does not provide the necessary warmth, 
people will not understand why they have to pay morefortheir use of energy. 

Furthermore, a lot of enterprises are totally bankropt and industrial output decreased 
dramatically. As a result, a major decreasein gross national product (GNP) occurred. It 
is a small step to see that at this point householcis were going to be involved. People 
hadtoface and will face a decreasein income. Summarising, there are increasing prices 
for energy for households and decreasing incomes. In other words: householcis are not 
able to pay fortheir energy resources anymore10

• 

1.3.3 Environmental problems 
Belarus faces a lot of environmental problems. The problems caused by the Chemobyl 
disaster are just part of them. Besides those problems, the state of the environment in 
the big cities and industrial eentres is also a cause for concern. Especially Gornel and 
Mogilyov are two regional capitals with substantial environmental problems. 
Every substance of environmental pollution presently being recorded affects bath cities. 

Figure 1.2 is a map showing the contaminated areas of Belarus. The darkest areas 
represent the most contaminated ones. 

Figure 1.2 polluted areasin the republic 

Besides their location in the Chemobyl-affected territory, they face dangerous levels of 
atmospheric pollution, noise levels that in most streets exceed existing norms ·, water 
from wells that is not meeting govemmental standards, ruined ecosystems of separate 
surface watersheds and soil containing high levels of salts and heavy metals 12

• 

'unfortunately, the text doesn't mentioned to which existing normsis referred to! 
10 TEMAWINKEL TUE, Feasibility ofthe EcoTeam Approach in Minsk, (Belarus, Eindhoven, 1997) 
11 United Nations, National Human Development Report, Environmentlor the People, (Minsk, 1996) 
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In Minsk, one-third of the territory is described as 'extremely unfavourable'. The main 
reasons for worsening health conditions are a rapid decrease in standard of living, 
ageing of the population with an increase in pension aged persons and the increasing 
influence of the ecological situation'. The ecological situation nowadays reduces the 
quality of life of the population5

• 

Other problems in the sphere of environment are: 
• air pollution in big cities; 
• surface and underground waters which are heavily polluted; 
• more and more waste. 

It is possible to make a classification ofthe republic's environmental problems. This part 
is literally taken from a research report on environmental matters in Belarus, carried out 
recently13

• 

Below, the environmental inventory is depicted in a schedule. The inventory is based 
upon the method used by the Committee Long-term Environmental Policy in the 
Netherlands. 

Cau$es, Activities Interventiens 

Figure 1.3 the environmental inventory 

Causes are defined as social problems. These are just facts, which have to be faced. 
There are different sourees that cause environmental deterioration. It can be stated that 
to a certain extent, almost all human activities cause environmental problems. Activities 
are more specific social phenomenon, processes and situations. Examples of those 
activities are the industry, transport, energy supply, eensurners and recreation. 
Jnterventions are activities adding and/or extracting system strange resources. Effects 
are classified as indirect or direct and are directed to air, water, soil and living creatures 
(T. Willink, 1989). The next table surnmarises the republic's environmental problems 
with respect to tigure 1.3 above: 

Causes Activities Interventions Effects Environmental 
Problems 

industrialisation Jack of cleaning technologies adding co2, so2 polJution of air air polJution 
power engineering adding hydrocarbons 
transport addingNOx's 

population growth more consumption by households adding heavy metals polJution of water water polJution 
industrialisation and industry adding acids 
increasing welfare more demand for hyg;iene adding; waste (in generall 
population growth Jack of maintenance removing nuclides polJution of atrnosphere, NPP accidents 
industrialisation unknown future consequences adding nuclear waste soil, water diseases 
population growth more consumption using more energy sourees energy and water deficits air polJution 
increasing welfare using more water 
industrialisation adding methane and co2 
population growth absence of planning adding pollutants no balance in ecology no sustainability 
increasing welfare absence of financial resources system on national level 
industrialisation Jack ofknowledge 

Table 1.1 summary ofthe republic's environmentalproblems 

13 ing. W.M.A.A. Schellens-Haans, Attitudes and behavioural change with respect to the environment, Design and 
implementation of a training course for secondary schools in Belarus, (Eindhoven, 1997) 
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1.4 Need for expertise in the field of the environment 

From the preceding paragraphs, it will be clear that in order to enhance the living 
conditions for the inhabitants of Belarus a lot of action has to be undertaken. Attempts 
were made to improve environmental proteetion in nearly all spheres of economical 
activity, and to develop laws regulating environmental pollution. What it in fact boils 
down to, is a lack of action at the present. 

The National Human Development Report of Belarus, 199614presents some interesting 
points on this: 

'Jnsufficient pub/ie education in matters related to the effect of smal/ doses of 
radialion on pub/ie health and the environment is one reason behind many 
unfavourable trends. Responsible decisions and scientifically grounded programmes 
should be based on the analysis of large amounts of information related to the 
contamination of the environment and its effects on the individual '. 

Furthermore, the report assists in a possible solution by proposing an instrument that 
can be helpful in solving the environmental and energy problems of Belarus. The report 
describes a general instrument that could be used. The instrument concerns the 
processing and analysis of large amounts of information needed for policy making. 
Although the instrument is directed to problems in radioactive contaminated areas, the 
basic idea is quite interesting. This idea can also be applied to other environmental 
problems in other areas in Belarus. This is why the instrument is mentioned here in 
more detail. It must be stipulated that such a instrument is a highly ambitieus one. As 
will be argued in this report, it is doubtful that, not only this instrument but also 
variants (like the information system for BURENCO), will be developed on the short 
term. 

Quoting the report again: 
'This work could be facilitated by the creation of an automated database with 
information on each particu/ar settiement and administrative rayon. This 
information system should be adequately structured, so as to enable specialists in 
each rayon, to constantly update information. Current records registering rural 
households and their property are often imperfect and cannot answer many 
questions. However, these records could provide the basis for creating a 
demographic inventory of each settiement with information on every citizen. These 
data should be linked with the technica/ speci.fications of each house and 
information on the size and contamination levels of the plots of lands used by every 
household. Analysis of the data could give a better understanding about the 
settlement, its living conditions and housing, thereby making possible responsible 
and well-informed choices of the best methods of development, proteetion and 
assistance in each settlement. 

Another important element of such an information system is collecting data on the 
state of industrial premises and guaranteeing their safety for the individual. A third 
element should include information on the condition of natura! systems. Numerical 
and descriptive information should be illustrated with plans and maps of the 
settiement and its individual territories. A multitude of such data could be the basis 

14 
United Nations, National Human Development Report, Environment for the People, (Minsk, 1996) 
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for proposals on the rehabilitation of human settlements and improving the living 
conditions within them ' 

An information system as mentioned inthereport can also be directed very specifically. 
In fact the first steps are already set. In October 1995, both Municipalities of Minsk and 
Eindhoven organised a seminar on energy saving within the framework of the Twinned 
Cities programme. One of the results of the seminar was the decision to establish a 
special Bureau for Environmental Consultancy, BURENCO, in Minsk. The 
organisations involved have acquired a reasonable insight of the recipient' s country and 
the target groups of the project. However, to be able to execute the programme as 
envisaged, the persons involved need more research results and information15

• It is to be 
expected that BURENCO can reach more practical results than just more reports with 
recommendations, which already exist in large numbers in Belarus. On the one hand 
BURENCO will give advice on policy making and on the other BURENCO's efforts to 
really do sarnething for the environment are direct and practical. For its purposes 
BURENCO will need a lot ofinformation. This information has to be stored, processed, 
maintained, and passed on. This is where an information system can be very useful. 

Of course, this proposed information system for BURENCO won't exactly be the 
system as described in The National Human Development report, only a part of the 
activities are or will be done by BUREN CO, but it is a good start. As will be mentioned 
below, BURENCO's activities will aim at major actors within Belarus' society. In time, 
the bureau will gain experience and from collected data it will be able to extract more 
and more data on subjects mentioned in the above mentioned paragraph. 
Consequently, it is to be expected that BURENCO can fulfil a pioneer role in this field 
tending towards activities as described in the quoted report. 

1.5 BURENCO 

Four persons are working for this new bureau. Two supervisors follow BURENCO's 
activities from the background and have a consultative function. 

Advisor Advisor 

•• 0. 0. _·_-_-_-_-_-_·_·_~-~~~~-~-~~~~~ 
~---------------------------

di rector 

I I I I 

I ccology I I cnv;ronmental I I EMS-manager 
L---cd_u_ca-tio_n __ ~ L--po_h_cy_m_ak-;n_g~ L---------~ 

l EcoTeam-manager 

BUREN CO 

Figure 1.4 organisation schema 

15 
Municipalities of Minsk and Eindhoven, Project Proposal for Funding of BURENCO in Minsk, Belarus, ( 1996) 
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There are four main target groups for BURENCO. These can also be called 
'customers'. Products in the form of training, advice, reports or communication 
material will serve every target group. Table 1.2 narnes BURENCO's four target groups 
and the products to serve them. 

target group _Qroduct 
the general public • 
( organisations in a neighbourhood or • 
apartment building, groups of • 
households that send their children to 
the same schools, small family units in 
apartment buildings, single home 
owners) 
the local govemment • 
(Minsk Water Canal, Architectural 
Planning Committee, Authority of • 
Maintenance/Reconstruction, Minsk 
Environmental Committee, Minsk 
heating and gas Company 
educational institutions • 
(Y outh Environmental Educational 
Centre, School 24, Polytechnic • 
Academy 
Business- market orientated enterprises • 

16 Table 1.2 target groups andproducts ofBURENCO 

1.5.1 Recourses 

advice; 
EcoTeam approach; 
energy saving equipment 

advice or training on a communication plan 
on energy and water saving for households; 
advice on Govemment environmental policy 
making 

educational material for environmental 
information programme schools; 
training for teachers to use the material 

EMS consultancy and trainil!_g_ 

The Minsk City Committee of Ecology is providing the biggest part of necessary funds 
conceming human resources and hardware costs. Furthermore, other donors contribute 
to BURENCO. 
A list of parties involved reads as fellows: 
• Ministry ofForeign Affairs ofthe Republic ofBelarus; 
• Minsk City Committee ofEcology; 
• Belarusian Polytechnic Academy, Ecology Department; 
• Minsk Computer Assembly Factory; 
• Bureau International Co-ordination Eindhoven (BIC); 
• Philips Nederland N.V.; 
• Environmental Department Eindhoven (MDRE) 
• Eindhoven, University ofTechnology. 

1.5.2 Goals of BUREN CO 

BUREN CO has three main aims, as formulated in the jinal working agreements on the 
environmental co-operation between Minsk and Eindhoven: 
• to supply organisations (businesses, NGOs and educational institutions) and (groups 

of) citizens with independent information and advice on matters of environmental 
protection; 

16 
Municipalities of Minsk and Eindhoven, Project Proposalfor Funding ofBURENCO in Minsk, Belarus, (1996) 
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• to co-ordinate a regular exchange of information and knowledge between the 
Netherlands and Belarus and specifically between Eindhoven and Minsk; 

• to create more general awareness on environmental aspects, especially between the 
citizens of both cities. 

Moreover, above mentioned document states that BURENCO will concentrate it's 
activities on five products: 
• Legal advice; 
• Independent expertise; 
• A plan of action for the EcoTeam approach and the Environmental Management 

System (EMS); 
• Training, workshops and seminars on environmental aspects; 
• Selling and advertising of energy saving equipment. 

On 161
h of February 1997, Mr. S. Dorozhko, one of the supervisors of BURENCO, 

listed the following activities as the most important one's at the moment: 
• EMS; 
• Eco Team approach; 
• Environmental education on two types of organisations: 

• universities/schools; 
• other organisations like 'Milieu Educatie Centrum' in Eindhoven; 

• Environmental policy making. 

These four activities will betaken as starting point to analyse BURENCO's information 
requirements. They are the result of thorough deliberations between the two 
counterparts. For the researcher, they represented a practical translation of the goals of 
BUREN CO. 

1.5.3 Relevanee 
The relevanee of BURENCO conceming the contribution to the Belarusian society is 
mentioned in the funding proposal: 
• decrease of energy and water consumption; 
• creation of environmental awareness among citizens; 
• positive economical results through saving in production costs for factories and 

influence on the total import needs of energy for Belarus as a whole; 
• stimulating the govemment to avoid general losses of water and energy in the 

transportation systems; 
• include measures for energy sa ving·. 

Furthermore it is stated: 
'As a negative effect we must mention that it wil! not be possible for all people and 
businesses to participate, due to the lack of methad to influence the use of water 
and energy in old apartment buildings and businesses without perspective due to 
old production methods, outdated products, etc. ' 

In the ideal situation, BURENCO's knowledge wil! lead to the detennination of environmental measures applicable 
for Minsk and Belarus. lt is not likely that this goal can be reached in the short tenn. The bureau will have to gain a lot 
of experience for this purpose. Personnet ofthe bureau simply don't have the skill and knowledge at this moment. 
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1.6 Goal of the research 

Following the aims and the products that BURENCO wants to use to reach its goals, 
the need for specific information is recognised. Questions that arise from this 
recognition can be divided into three parts. 
1. input 
• Which specific information is neededon basis of BURENCO's aims? 
• How can BURENCO maintain a continuously changing flow of information that 

reaches the bureau? 
2. output 
• In what way does BURENCO have to process the information so that it can be an 

instrument to reach BURENCO's goals? 
3. hardware 
• What hardware (people, systems) and software is needed to help BURENCO in 

processing the input (information) so that it becomes useful output (instrument)? 

To illustrate the idea: 

BUREN CO 

Figure 1.5 the black box model 

The investigation should start by making an inventory of the information that 
BUREN CO needs. In other words: with a description of the current situation. A clear 
picture is needed about the organisation of BURENCO. Activities/tasks should be stu
clied in order to identify fields in which information flows overlap. The information 
flowsper activity have to be investigated. 

Subjects to be stuclied are: 
• Suppliers of information; 
• Gathering of information; 
• Quality of information; 
• Storing of information; 
• Processing of information; 
• Analysing of information; 
• Hardware available. 

After studying the current situation, an information plan must be developed which 
includes a transition to a future situation applicable for BURENCO. Since BURENCO 
started its activities only recently it is to be expected that for some subjects the current 
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situation is not defined yet. This leaves room to carry out a study of available hardware 
and software in Belarus. Also attention will be paid to skills and knowledge of 
BUREN CO persennel with respect to the needed maintenance of the database. Together 
with the information plan recommendations and conclusions will be formulated to end up 
in an action plan for implementing an environmental database within BURENCO. Along 
with this goes the development of useful instruments by means of available software. 

Summarising, the goal the research is: 
(Prerequisites for) the development of an environmental information system for 
BUREN CO, Minsk. 

1. 7 Main Research Questions 

The research goal previously mentioned follows from a logica! question from a new 
consultancy bureau that has certain goals. Again, the main aims ofBURENCO are: 
• to supply organisations (businesses, NGOs and educational institutions) and (groups 

of) citizens with independent information and advice on matters of environmental 
protection; 

• to co-ordinate a regular exchange of information and knowledge between the 
Netherlands and Belarus and specifically between Eindhoven and Minsk; 

• to create more general awareness on environmental aspects, especially between the 
citizens of both cities. 

These goals are the starting point of the investigation. Obviously, information is a 
keyword in the first two goals. Furthermore, it is known that the supply of 
( environmental) information is a way to establish more awareness on environmental 
aspects. BURENCO cannot work without paying attention to all the information that is 
needed and has tothink ofways to handle above mentioned subjects. 

Also, this question for information is a result of research carried out earlier in Minsk. 
This research concemed the feasibility of the EcoTeam approach in Minsk, Belarus. 
Extracting from the conclusions: 3. 'An adequate information infrastructure is needed to 
inform citizens about energy saving and energy policies' and from the recommendations: 
'A lot of attention has to be paid to information and instruction materials,.[}. .. ' 17

• The 
next reason for this research can be found in the gained experience by the researcher, 
during two earlier visits to Minsk. One visit concemed the EcoTeam research mentioned 
before from which this new research proposal originates. 

17 
TEMAWINKEL TUE, Feasibility ofthe EcoTeam Approach in Minsk, (Belarus, Eindhoven, 1997) 



Prerequisites for automation processes indeveloping countries 12 

Below the specific research questions are formulated. Each question gives rise to some 
sub-questions which are formulated as well. 

Research question 1. 

What are the information-input requirements for BURENCO following from the 
bureau' s goals? 

Sub Research Questions: 

input: 
• What actors are involved in a particular activity (see paragraph 1.5.2) 

following from the bureau's goals? 
• What kind of information is needed to perform this activity? 
• Where is the information coming from? 
• In what format is the information supplied? 

Research question 2. 

What are the information-output requirements for BURENCO following from the 
bureau's goals? 

Sub Research Questions: 

output: 
• What actors are involved? 
• For what kind of purposes will the data be processed? 
• What kind of processing activities are involved? 
• In what format the processed information supplied? 

Research question 3. 

What are the information-hardware requirements for BURENCO following from the 
bureau's goals? 

Sub Research Questions: 

Running parallel with input and output is the hardware: 
• Is a computer(system) needed forthese activities? 
• For what kind of purposes is the computer(system) needed? 
• What kind of software is needed to process the data for this activity? 
• How will data be maintained during time? 
• What instruments (spreadsheets/database management programs) should be 

developed? 
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Research question 4. 

What are the main problems for using the chosen roodels in the BURENCO case? 

Sub Research Questions: 
• Which of the problems is case specific? 
• Which problems occur more often in this type of research? 
• How can those problems be solved? 

Research question 5. 

How can actual (Western) roodels be adjusted such that they apply for developing 
countries? 

Sub Research Questions: 
• Is every phase in a model applicable? 
• Does a model need additional phases? 
• What does a new blueprint look like? 

1.8 Methodology 

1.8.1 The first three research questions 

The fiTst three research questions are answered by choosing and applying two 
methodelogies in the field. The choice for methods will be done according to results from 
literature study. This study took place as a preparatien ofthe field study. 

Two kinds of methods are important during the building up of information systems: 
• system development methods: 

• process approach: ISAC; 
• data approach: NIAM, INFOMOD; 

• project management methods: SDM, Prototyping18
• 

First of all, the necessity of a new orbetter system for BUREN CO has to be investigated. 

To continue with a further structured approach of the research problem, the above 
mentioned -black box- was analysed. In tigure 1.3, someterros that need to be explained 
are used. 

18 
drs. ir. r.t.m. Bots, Organisatie en informatie, (Alphen a/d Rijn, 1996) 
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I BURENCO I environment I ! 
I 

I 
external 
data 

input ~ steering I administrative information I 
organ I data system 

output 

steering internal 
actions data 

I 

I 
_I controlled L I 

system I I 
~-------------------------------~ 

Figure 1.6 steering paradigm 

The most important terms are: 
• controlled system: the part of the system that has to be controlled; 
• steering organ: the person or persons who control; 
• (administrative) information system: part of the system that records and produces 

data for the steering organ either on basis of data from the controlled system itself 
(internal data) or of data ofthe environment (external data). 

The development of an (administrative) information system requires an analysis of the 
controlled system, the environment involved and the persons who are the steering 
organ19

• What steering situation is going to bedescribed will be determined together with 
the people involved ( choice of the object system). The result is the definition of the 
system boundaries. 

The design of information systems includes not only the specificatien of files, the 
programs and procedures ofthe manual parts ofthe information system, but most of all a 
'determination of requirements' and a 'user directed design'. The determination of 
requirements aims at the determination of the information that is needed. The user 
directed design aims at the question of the way in which information should be supplied 
and which data sets should be created20

• 

Criteria to choose a metbod 

There are a lot of methods for the analysis of the information requirements within an 
organisation. The choice for a certain method depends on the extent of uncertainty of the 
process under consideration, the kind of process and the ability of the users to define his 
information requirements. Every method is a mean to order the comrnunication of the 
user with the information analyst21

• 

19 prof dr. T.M.A. Bemelmans, Bestuurlijke iriformatiesystemen en automatizering, (Deventer, 1994) 
20 L. Essink, Ontwerpen van iriformatiesystemen, een cucrsus gebaseerd op: ISAC, NIAM, Information Engineering, 

SA/SD, JSD en SDM-II, (Schoonhoven, 1989) 
21 drs. ir. R.T.M. Bots, Organisatie en informatie, (Alphen a/d Rijn, 1996) 
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In order to make a choice for a method the following subjects will be discussed per 
method in the appendix II.l: 
• right of existence of a method 

what is it used for, what is it aiming at? 
• approach of the method 

since the user knows best what he needs, an appropriate method must include the 
user in the development process; 

• field of application 
in order to make sure a method is applicable for the BUREN CO situation; 

• pros and cons of a method. 

Project management metbod 

The Systems Development Methodology (SDM) seems to support the approach 
applicable in the case of BURENCO. Since BURENCO is a young organisation that is 
still developing, it is necessary that an information system development process can 
follow the development ofthe organisation closely. 

As can be read in appendix II.l and II.2, SDM considers the whole life cycle of 
information systems: from the recognition of change requirements to the design, 
realisation, and implementation. By paying attention to changes of the organisation, 
planning of the realisation, technica! infrastructure, organisation of the information 
function and the goals of the organisation attempts are made to conneet the organisational 
and information system development. The field of application is left as broad as possible. 

System development metbod 
The method 'Information System work and Analysis of Change' (ISAC) supports 
verifying of the need for a (new) information system within the organisation. This 
follows clearly from the several methods that were described in appendix II.l. 

ISAC aims at a situation in which it is unclear whether automation is a meaningful 
solution of the problems and when there is no insight in the structure, functions, and kind 
of data. The method strives for a systematic approach of the problems- and- transfor
mation requirement analysis. This task is important enough not to call it 'preliminary 
investigation' suggesting an informal, non-probiernatie stocktaking of possibilities for 
automation. This phase is a clear and formal approach to the development process. 

Tbe Prototyping strategy 
The use of above-mentioned methodologies guarantees a structural approach and a good 
documentation during all development phases of the project. This approach can be called 
'traditional' since the choice was made for a strong phased development process (SDM) 
and a process directed approach of the problem (ISAC). In the case of BURENCO, 
another (additional) approach seemed applicable. Since BURENCO's activities started 
this year it is a young and inexperienced organisation. It was to be expected that 
BUREN CO personnel would have difficulties with the definition of requirements caused 
by the lack of experience. During the development process, all applicable requirements 
were formulated by using a first prototype of the system made on basis of the preliminary 
examination. This strategy is known as the prototyping strategy. 
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Starting point of prototyping is that users alone are not capable to determine the 
requirements and desires concerning the system without having any experience of 
working with it. Especially in the case of BURENCO it was known know that such a 
situation was applicable. Working with a prototype enhances the insight in the problem of 
both the users and the system analyst and supports the learning process of the users. 
During the prototyping process, the system will be adjusted repetitively until it is 
perfectly clear what requirements and desires the users have conceming the 
(sub )system22

• 

It is vital that the evaluators of the prototype satisfy the conditions, as described in 
appendix II.2. They must be technically competent too and also be willing to take on this 
role. Prototyping requires users who are willing to take an active role in the development 
process [Internet 97]. 

A combination of 'traditional' techniques and prototyping was used in this research. 
Following the project management method SDM and the system development method 
ISAC in every step a decision was made whether it is possible to use the concept of 
prototyping. Since prototyping was possible, it was to be expected that the development 
process could be shortened and better adapted to the requirements for BURENCO. 

Type of the research 
This investigation was a descriptive one, since the research aimed at registration and 
systematic ordering of activities in a certain field by making use of a before given 
systematic methodology. The current situation with respect to the information input, 
output and hardware was described. With help of this information a 'demo' system was 
developed. 

Research strategy 
The primitive form of research was a case study, since BURENCO is a rather small 
organisation. The research was carried out to describe a certain concrete situation by 
making use of participating observation and open interviews with BUREN CO personnel. 
Since the knowledge, attitude towards the system, and opinions of users were 
investigated the best choice was an interview. Moreover, the chosen methods required a 
close co-operation between analyst and user and an interview structured the process. A 
short questionnaire with a few general questions was made with as starting point for the 
interview that was a non-structured one. Problems of interviews are in the field of 
validity: people are sometimes not aware of their actual actions and their motives for 
them. Non-response did not occur since the population is small and users already knew 
the analyst and the purposes ofthe project were intheir interest. 

The advantage of observation is the determination of actual behaviour. It is also a check 
on the interview results. Users tell the researcher to do one thing, but probably act 
differently later on. The disadvantage is that the true motives ofthe users for actions they 
undertake cannot be observed. Interpretation can also be a problem. There can be more 
reasons for a certain action of a user than just one. Also the presence of the analyst can 
affect the actions of the users, but by participating observation it is to be expected that the 

22 R. Vonk, Prototyping van informatiesystemen (Eindhoven, 1987) 



Prerequisites for automation processes indeveloping countries 17 

analyst can help with the workof a certain employee. In this case the influence will be 
less or absent23

• 

Training course 
In order to provide the participants in the developing process with necessary knowledge 
and information about the process itself, the first activity of the research was the 
development of a training course. Sirree BUREN CO personnel was (relatively) unfamiliar 
with above mentioned approach it was necessary to teach them about the phases in the 
information system development process, the meaning of definitions used, and the 
expectations of both the developer and the users. Furthermore, a training course was 
developed to teach BUREN CO personnel how to handle the developed demo-system. 

1.8.2 The last two research questions 
The last two research questions will be answered by making use of comparable research, 
carried out earlier. In the course of time, a lot of research in the information technology 
field in developing countries has been carried out. In all probability, researchers have 
encountered a lot of problems in the development process. In this case, their experiences 
can be helpful with answering the last two research questions. 

Modification of existing methods 
The development of the information system is carried out following the general outline 
of the two chosen models. Earlier research [Raaphorst, Baart, v. Hardeveld, v. 
Poortvliet, a.o.] shows that such models create problems when trying to apply them in 
developing countries. In general they may seem applicable, but consiclering the special 
conditions in developing countries the researcher gets bogged down in an early stage of 
this research. Besides, there are parts of the models that are not applicable to the 
situation in developing countries and those can be left out. Furthermore, it is possible 
that a model has shortcomings and should be adjusted. 

The two needed methods (models) were used for the field research as long as possible. 
Now, on basis of the field experience, an attempt will be made to adjust the used 
models in such a way that they will be useful for future research in the same field. 
Furthermore, an investigation will be dorretodeduct those problems that are NOT case 
specific. By camparing the problems in the BURENCO case with the problems 
occurring in earlier research, it might be possible to detect general problems for this 
kind of research. On basis of this comparison an attempt can be made to develop a new 
model that hopefully anticipates such problems. Another possibility is that this 
comparison will lead to the desired prerequisites needed to judge whether it is possible 
to even start a development process making use of the model. 

23 D.B. Baarda, Basisboek Methoden en Technieken praktische handleiding voor het opzetten en uitvoeren van 
onderzoek, (Leiden, 1990) 
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Research strategy 
In this case, re-analysis of existing material, viz. four reports of earlier research plus the 
results of the development process for BURENCO, is sufticient to find answers on 
research questions four and five. On basis of this material the above mentioned attempt for 
an adjusted model for development can be presented. 

1.9 Briefdescription of the next chapter contents 

In the next chapters first the initial plan on basis of the research proposal will be descri bed. 
This is important, since it will give an idea about the way this kind of research is usually 
carried out. The results are six steps that will betaken in the field study. In chapter three, 
will be described how the field execution of the plan took place, following the six steps. 
Chapter four is an intermezzo dealing with an analysis of identified problems. Together 
with problems following :from earlier done research an inventory will be made such that 
differences found, with respect to the roodels used can be described. The last chapter will 
summarise the results of the research by presenting general prerequisites for automation 
projectsin developing countries and prerequisites for BURENCO in particular. Both the 
general prerequisites and the prerequisites for BURENCO can be seen as 
recommendations following from this investigation. 
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2 
Initial plan 

2.1 Introduetion 

In this chapter, the initial research plan is presented. This is important since the way in 
which the research was actually carried out, differed from the plan drawn up at the start. 
Differences between and executed plan will be stipulated later. The contents of the 
initia! plan must, first, be absolutely clear. 

2.2 The planning 

The planning that will be used in the field investigation is mostly based on the models 
described earlier in chapter one24125

• As it were, the two models were telescoped into 
each other. So, at this point it is clear how the system management method and the 
system development method are connected in order to develop the information system. 
Table 2.1 shows what activity steps were intended to take during the preparatien of the 
research. Every step will be described in more detail in the indicated paragraphs. 

2.3 Initiation phase 2.3.1 Preliminary training 
2.3.2 Interviews with BUREN CO staff 

2.4 Definition study 2.4.1 Transformation analysis 

• Analysis of problems, current situation and requirements 

• Study of transformation proposals 

• Choice of transformation approach 
2.5 Basic design Problem directed system development 

2.5.1 Activity study 

• Division into information subsystems 

• Study of information subsystems 

• Co-ordination of information subsystems 
2.6 Detailed design 2.6.1 Information analysis 

• Preeedenee and component analyses 

• Process analyses 

• Feature analyses 

Table 2.1 plan 

24 H. C.R. de Snoo, Projectmanagement met SDM, (Schoonhoven, 1990) 
25 

M. Lundeberg, de ISAC-methodiek, (Brussell981) 



Prerequisites for automation processes indeveloping countries 20 

2. 7 Realisation Data directed system development 
2.7.1 Data system design 

• Study ofthe processing philosophy 

• Design of the software 

• Design of the manual parts 
2.7.3 Adaptation ofmeans 

• Study of machine type 

• Adaptation of the software 

• Forms ofhelp operations 
2.8 lmplementation • Training BURENCO staff 
2.9 Usage and control • Observation/prototyping period 
2.10 Evaluation ofthe training 

Table 2.1 plan (continued) 

2.3 Initiation phase 
This is a reconnoitring phase for both the developer and the future users. 

2.3.1 The preliminary training 

The preliminary training is already mentioned in '1.8 methodology' under 'training 
course' and has to be given due to an expected lack of skilis and knowledge of 
BURENCO personnel in the information system development field. The initial ideas 
about this subject include an approach that was very structured and detailed in order to 
make it possible for BURENCO personnel to understand the contents of development 
processes. This approach had to be established by training in some plenary sessions in 
which: 
• clear and structured information had to be given; 
• the most important aspects of the whole process had to be explained; 
• examples and/or graphics had to be used, where possible. 

The objective of the training is that BUREN CO personnel must get enough information 
to answer the questions in the interviews about their activities. For this purpose, some 
general questions were formulated before hand. These questions were given to the 
personnel at the end of the preliminary training. The questions had to help BUREN CO 
personnel with a first brainstorm about their activities. 

2.3.2 Interviews with BURENCO staff 

Collection of the first information needed for the description of the current situation 
was expected from open interviews with BURENCO personnel. It was expected that 
BURENCO personnel was able to express their information requirements, since they 
had learned from the preliminary training what subjects were involved. The general 
questions had to prepare both the interviewees and the interviewer to conduct a 
personal interview aiming at the information requirements of this particular staff 
member. After four such interviews, enough information was expected to be available 
for further analyses. The planning was to conduct unstructured open ( oral) interviews. 
Consiclering the nature of the intended interviews, no other questionnaires than the first 
general questions were prepared before hand. 
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2.4 Definition study 

The purpose of the definition study is to determine 'what is it about and what is it for'. 
It will be judged whether the development of a new or better system (since the 
possibility of an existing system) is possible and meaningful from a technica!, 
economical, social and organisational point of view. 

2.4.1 Transformation analysis 
The transformation analysis step can be divided into three substeps: 
• Analysis ofproblems, current situation and requirements 

A study will be made of the interest groups involved together with the problems 
and the requirements for changes that are of interest for those groups; 

• Study of transformation proposals 
Several alternatives for improvements of the current situation will be studied. 
The usefulness and feasibility of the alternatives will be judged from social, 
economical and other points of view; 

• Choice of transformation approach 
Choices will be made for transformation alternatives (per group) and applicable 
development measures for each problem group. Furthermore, the relation with 
the organisational transformation measures will be analysed. 

2.4.2 Results of the transformation analysis 
1. A judged activity model of the current situation consisting of: 
• A-schemes 

An A-scheme or activity scheme describes real streams and streams of messages 
within activities. It is a graphical presentation of a particular activity. The way 
in which A-schemes should be interpreted can be found in appendix V.l; 

• Explanation going with the A-schemes 
These explanations are used to describe the various partsof A-schemes in more 
detail; 

• Property tables 
These tables represent the properties ( characteristic features and values) of parts 
of A-schemes, described in the explanations; 

• Transformation requirements table; 
• Groups of interest table; 
• Overview of 'unsolved' problems. 

Iudgement takes place after analysis of the list of aims together with the list of 
problems and the description of the current situation. This analysis consists of a 
comparison of what is wanted (list of aims) and what is already present (list of 
problems and the description of the current situation). All problems are potential 
transformation requirements. The problems to be solved are selected and are g1ven 
priorities by the groups of interest; 
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2. A judged activity model of the chosen transformation alternative consisting of the 
same components as mentioned under the activity model of the current situation, 
except for the overview of 'unsolved' problems; 

(Social) judgement is carried out by consiclering the positive and negative effects of 
social factors for every transformation alternative for every group of interest. 
Social factors refer to effects by the changes affecting the people in the groups of 
interest. A business economical analysis is made for aspects, which can be 
measured in cash. 

3. Plans for the chosen transformation approach consisting of: 
• Chosen transformation measures; 
• Descriptions ofthe relations between the transformation measures; 
• Time schedules; 
• Plan of means; 
• List of the rejected transformation proposals. 

2.5 Basic design 

This is a work out - main lines - of the system that is being developed. It is a framewerk 
for further developments. The definition study determined what the system will be 
about and what the system will be for. On basis of the choices made in the definition 
study, further work can be done. The activity study is the first phase ofthe data directed 
system development. 

2.5.1 Activity study 
This cernprises the analysing and the development of business activities. The aim is the 
determination of future information systems in such a way that these systems will 
contribute to resolutions for user problems. This will be done in three steps: 
• Division into information subsystems 

Activity study begins with more detailed descriptions of the information 
processing parts of the activities. Information subsystems will be identified, 
classified and marked out; 

• Study of information subsystems 
Analysis of the subsystems will be made with respect to the costs and benefits. 
For every sub system, alternative ambition levels will be considered and tested. 
One of the ambition levels will be chosen; 

• Co-ordination of information subsystems 
The conneetion between the various subsystems will be analysed. Every 
conneetion will get a priority. 

2.5.2 Results of the activity study 
The results ofthe activity study can be surnmarised as follows: 
1. Activity models of information subsystems with: 
• A-schemes; 
• Explanation going with the A-schemes; 
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• Property tables; 
• List of information systems; 
• Cost /benefit calculation for every sub system; 

2. Plans for information subsystems with 
• Chosen subsystems for further development; 
• Descriptions of connections between the subsystems; 
• Time schedule; 
• Planning of means. 

2.6 Detailed design 

This is the work out of the basic design in detail. Development specifications will be 
described in detail so that manual procedures or computer programs can be realised. 
Furthermore, the data structure will be worked out in such a way that in the next phase 
files can be established, probably in the form of databanks. 

2.6.1 lnformation analysis 
Performing information analysis contributes to the development process in two ways. 
First of all, specifications of the content of future information systems can be made. 
These specifications are discussed thoroughly with and have full understanding by all 
persons involved. Secondly, specifications can be made for the data system 
development. 

Three steps will have to be taken: 
• Precedence- and component analyses 

The former is the analysis of information preeedenee relations in an information 
system. It has to be determined what information sets are needed in order to 
deduct a certain information set. The latter is the analysis of the contents and 
structure of information sets; 

• Process analyses 
A detailed description of the information processes in the information system; 

• Feature analyses 
This is the continuation of the feature descriptions already made in earlier 
phases, viz. the transformation analysis and activity study. 

2.6.2 Results of information analysis 
The results of the information analysis consist of detailed specified information roodels 
for every sub information system. These roodels consist of: 
• I-schemes 

An Information preeedenee scheme describes only the information processing parts 
of the information system and is more detailed than A-schemes. I-schemes are used 
to acquire the needed precision while descrihing the information preeedenee 
relations. I -se hernes descri he information sets and preeedenee relations between 
information sets. As will appear later on, I-schemes were not used in this research 
and they are, therefore, not explained in the appendix IV .1; 
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• C-schemes 
These schemes (component re lation schemes) represent the structure and contents 
of information sets. An information set contains a number of mes-sages of the same 
type. These messages describe objects of the same type with the same 
characteristics. Such messages have the same message type. The message type is 
described by its characteristics (identification characteristics in a identification part 
and descriptive characteristics in the descriptive part). The relation between 
identification and descriptive characteristics is described in C-schemes. As will 
appear later on, C-schemes were not used in this research and they are, therefore, 
not explained in the appendix IV .1; 

• Explanation going with the I-schemes; 
• Feature tables 

These tables describe which features occur in which information set; 
• Lists with processes; 
• Process descriptions; 
• Property tables. 

2. 7 Realisation 

The phase realisation cernprises the actual building and testing of the information 
system. In case the system consists of standard software packages, purchasing of the 
packages takes place now. Furthermore, standard software packages are evaluated first 
and then one of them will be selected. 

2.7.1 Data system design 
The aim is the creation of equipment independent solutions in the form of data systems 
for the specified information subsystems. This will be done in three steps: 
• Study of the processing philosophy 

A definite decision will be made about which parts of a data system will be 
carried out by a computer and which parts will be carried out manually; 

• Design of the software 
The design of the data structure and the mark out of program and, furthermore, 
the program' s design; 

• Design of the manual parts 
For a correct functioning of the automated parts of the information system, 
manual parts are also needed. 

2.7.2 Results of the data system design 
The results of the data system design are means-independent data system models 
consisting of: 
• Processing tables; 
• D-schemes 

Data system development schemes describe relations between data sets and data 
processes. This comes down to a description of input and output data of the 
programs. As will appear later on, D-schemes were not used in this research and 
they are, therefore, not explained in the appendix IV .1 ; 
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• Data set tables; 
• Programs/lists of processes; 
• D-structures 

Data structures are described with the help of three basic components used for 
building programs. The analysis of data structures is recorded in D-structures. As 
will appear later on, D-structures were not used in this research and they are, 
therefore, not explained in the appendix IV .1; 

• P-structures 
These structures are used to describe the steering structure of a program and then 
for descrihing the total program structure. As will appear later on, P-structures were 
not used in this research and they are, therefore, not explained in the appendix IV .1; 

• Operatiens list; 
• Task tables; 
• Property tables. 

2.7.3 Adaptation ofmeans 
Adaptation of means is the choice of specific equipment and, afterwards, the adaptation 
of the equipment independent solutions to the made choice. There are three steps in this 
phase: 
• Study of means 

A decision has to be taken about the specific equipment needed; 
• Adaptation of the software 

The earlier developed software has to be adapted to the chosen means. 
Adaptation routines that transferm physical data structures into equipment 
independent data structures will be used; 

• F orms of help operations 
Help operations are needed at the borders of a computer system in order to 
establish the needed input and output. 

2. 7.4 Results of the adaptation of means 
The results of the adaptation of means are equipment-independent data system models 
consisting of: 
• M-schemes 

A rough description of a data system and the used means (equipment). M-schemes 
describe the relations between data processes and files with processing and storage 
media. As will appear later on, M -schemes were not used in this research and they 
are, therefore, not explained in the appendix IV .1 ; 

• Feature tables; 
• Description of files/records; 
• Lay out descriptions; 
• D-structures; 
• P -structures; 
• Operatien lists; 
• Working descriptions for help operations. 
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2.8 Implementation 

In this phase, the new information system is introduced to the organisation that will be 
prepared for the introduction. Making a presentation that demonstrates the system will 
do this. Furthermore, BURENCO personnel will get training in using the system. The 
training will be ofthe 'training on the job' kind. 

2.9 Usage and control 

During this phase, BURENCO personnel will use the system for their daily activities. 
By observation it can be determined whether and where problems exist. They can dealt 
with immediately whenever necessary. 

2.10 Evaluation ofthe training 

The training will be evaluated by developing an evaluation instrument. It depends on 
the circumstances and possibilities what form this instrument will have. Most probably 
it will be in the form of an examination. BURENCO personnel will get an assignment 
and from the evaluation, it can be determined what they have leamed. 

2.11 Summary of steps 

Figure 2.1 summarises the steps of the model that is used in Western countries for 
information system development. In this research, it will be used as a starting point and 
it will have to guide the investigation. 
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Figure 2.1 steps in the planning 

In the following chapter, the field study period will be presented. The structure of the 
chapter is based on tigure 2.1. The activities that took place in each particular phase 
will be described. 
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3 
Carrying out the initial plan: fieldwork period 

3.1 Introduetion 

This chapter deals with the first three research questions formulated in chapter one. 
The structure ofthe chapter is derived from table 2.1 and tigure 2.1 in chapter 2. 

The process started on 12th May 1997 and experienced a slow start in the first month. 
This was due to the fact that for BURENCO personnel the working situation was not 
ideal. That means that there were insufficient facilities conceming the workplaces, 
there was insufficient time and BURENCO personnel didn't get payments for their 
activities. So, motivation was quite low. Furthermore, it was expected that a visit of 
two supervisors of the Municipality of Eindhoven, the Netherlands, would provide a 
positive impulse to the activities of BURENCO. Therefore, the start of the 
development process was postponed. 

3.2 Preliminary training 

The preliminary training took place on 6th June by, unfortunately, only one plenary 
session. Due to badly organised weekly meeting schedules it took five weeks before 
this session could be held. Another implication of this organisation of meetings was 
that it wouldn't be possible to organise a second or third session at short notice. Even 
the first session was postponed several times and also the day it would be held, it was 
not possible to start the session at the time agreed upon. Consequently, BURENCO 
personnel was not motivated to take part in this meeting as in whatever meeting 
organised this way. So, the preliminary training has been done in only one session. A 
lecture about the information system development process and the terms used was 
organised. A top-down approach was used which means that one starts to explain at a 
general level and finally ends with a detailed explanation. The papers used during the 
lectures are found in appendix III.l. 

The lectures ended in a question to BURENCO personnel. This question was meant to 
encourage BURENCO personnel to think about the way they were performing their 
activities and the information needed. From there, interviews with BURENCO 
personnel were necessary to determine their actual information needs. 
The subjects that were dealt with were: 
• What is an activity? 
• How are activities performed? 
• Different functions concerning an activity 
• What is an information system? 
• Development of information systems 
• QUESTION TO BURENCO PERSONNEL (appendix II1.2) 
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3.2.1 Evaluation of the preliminary training 

The most important result of the preliminary training was that the session ended with a 
discussion that was very helpfi.Il in establishing the goals and missions from 
BURENCO staff as wellas from the developer. Another result was that BURENCO 
staff promised to consider the questions asked as thoroughly as they could. In view of 
the way in which they were able totalk about their activities and desires later on, it can 
be stated that the preliminary training was useful. This approach appeared to be a very 
good preparatien for the personal interviews conducted afterwards. Furthermore, from 
the meeting, it became clear that getting knowledge about the information system 
development process was not the first concern ofBURENCO persenneL 

3.3 Interviews with BURENCO staff 

After several interviews with BURENCO personnel, conducted in co-operation with a 
PUM manager·, it became clear WHAT the activities of BURENCO consisted of, 
because it was necessary to define in more detail which tasks and functions could be 
distinguished consiclering the general activities. In the first interviews, it became not 
clear HOW BURENCO persennel intended to organise the necessary activities. That's 
why additional interviews were conducted in which BURENCO persennel had to give 
answers to the questions given during the earlier lecture. 

Unfortunately, besides the co-ordinator for environmental policymaking (training in 
the Netherlands), also the co-ordinator for environmental education was not available 
anymore. In fact, a vacancy for this task was created. It will be clear that all 
information about this activity became provisional as well. 

From the interviews with the remaining co-ordinators (viz. the EcoTeam managerand 
the EMS manager) it was possible to deduct the information needed to make A
schemes. These schemes are a means in the development process as being described by 
ISAC and they are presentedinappendix IV.2. 

3.4 Definition study 

Wh at 

,r. 1 . 3.4.1 A-scbemes TransJ ormation ana ysts 

For this phase, two A-schemes were created. A part of the 
transformation analysis is the study of the current situation. This 

definition situation is reviewed graphically in these first A-schemes. The A-scheme 
study 

conceming the BURENCO in its environment is called the super-0-
scheme. As already mentioned in paragraph 1.5.2, BURENCO has four main activities. 
The next A-scheme is the one descrihing BURENCO's main activities and is called 
HO-scheme. Also the explanation going with it can be found there. 

Programma uitwisseling managers (Manager Exchange Programme), Directoraat Generaal Internationale 
Samenwerking, Dutch Ministry ofForeign Affairs 



Prerequisites for automation processes in developing countries 29 

3.4.2 Property tables 
Due to the actual status of BUREN CO- practically no activities in any direction were 
carried out- property tables couldn't be made. 

3.4.3 Transformation requirements table 

In the beginning of the project, no problems were mentioned by the users. The simple 
explanation for this was that at this time activities were hardly performed because of 
graduation matters of at least two people ofBURENCO personnel. 

3.4.4 Groups of interest table 
The groups of interest are also presented by the Super-0-scheme. All the sets used in 
this scheme are described later. The outside environment consistsof six actors: 
• Government (Municipality, Republic's government); 
• Inhabitants of Minsk ((members of) households); 
• Schools in Minsk; 
• Enterprises in Minsk; 
• Media (newspapers, radio, television, etc ); 
• BURENCO. 

3.4.5 Current situation 
Consiclering the situation in the beginning of the project, it can be stated that there 
were hardly facilities for supporting the work of BURENCO personnel. Fortunately, 
the bureau got some better equipment at its disposal. Table 3.1 lists what kind of 
hardware and accompanying software were present in the initia! situation. 

Present hardware 
Equipment: Type: number: 
Computer system IBM (or compatible) Pentium 120 MHz, 8 Mb, 3 (desktop) 

MS-DOS 7.00, Windows 95, 1316 Mb hard disk, 
VGA colour display 
IBM (or compatible) Pentium 133 MHz, 8 Mb, 1 (desktop) 
MS-DOS 7.00, Windows 95, 1316Mb hard disk, 
VGA colour display, CD-ROM player 

Peripherals: 
Printer Star LC 24-200 1 
Fax Modem US Robotics 14K4 Spoctsster 1 

Tab/e 3.1 current situation concerning the hardware 

There were several programs running on this hardware that were used by BURENCO 
personnel. Table 3.1 reflects the software available at this moment. Software that is not 
used by BURENCO personnel is not mentioned. 

Present software 
Standard software: used for: 
MS-Word 7.0 Word _Qrocessing 
MS-Excel 7.0 Spreadsheet 
Norton Cammander 5.0 Directory management 
PowerPoint 7.0 Presentations 
Delrina WinFax PRO 4.0 Faxing 

Table 3.2 current situation concerning the software 
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3.5 Basic design 

How 

\_______;'\ 

Activity stud~ 

Below, for every task it will be discussed what kind of functions 
and tasks are involved. The graphical representation is presented 
in appendix IV.2. 

3.5.1 EcoTeam task basic 
design 

For a short description of EcoTeams, the definition as written in the 
EcoTeam workbook26 will be given: 

'More and more people are willing to do sarnething connected to the environment, 
but have questions like: 
• Where to begin? 
• What can I possibly do? and 
• Does it matter whether I do something?' 
'The EcoTeam Programme gives answers tothese questions. ft helps you to converf 
the desire to do sarnething into concrete actions. Tagether with a little group of 
neighbours, colleagues or friends, your EcoTeam, you 'll work tagether in order to 
make your household more environmentally friendly. A workbook wil/ guide you in 
discussing six topics concerning the possible EcoTeam actions' 

The EcoTeam task will basically consist of the formation of EcoTeams, the 
organisation of EcoTeam meetings, the training of coaches and the processing of 
statistics. Along with it goes the supply of information about the programme to the 
inhabitants of Minsk. The establishment of EcoTeams in Minsk is a difficult process 
and at this time not in a stage that teams exist and that they are operational. 

For the time being only the (sub)activities 'formation of teams' and 'organisation of 
meetings' are described in more detail. This description is done both graphically as 
well as in writing. It must be said that the description is very simple, since at this time 
both activities are not performed and the description is mostly based on assumptions. 

Nevertheless, from the earlier mentioned activities, it is clear that they will have to be 
performed and, furthermore, that information flows can be distinguished. The task 
'processing of statistics' doesn't require description into more detail graphically, since 
it is obvious what this taskis about. However, it is described in writing. 

Formation of teams 

Applications are done in writing or by telephone. The EcoTeam co-ordinator keeps 
record of the applications and forms teams of people living in the same apartment 
building if possible. Thus, information about locations should be at his disposal. After 
completing a team, invitations should be send to the participants for the first meeting. 
After the first meeting, when it is certain which participants will continue and complete 
the pro gramme, the final composition of the teams can be made. 

26 EcoTeam Programma; werkhoek, Meldpunt EcoTeams Eindhoven, 1996 
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Organisation of meetings 
The most important meeting is the first meeting of an EcoTeam. In this meeting 
participants get to know each other and the EcoTeam programme will be explained. 
All necessary materials (workbook, logbook, measurement charts) are supplied and a 
planning about a next meeting in the programme will be made. As a result of the first 
meeting, there will be NAR information (Name, Address and Residence) about the 
participants and information about intended meetings. The programme ends with a last 
meeting that is used as an evaluation ofthe whole programme. NAR-information about 
possible coaches for new teams may be another result. 

Processing of stafistics 
A running EcoTeam produces statistics about energy usage represented by charts the 
team's participants have to fill in. The coach of an EcoTeam will present the charts to 
BURENCO. The EcoTeam co-ordinator has to process the charts, calculate results and 
send those results back to the teams as feedback. Inside BURENCO the statistics can 
be used as a feed back instrument to the government by one of the other co-ordinators, 
e.g. the one with the environmental policymaking task. 

Supply of information 
In order to inform inhabitants of Minsk about the EcoTeam approach and the 
possibilities that go with it, it will be necessary to make advertisements or leaflets. 
Also, an artiele in a newspaper can be useful to draw the attention of the public. The 
latter can be done in the middle long term. By then, the first results will be presentand 
can be published. 

3.5.2 EMS task 
Fora short description of EMS, the definition used by PHILIPS27 is given: 

'An Environmental Management System (EMS) is a supporting control 
instrument to ensure that a plant's environmental performance me ets its policy 
objectives and targets, including all legislative and regulatory requirements. A 
functioning EMS minimises the environmental risks and contributes to a good 
relationship with authorities, neighbours, the general pub/ie and pressure 
groups. EMS consists of a doeurnenled system of procedures and instructions 
and is complementary to the PHILIPS Quality standard PQA-90'. 

The EMS activity ofBURENCO will consist oftwo main tasks: 
• Pormulation of recommendations for adaptations to the Belarusian environmental 

pas sport; 
• Preparation of a workshop in order to teach companies about the implementation of 

EMS. 

The first task is performed one time, but has consequences for the remaining tasks 
within this activity. 

27 
Philips Corporate Environmental & Energy Office, Environmental Management Systems Workshop, (Eindhoven 
1997) 



Prerequisites for automation processes in developing countries 32 

Environmental passport and EMS 
In Belarus the existing policy states that every company should have a so-called 
'environmental passport'. This passport includes a lot of topics conceming the 
activities of a company in general and the production process in particular. Especially, 
the environmental impact ofthe company's activities is described in the passport. This 
environmental passport shows similarities with the EMS system. Therefore, it is 
included in the task of the EMS manager to compare the two systems and make 
recommendations for adaptations to the Belarusian environmental passport. 

Besides this task, it is to be expected that BUREN CO by means of the EMS manager 
will support companies with gathering data for the ( adapted) environmental pas sport. 
This is, however, a task for the long term since it is determined from the environmental 
passport what amount of tax has to be paid by the company. This is the reason that 
companies will prefer to complete the passport themselves. 

From the current passport data it is possible to calculate an EcoScore by means of 
software called 'EcoScan'. PHILIPS uses this programme for the same purpose. In this 
way it becomes possible to rank companies on a pollution scale. After ranking it will 
be clear which companies are most likely to start with the actual implementation of 
EMS under the direction of the BUREN CO co-ordinator. 

Workshop 
For the middle long term, a workshop will be prepared in order to teach companies 
about the implementation of EMS. During the workshop interested companies can 
emol for further collaboration with BURENCO. This collaboration will fi.rst consist of 
the actual calculation of the company's EcoScore. Furthermore, an assessment of the 
value of the existing environmental passport will be made. From here, the BUREN CO 
co-ordinator should be able to develop a programme for implementation of EMS. 

Above mentioned activities are included in only one graphical description, since there 
are no more activities and consequently too few data to get in more detail. It has also 
been emphasised that above described activities are highly speculative. The interest of 
companies has proven to be low, since they fear higher taxes. Even in the long term it 
is not sure what (information) is needed and involved to implement EMS in Belarusian 
companies. 

3.5.3 Environmental education task 
For the environmental education tasknot enough information was available yet. There 
were two reasons for that. First of all, the activities within the framework of 
environmental education were not well defined. It was, therefore, difficult to say what 
kind of information flows are or will be involved. It is, however, certain that NAR 
information (Name, Address and Residence) will be needed. Another task within this 
activity can be the set up of a monitoring programme for schools. It is to be expected 
that from such a programme a lot of statistics will be obtained. The second reason 
concemed the vacancy for the task in question. At the time, the first co-ordinator 
supplied only information conceming the contents ofthe task. Nevertheless, an attempt 
was made to describe the information flows involved. Again, this was done at a highly 
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speculative level. As far as possible, these activities will be described in order of 
importance. 

Organisation of summer camp(s) 
The main activity in this direction is the organisation of a summer camp, presumable in 
July 1998. The target group will be pupils in the age group 12-13 years. Fifty percent 
ofthem will be Belarusian pupils and the other halfwill be Dutch. The programme will 
contain environmental subjects and has educational purposes. Information involved is 
NAR information about schools in both Belarus and the Netherlands. Also, there will 
be information about funding organisations, since sourees have to be found. This 
activity will not be described graphically, since it is a one-time activity. The 
organisation doesn't require special additional information. 

Library 
Another activity in this field will be the establishment of a library with books and 
videotapes. Schools in Minsk can go to BURENCO for information from different 
media. The main problem to be solved is connected to copyrights, since 
books/materials have to be translated in Russian. 

Monitoring programme 
Some thoughts have been given to a monitoring programme to be carried out by pupils. 
Assuming that materials are available, it can be a very interesting activity from an 
educational point of view. Pupils can actually be confronted with environmental 
problems in a practical way. The value of the figures obtained will be obviously 
doubtful but can, however, provetheir use for the environmental policy making task 
within BURENCO. This task is described graphically as well, since this is the most 
structural activity, although it is not given the highest priority. 

Competition of environmental drawings 
Since this activity is likely to be organised only once it was not taken into 
consideration. 

3.5.4 Environmental policy making task 
It was not possible to include this task in the development process due to absence of 
this co-ordinator. Therefore, no actions in this direction were undertaken. When time 
and possibilities would have been available an attempt could have been made to 
develop spreadsheets for the Rapid Assessment method (R.A.-method)28 which is 
assumed very useful for BURENCO's activities in the environmental policy making 
direction. 

28 H. Zanting, A Systematic Assessment of Water Pollulion in Lake Victory, (Eindhoven 1996). Th is paper describes a 
quick method to estimate the extend ofpollution in f.i. lakes. Since BURENCO's activities were not clearly defined, 
the researcher made some proposals. The R.A.-method is one of the proposals, which was considered as one of 
BURENCO's possible activities. 
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3.5.5 Administrative activities 

One of the main advisors of BUREN CO appeared to expect also proposals conceming 
the administrative activities. It seemed right to consider them as well and include them, 
were possible, in the development process. Also for these activities information is 
required. For the time being, only the need of an archive for meeting notes and 
important documents is recognised. Following proposals conceming the management 
of the operational activities of BURENCO meeting notes are to be prepared during 
meetings. It is important to have a storage where every document can be stored in a 
structured way. Clearly, such an archive can be a simple drawer. Since meeting notes 
and other documents were mostly produced electronically, it was suggested to store 
these documents in an electronic archive as well. 

In appendix V, the results of a brainstorm conceming proposals for rnanaging the 
administrative activities are described. In an additional meeting, the main advisor 
approved all proposals. Implementation of the proposals was, however, not possible 
due to problems with staff reeruitment Only at the end of the field period it was clear 
who would perform the important function of directer. Therefore, earlier 
implementation was nearly impossible. It was, however, expected that this problem 
would be solved soon. 

3.6 Continuation of the project 

So far, the ISAC method has been followed. In contrast to the initia! plan, the ISAC 
method was left. The development of a demo of the information system was started 
right away. This was possible, because BURENCO persennel would be able to work 
with the demo and they would recognise problems or obscurities immediately. In that 
way the (demo) information system could be further developed into a tooi that is really 
needed. 

The above mentioned decision to develop a demo instead of an actual system ensued 
from the very slow development of the actual Bureau for Environmental Consultancy 
and its activities. In this stage of development of BUREN CO, it was rather difficult to 
define the activities and determine actual information flows that can be automated. 

Another reason for leaving ISAC was the lack of data normally following from 
activities that are actually performed. A beautiful example ofthis is the following: 
ISAC states that the first development step, viz. Transformation analysis, consists of a 
description of the current situation of which a future situation can be deduced. In the 
BURENCO case the current situation could be best described by means of a 
description of the future situation! Reasons for this have already been mentioned. 

Since BURENCO was still in the start up phase it seemed better to concentrate the 
development process of the information system even more along with the development 
of the bureau. Referring to the initia! planning, as described in chapter 2, it can be 
stated that the planning was foliowed up to and including activity analysis. On account 
of above stated decision to develop a demo, and the intended prototyping nature of the 
project, the development process continued with the system design that is still 
following the described phases. The activities that have been done differ from the 
ISAC methodology only in the way that no longer attention was paid to the results and 
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products like ISAC describes. The activities that were carried out can be placed in a 
wider frarnework for system development, already described in chapter one. 

3. 7 Detailed design 

Howto 
make it 

Information 
analysis 

detailed 
design 

3.7.1 Information analysis 

From the A-schemes the information systems have been 
recognised. Not surprisingly, there was overlap in the different tasks. 
Every task required both 'participants administration' and 'statistics 
administration'. For the administrative activities a databank like an 

archive was needed. Besides storage, data had to be processed. In this case, 
spreadsheets per task were developed whenever needed. 

The remaining data were included in three databases that mostly consisted of a 
databank with NAR information. This applied for inhabitants, schools, and companies. 
Besides narnes and addresses more entities and their accompanying attributes were 
recognised and included in the demo information system. Due to the limited 
information about BURENCO's this was all conceming the information analysis. 

3.8 Realisation 

Make it 

3.8.1 Data systern design Data system design 
Adaptation of means 

The conceptual data model tries to describe the functionality of 
the information system in an abstract way (not too much detail). 

realiza 
ti on 

Two aspects are important: 
• static features of the objects playing a role in the information system: what data are 

relevant and what conneetion to other data do they have? 
• dynamic features of the relevant objects: what is the behaviour of the objects and 

how do they affect the data? 

Using a data directed approach, processes were described in terms of descriptions of 
the data. So, the conceptual data model describes mostly which data are relevant and 
how these data are related. The models can be found in appendix VI. Besides a picture 
of data and connections between them, some keys and referential integrities were 
defined. 

Using the models, it was relatively easy to create the needed databases, since the newly 
installed software package 'Paradox' is easy to handle following a data model. For 
every direction within BURENCO, a database was created. Furthermore, a start was 
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made with the creation of spreadsheets in order to calculate statistics. This boiled 
mostly down to the translation of existing schedules on paper. 

3.8.2 Adaptation of means 

Extensions of the hardware 

In order to create a central database in the long term, some hardware extensions are 
foreseen. Table 3.3 lists the hardware that is needed. 

Additional hardware used for/as: user(s) 
LAN (4xPC) Network, central database BURENCO staff 
Laser printer/InkJet Printer Printing documents, charts BURENCO staff 

Table 3.3 additional hardware 

Needed software for the EcoTeam task 

The assumed needed programs are given in table 3.4. From the additional information 
it became clear that an electronic map of Minsk might be helpful to determine exact 
locations ofthe apartment buildings participating in the EcoTeam programme. Also, an 
electronic telephone book of Minsk could be handy in order to be able to check 
addresses and telephone numbers. 

Software Purpose 
Database Data concerning participants 
Spreadsheet Measurement results and calculations on them 
Text processor Leaflets, workbooks 
Electronic map of Minsk (:;t.: GIS) Data about locations of apartment buildings 
Electronic telephone hook of Minsk Checking addresses 

Table 3.4 supposed software requirements for the EcoTeam task 

N eeded software for the EMS task 

Table 3.5 is about assumed needed software for the EMS task. Since software for 
calculating EcoScores appeared to be available (which, however, doesn't imply that 
BUREN CO possesses it at this time), it was not necessary to develop spreadsheets for 
this purpose. 

Software Purpose 
Database data concerning participating companies 
EcoScan calculation of BeoScores 
Text processor leaflets, workbooks 

Table 3.5 supposed software requirements for the EMS task 
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Needed software for the environmental education task 

The assumptions conceming needed software are summarised in table 3.6. 

Software Purpose 
Database data concerning participatin_g_ schools 
Database/library software library management 
Text processor leaflets, workbooks 

Table 3. 6 supposed software requirements for the environment al education task 

Needed software for the Environmental policy making task 

There is no data about activities in this direction, so table 3.7 is highly speculative. 
Software Purpose 
Database data about responsible 

committees and ministries 
Spreadsheet Implementation of a system to estimate environmental pollution from 

existing_ statistics. (R.A.-method, H. Zanting29
, maybe useful) 

Text processor reports with recommendations 

Table 3. 7 supposed software requirements for the environmental policymaking task 

Extensions of the software 

During the research, the software running on the computers was extended with some 
additional software. Table 3.8 shows which extensions were made. 

Additional software 
Standard software: used for/as: user(s) 
Quattro PRO 6.0 for Windows Spreadsheet BUREN CO staff 

and developer 
Paradox 5.0 for Windows Database management BURENCO staff 

and developer 
Barland Delphi Applications development tooi Developer 
FoxPro 2.6 for windows Applications develop_ment tooi Developer 
Mapinfo Professional 4.0 Geographical information system (GIS) Developer 

Table 3.8 additional software 

There were no other changes expected than mentioned in the tables. It was hard to 
indicate a period for 'near future' due to financial problems ofthe bureau. This means 
that money for extensions was promised but not given. Consequently, no local area 
network, laser printer and Internet conneetion were expected. 

29 H. Zanting, A Systematic Assessment of Water Pol/ution in Lake Victory, (Eindhoven 1996), see also note 28 
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3.9 Implementation 

Carry out 

Training 3.9.1 Training 

Along with above-mentioned activities went the development of a 
training in order to teach BURENCO personnel about the information 

implemen system demo. Also, the effect of the knowledge transfer (in this case tation 
totally dedicated to the training sessions) had to be evaluated. So, an 

evaluation instrument was developed. After the actual development of the demo 
database and necessary spreadsheets BURENCO personnel has been given training 
about using the demo and about database management. The training was presented in a 
very detailed way. 

The development process as a whole was not a topic in the trammg. Explained, 
however, will be subjects like using spreadsheets and the basics about database 
management. Since such topics come closer to the actual job of BUREN CO personnel 
( after implementing the demo) it seemed to be more fruitful. After the training, 
BURENCO personnel had to consider a simple case and develop a simple database 
andlor spreadsheet themselves. 

The training course30 consisted ofthe following parts: 
PART I 
Theory and assignments 
PARTil 
Discussion 
PART 111 
Practical part: directed assignments 
PART IV 
Examination: Case study 

Evaluation of the training 
The only statement about the training course that could be made is that at first only two 
and later only one BURENCO co-ordinator was able to start the course. Reasans for 
this were mentioned: 'no time'. Also, the EcoTeam co-ordinator left for two years to 
Arnerica, which meant that all efforts in the field of knowledge transfer, already put 
into this person, were lost. The EMS co-ordinator believed that she was supposed to be 
some kind of programmer to use the database. So, apparently, there was no 
understanding during the whole development process of the benefits of an information 
system for BURENCO at all. The examination part of the training course was 
supposed to be an evaluation instrument. Since no BURENCO memher finished the 
training course, it was hard to say whether they had leamed anything. The EcoTeam 
co-ordinator, however, finished a part of the course and stated that he loved the 
approach and that he was looking forward to finish the course and build databases 

3° C.A.Spreij, Database basics and working with paradox, a course for working with BURENCO's /nformation Demo 
(BINDEM), manual and exercises, (Minsk 1997), see appendix VII. 
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himself. The training course is still usabie and placed at BURENCO's disposal for new 
staff members (see appendix VII). 

3.9.2 Knowledge transfer 
It was decided in one of the meetings with BUREN CO staff that it could be useful to 
perfarm more activities within the framework of knowledge transfer. There was a dual 
goal for this decision. First of all, it would help the BURENCO co-ordinators to 
organise their activity better, making use of the developer's knowledge and, second, it 
would give the developer more insight in HOW BURENCO workers planned to 
organise their activities from a informational point of view. So, several actions in the 
field of knowledge transfer were undertaken. 

Consultations 
There was some help during the consultations with the BURENCO advisors. The topic 
here was to give an example of conducting meetings in a structured way. Also 
presentation techniques were shown as an example. 

Co-operation with the EcoTeam manager 
An information paper for the EcoTeam programme was made in co-operation with the 
EcoTeam manager. The paper contained information for the possible memhers of a 
'steering committee' that will help BURENCO in guiding the process of establishing 
the first EcoTeams. The knowledge transfer consisted of help to write this information 
flyer in a structured way, since this was considered the biggest problem of the 
EcoTeam manager. A top-down approach was used to organise the flyer. 

Other collaboration in this field was participation in a visit to an apartment building 
tagether with the EcoTeam co-ordinator. The purpose was an assessment of technica! 
systems in this new building. Knowledge about technica! systems was highly relevant 
for the EcoTeam co-ordinator. The successof an EcoTeams depends on possibilities to 
measure energy usage31

• People must be able to measure their energy usage 
individually. lt was decided tostart with a pilot EcoTeam project in two different kinds 
of apartment buildings. The assessment of technica! systems concemed the building for 
the first pilot project. Reviewed were the systems for heating, hot water, cold water and 
gas tagether with the measuring equipment. 

Co-operation with the EMS co-ordinator 
Tagether with the EMS co-ordinator, the value for BURENCO's activities of the 
EcoScan software (see 3.5.2 EMS task, Environmental passport and EMS) was 
estimated by means of a demo of the program. From this assessment the idea 
originated to use this program for the ranking of companies. Also, additional 
information was ordered, since it was not quite clear whether EcoScan could be useful. 
The new information proved that EcoScan was in fact very useful but that it exhibited 
similarities with the existing environmental passport in Belarus. At this point, the 
research task for the EMS co-ordinator - comparison of the two systems - was bom. 

31 
TUE, Boekhout, Haans, Spreij, Feasibility ofthe EcoTeam Approach in Minsk, (Belarus, Eindhoven, 1997) 
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3.10 Usage and control 

Keep 3.10.1 Observation and prototyping period 

Observation 
Prototyping 

usage & 
control 

As already mentioned, personnel moved out, wasnotpresent at all or was 
not interested. It seems logical that a particular staff memher refuses to do 
his or her job when no salaries are being paid. These are the two most 
important reasons that the observation period and the prototyping process 
were not carried out. It was decided to finish the development process by 
giving a presentation. 

Presentation 
The final presentation took place on 11 th September 1997. The whole development 
process was reviewed and at the end the demo information system was presented to 
BURENCO staff. Afterwards, there was a discussion about the system and the 
conclusions drawn by the developer. Randing over the software and the accompanying 
training material was the final activity of the development process. 

3.11 Results of the research 

Two types of results are achieved. First, there are some technica! results like databases, 
spreadsheets and training materials. Second, there are some results related to the 
management of BUREN CO; some advises were given. 

The main results from a technica! point of view can be summarised as follows: 
• Two DEMO systems for two major activities ofBURENCO were developed; 
• a training course was developed that, in principle, can be used by every (new) 

employee of BUREN CO; 
• a database for the storage of meeting notes and other documents was created; 
• five spreadsheets were developed for calculating saving results ofEcoTeams. 

From a management point of view there arealso results: 

• All the activities of BUREN CO are formalised on paper so that everyone can have 
insight in what should be done; 

• The discussions about the different tasks produced some new useful ideas: 
EcoScan for EMS is an example; 

• A brainstorm session generated ideas for rnanaging the administrative activities of 
BUREN CO. 

3.11.1 Conclusions 
Based on the above made remarks the following conclusions can be drawn: 
1. The developed DEMO information system (BINDEM) can be very helpful m 

BURENCO's activities; 
2. At least two BURENCO workers are considered capable of autonomous 

continuation of the development of databases for their own tasks as well as the 
development of databases for the remaining tasks; 
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3. BURENCO doesn't have the equipment that allows the development of an even 
better system (a central database); 

4. At this time BURENCO is not well organised and this hampers the performance of 
the operational activities; 

5. The communication with the Eindhoven counterpart is not well organised. 

3.11.2 Recommendations 

The conclusions from the last paragraph lead to recommendations with respect to the 
continuatien of the information development process. 

Technical point of view 

1. BURENCO should formulate a strategy conceming the information structure. 
(without this it is difficult to develop systems since it will never be clear if, for 
instance, necessary equipment will be bought); 

2. The developed DEMO's should be used and adjusted if possible. If there is a lack 
of knowledge for adjustment, the Dutch counterpart or another expert should be 
hired; 

3. The develop process should be continued since the remaining tasks need a proper 
database as well; 

4. The necessary purchase of equipment for network facilities should be done soon. 
The budget states clearly that money is available. ' 

Management point of view 

5. BURENCO should put a lot of efforts in the organisation of the administrative 
activities by thoroughly discussing, adjusting and implementing the earlier 
mentioned proposals; 

6. BURENCO should organise a better communication with the Eindhoven 
counterpart by discussing reports in plenary sessions and formulate answers to their 
questions. At the moment, sametimes Eindhoven is waiting for Minsk and the other 
way around; 

7. A suggestion to establish recommendation six is: 
Minsk has to provide Eindhoven with a report after every weekly meeting. Then 
Minsk can wait for their answer AND DISCUSS THIS ANSWER IN THE NEXT 
WEEKLY MEETING. As aresult ofthis meeting, there will be new meeting notes, 
which can be sent to Eindhoven. In this way everybody will be informed and it will 
prevent a lot of misunderstanding. 

Unfortunately, the circumstances for BURENCO are such that a normal working 
situation is sernething for the distant future. Without proper assistance of the Dutch 
counterpart in the field of the organisational activities, the development of BUREN CO 
will be a very slow one. All needed structures and facilities should be such that 
BUREN CO persennel can do the job they are hired for. Only then further development 
of the information system becomes possible. Chapter five will go into the more explicit 
prerequisites fora probable continuatien ofthe development process. 
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4 
Intermezzo: other research experiences 

4.1 Introduetion 

Having described the contents of the initial plan and the results of the field study, it 
becomes possible to compare (Western) theory and (none-Western) practice. This 
chapter will go into the problems in this particular field study, but it will also have a 
broader scope, because the project in Minsk hasn't been the only project in its kind. In 
order to answer research question four, it is necessary to compare more projects and to 
tiend a common devisor in existing problems. In other words, problems that apparently 
seem to occur in every information development project carried out in developing 
countries. 

4.2 The HITO framework 

Obviously, the problems occurring in information system develop projects in 
developing countries have to be structured while descrihing them. TRAUB I LLANTO 
(1996)32 presented a framewerk that shows different levels of sophistication of 
Geographic Information Systems in four dimensions. The four dimensions reflect the 
main four components of a GIS, namely: Data, Hard- and Software, the people who 
operate the system and the organisational context of the GIS. Since a GIS is only a 
special case of an information system, it is possible to adopt this framewerk for all 
kinds of information systems. In this framework, data is embodied by infoware, hard
and software are embodied by technoware, the people by humanware and the 
organisational context by orgaware. The definition of thesetermsis given in next list: 

• Technoware33
: object-embodied technology refers to physical facilities such as 

tools, equipment, machines, vehicles, and physical infrastructure; 
• Humanware: person-embodied technology refers to human abilities such as 

knowledge, skills, wisdom, creativity and experiences of individual human beings 
or groups of people; 

• Infoware: document-embodied technology, refers to documented facts such as 
processes, procedures, techniques, methods, theories, specifications, observations 
and relationships described in publications, documents and blue-prints; 

• Orgaware: institution-embodied technology refers to organisational framewerk 
such as institutions, logistical system, management practices, linkages and 
organisational arrangements; 

32 
K.-P. Traub/B. Llanto, Feasibility Study for the Implemen/ation of a Geographic lnformation Systemfor Land Use 
Planning in the Province ofQuirino, Cebu City. 1996, Unpub1ished 

33
Technology Atlas Project, A framework for technology-based development, technology content assessment, 
Economie and Social Commission for Asia and the Pacific, United Nations, (Bangkok 1989) 
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Technoware is developed, installed, operated and improved mainly by hurnanware 
using infoware. Humanware makes the technoware productive, guided by the available 
infoware and the orgaware within which it operates. Infoware represents the 
accumulation of knowledge by human beings. A regular updating of infoware causes 
better usage of technoware. Orgaware co-ordinates infoware, hurnanware and 
technoware during the transformation process of input into output. Increasing the 
effectiveness of orgaware, the performance of the three other components also tends to 
increase. The preceding can be visualised by the following figure: 

Figure 4.1 jour technology components 

The framewerk can be used to classify the problems in one of the four dimensions in a 
structured way. Every problem will be judged and put within one of the technology 
components. 

In appendix VIII, a review is given of information system development projects found 
in literature. Several characteristics of the projects are summed up. In total twenty 
projects were reviewed. A long list with encountered problems was found. First, the 
problems were grouped by type. This was done by making use of the above given 
definitions of the four technology components. Second, statistics were applied to the 
data in order todetermine which ofthe problems qualify as non-case specific. 
Figure 4.2 shows the finallayout ofthe classified problems. 

hUITian abilities such as knovvledge, physical facilities such as tools, equipment, 
skills, vvisdom, creativity and machines, vehicles, and physical 
experiences of individual hUITian beings infrastructure 
or groups ofpeople 

I HUMANWARE I I TECHNOWARE I 
I ORGAWARE I I INFOWARE I 

organisational fra.rnevvork such as docUITiented facts such as processes, 
institutions, logistical system, procedures, techniques, method, theories, 
management practices, linkages and specifications, observations and 
organisational BITangements relationships described in publications, 

docUITients and blue-prints 

Figure 4.2 layout of the classijied problems 
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One should keep in mind that a critica! note can be added to the HITO framework. The 
problem is that the variables in the four components are sametimes difficult to 
measure. Looking at, for example, variables of the humanware component, it can be 
stated that knowledge and skilis are moderately measurable. Concerning variables like 
wisdom and creativity of human beings, this is not the case. As the framewerk is only 
used to categorise problems, there is no need for an explicit specificatien of all 
necessary variables. Another reason for using this framewerk was the already 
mentioned beautiful correspondence to the four components of information systems: 
data, hard- and software, the people eperating the system and the organisational 
context of the system. 

4.3 The projects 

In total, twenty projects were reviewed and scanned for problems. A rough description 
of the projects can be found in appendix VIII. The projects are carried out in several 
countries on several continents as can be seen in the following list: 
N=20 
Eastem Europe: N=l 
Africa: N=ll 
Asia: N=2 
Latin America: N=3 
Worldwide: N=4 

Because one project refers to two different countries, the listing counts 21 in total. 
Moreover, there are four projects based on figures of different countries on different 
continents. These projects are grouped by the term worldwide. 

Before statements will be made about the most frequent problems, the mentioned 
problems will be generalised. This is because some problems seem to be different but 
are in fact highly correlated to each other. It seems reasonable to group the problems 
by making use of the variables mentioned when reviewing the components of 
technology. Whenever needed, a definition of a variabie is given. 

4.3.1 Problems in the humaoware dimeosion 

The humanware dimension is described in figure 4.2 by several terms. Some of them 
can be use to generalise the problems, some don't apply and a new term was 
introduced because some problems couldn't be placed elsewhere. 

Personality of the persoon el 
The first category of problems can be described as personality of the persennel in 
question. There are four problems that fall in this group: 

1. low output/unit time ratio 
2. lack of initiative 
3. lack of flexibility 
4. low motivation 
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In total, four projects mention these kinds of problems. 

Attitude 

The attitude of personnel is the following category of problems. Attitude is defined as 
the weighed opinion ofpeople about behaviour, an object, an idea or a person34

• 

Two kinds of problems are mentioned in the projects: 

1. 
2. 

In total, two projects mention these kinds of problems. 

Knowledge 

Knowied ge is defined as information stored in the leamer' s mind35
• 

In this case, five kinds of problems can be distinguished: 

1. low computer education 
2. English is no officiallan_gu'!_&e 
3. people withdraw from courses 
4. lack of trained teachers 
5. lack of well equipped computer 

training institutes 

In total, seven projects mention these kinds of problems. 

Skilis 

Skilis defined as actions and reactions (intellectual or physical) which a person 
performs in a competent way in order to achieve a goal24

• 

Three kinds of problems can be grouped together following this definition: 

1. difficulties to implement new classifications 
2. bad understanding 
3. not enough professionals for an effective 

implementation of computer installations 

In total, thirteen projects mention these kinds of problems. 

34 open universiteit (Heerlen, 1993) 
35 A.J. Romiszowski, Designing Instructiona/ systems, (London 1984) 
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Experiences 

Considered are experiences of individual human beings or experiences of groups of 
people. 

One problems is mentioned: 

I 1. shortage of experience 

In total, two projects mention these kinds of problems. 

Conclusion 

All groups of problems with respect to all four dimensions are presented in a matrix 
grouped by continent. Table 4.1 summarises the groups of problems found in the 
humanware dimension. For every group ofproblems, the number of times mentioned is 
calculated and is expressed by a percentage. 

grou_p of problems percentage 
personality of 20 
personnel 
attitude 10 
knowledge 35 
skills 65 
experience 10 

Tab/e 4.1 conclusions w.r.t. problems in the humanware sphere 

It is clear that problems with skilied personnel in the field of system development tend 
to happen in most of the projects. 

4.3.2 Problems in the infoware dimension 

The availability of information with respect to operating instructions for (information) 
systems turns out to be very low in developing countries. The second category of 
problems found can be summarised by 'reliability ofinformation'. Due to the method 
of data collection or just the fact that information is simply not available in written 
form. Further problems with respect to processes, procedures, techniques, methods, 
theories, specifications, observations, relationships described in publications, 
documents and blueprints are hardly ever mentioned. 

Availability of information 

This problem is best expressed by the fact that manuals concernmg the use or 
maintenance of systems are not available. 

I 1. no (locallanguage )manuals I 

This problem is mentioned four times. 
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Reliability of information 
. According to the authors, three factors influence the reliability of information m 
developing countries. 

1. uncertainty of information 
2. oral tradition 
3. data colleetien by reading 

meters and energy points 
consumed 

Grouped in this way, these kinds ofproblems were involved in four projects. 

Condusion 
Table 4.2 summarises the problems in the infoware sphere: 

group of problems percentage 
availability of information 20 
uncertainty of information 20 

Table 4.2 conclusions w.r.t. problems in the infoware sphere 

The condusion here is that there is not enough information available about the projects 
to draw a condusion about a problem in this field that applies to all system 
development projects. It must be stipulated that these two aspects are vital for a 
information system, so they must not be underestimated. 

4.3.3 Problems in the technoware dimeosion 
A lot ofproblems were found in the field oftechnoware. The main problems within the 
technoware dimension can be grouped into four categories. 

Hardware 
Eight problems related to hardware were found: 

1. deteriorated facilities 
2. negligible degree of automation 
3. no efficient allocation of hardware 
4. insufficient/wrong hardware 
5. lower level of technica! sophistication 
6. availability of equipment 

Researchers of eleven projects mentioned these eight problems. 
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Software 

Of course, software is involved as well. The following problem groups were found: 

1. no ori inal software 
2. 'bread and butter' a 
3. insufficient software 

In total, eight projects were mentioning these problems. 

Physical infrastructure 

The next category of problems can he found in the field of the physical infrastructure. 
An example of an awkward environmental factor can be the bad electrical power 
supply. 

1. insufficient ( tele )communication facilities 
2. availability of (technica!) infrastructure 
3. awkward environmental factors 
4. very wide range of requirements 

A total ofnine projects mentioned these kinds ofproblems. 

Support/maintenance 

In the support/maintenance field only one problem is found: 

J 1. no service/maintenance support 

Two projects mentioned problems. 

Condusion 

Table 4.3 summarises the problems in the technoware sphere: 

group of problems percentage 
hardware 55 
software 40 
physical infrastructure 45 
support/maintenance 10 

Table 4.3 conc/usions w.r.t. prob/ems in the technoware sphere 

It can be concluded that there are often problems with hardware and software. The 
software problem is mentioned less often but it is assumed that this problem is highly 
connected to hardware. Without software, the hardware is useless. It must be stipulated 
that problems in the field of physical infrastructure are more present in African 
countries than in other countries. It is of course a very important aspect. Without 
proper power supply, automation is useless. 
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4.3.4 Problems in the orgaware dimension 
Also a lot of problems were found in the field of orgaware. Three groups of problems 
can be distinguished in this dimension. 

Institutions 
Seven problems were found: 

1. employees are not able to take part in courses 
2. naive plan w.r.t. stimulation of IT by government 
3. ambivalent attitude toward IT 
4. unbalanced subdivision of tasks between actors 
5. conducted courses inside Tanzania are oflow or middle level 
6. no clear definition of communication lines between actors 
7. bureaueratic system 

These problems were mentioned by seven projects. 

Management practices 

1. communication with (Dutch) counterpart not well organised 
2. no consultation structure 
3. no basic facilities 
4. lack of skilis in the field of management, marketing and accounting 
5. lack of authority/inaction 
6. no plan w.r.t. steering_ automation process 
7. computers only useful for transaction processing 
8. high turnover of top management 
9. top management mostly unaware and uninvolved 
10. serious mismanagement 
11. lack of loc al commitment 
12. social factors relevant to the organisation and management of the implementation 

process 

These problems were mentioned by twelve projects 

Organisational arrangements 
It is difficult to distinguish between management practices and organisational 
arrangements, since it is the management's responsibility to manage organisational 
arrangements. In this case, funding is such a important factor that it is taken apart. 
Without funding, it is not possible to manage a business at all. 

Funding 
Three problems were mentioned: 

1. chronic lack of funds 
2. scarcity of foreign exchange 
3. high cost training and staffing implications 
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Eleven projects experienced problems in this field. 

Condusion 
Table 4.4 summarises the problems in the orgaware sphere: 

group of problems percentage 
institutions 35 
management practices 60 
funding 55 

Table 4.4 conclusions w.r.t. problems in the orgaware sphere 

4.4 Overall Condusion summarised 
The observations made in this chapter are presented graphically in the matrix on page 
51. lt presents the reviewed projects per continent against the groups of problems. 
Figure 4.5 summarises the groups of problems, information from the matrix and the 
HITO framework. 

gro up o f p roblems percentage group ofpro blems perc entage 

personality 20 hardware 55 
attitude 10 software 40 
kno wledge 35 physic al infrastructure 45 
skins 6 5 supp ort/maintenanc e 10 
experienc e 10 

I HUMANWARE I I TECHNOWARE I 
I ORGAWARE I I INFOWARE I 

gro up o f p roblem s percentage gro up o fpro blems I percentage 

institutio n s 35 av ailability of information I 20 
management pra e tic es 60 unc ertainty o f inform.ation 20 
funding 5 5 

Figure 4.5 overall conclusions w.r.t. problems in the technology components 

Chapter five will formulate the desired prerequisites for the problems found m the 
technology dimensions. 
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5 Confrontation: theory, practice and findings of others 

5.1 Introduetion 

Chapter five is an attempt to bring theory and practice together in order to answer 
research question five. First, solutions will be discussed for the problems found. These 
solutions will be considered regarding prerequisites for automation processes in 
developing countries and also by a retrospective review of the Minsk project. Finally, 
recommendations will be given for developing countries in general and for the Minsk 
project in particular. Starting point are four of the mentioned projects which describe 
practical recommendations and tools. 

5.2 Experiences of otbers 

5.2.1 Propositions 

Project 1.3 .2 presents propositions for rnanaging information technology in developing 
countries36 under three major headings: 
• Portfolio of IT applications; 
• Implementation strategy; . 
• Selection of hardware/software technology. 

In total thirteen propositions are given. Here, the most interesting in view of this report 
are reviewed very shortly: 

Portfolio of IT applications 

• The real payoff of investments in IT is realised only when this technology 1s 
utilised for applications of strategie importance; 

• The portfolio of IT applications must be in line with the corporate strategy; 
• Corporate culture is an important factor to be considered in determining the IT 

strategy; 
• Management style is an equally important factor that in:fluences IT strategy; 
• The top management of the organisation should provide the executive leadership 

and must recognise that IT is a valuable corporate resource that should be managed 
at the _ highest levels of the organisation. 

36 S.C. Bhatnagar, N. Bjmn-Andersen, /nformation technologyin developing countries, IFIP, Amsterdam 1990 
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lmplementation strategy 

• Unless senior managers exercise their leadership in bringing about organisational 
change, new tools will not be used. A one-day seminar which includes a live 
demonstratien of a system that has been implemented elsewhere has been found to 
be effective in educating senior management of the potential of information 
systems; 

• Implementation of information systems requires an educated and well-trained 
managerial cadre who have the capability to use these new tools; 

• It is recommended that the initial applications will be selected within a short 
development period of time. Experience suggests that a one-year period for 
development would be a useful criterion; 

• The prototyping methodology, is the recommended approach; 
• If skilis and knowledge are not available in-house, extemal consultants should be 

hired. 

Selection of hardware/software technology 

• Microcomputers are an extremely cost-effective alternative for implementing 
information systems; 

• Software tools that are employed for systems development have to enable quick 
prototyping and should have the flexibility to permit system changes on the basis of 
user feedback. 

With these propositions in mind, the IT implementation case in an Indian firm was 
carried out. With reference to the Indian case, the writer drew conclusions: 
• The involvement and commitment of the plant management was secured by ha ving 

an overview presentation of the project at the start of the project. The overview was 
given to all the senior and middle managers of the company. Furthermore, a 
workshop was organised to examine the potential applications; 

• The participation of users in the design of the system was minimised in view of the 
severe demands of the eperating pressures on the management's time. 
Brainstorming sessions were held, rather than individual interviews, to arrive at 
system requirements; 

• Prototyping was employed as part of the design strategy to help in establishing an 
environment with the desired system requirements. Live data was used in the 
prototype system, which was a key factor in stimulating the management to react to 
the outputs of the system; 

• The system was developed as a PC-based system using certain software; 
• The entire system was completed within a limited amount of time and afterward 

evaluated by some feedback sessions. 

Most of the propositions assign an important role to the management of both the 
company as the project management. Project 1.3.4 describes other important aspects 
that should be considered in information system development processes. 
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5.1.2 Paper Robey, Gupta, Rodriguez-diaz 
Same interesting statements ofthis paper are: 

55 

The management of the implementation process must carefully consider the 
technological readiness of the new site and the social and politica! factors affecting 
implementation. Purthermare is stated that social factors and technological 'readiness' 
bath affect the success of implementation information technology, but that social 
factors are more important. Specifically, social factors relevant to the organisation and 
management of the implementation process, rather than national culture, are most 
important. 

The next statement is interesting in view ofthe problems found in chapter four. For the 
implementation process to be successful, the managers in developing countries must 
understand and analyse social factors befare the implementation begins. These factors 
include aspects like language, cultural attitudes towards speed and time, the proteetion 
of cultural identity and the meaning of authority. 

The writers refer to Gee37 who has pointed out that in order for implementation of new 
technology to be effective, managers must be sensitive to environment, understand the 
users' needs, comrnunicate effectively, identify individuals comrnitted to expediting 
the new technology and generate organisation-wide support for the particular new 
technology. 

Again, managers should play an important role in the process. The point of view of 
Robey, Gupta and Rodriguez-diaz is even more stipulated by the writers of paper 1.3.5. 

5.2.2 Paper Walsham, Symons, Waema 
Walsham, Symons and Waema state that the problems of implementation of 
information systems are well known and invariably they concern an interplay of 
human, organisational and technica! factors which cannot be easily separated. This 
complex links can best be addressed by conceptualising computer-based information 
systems as social systems in which technology is only one of the elements. They argue 
that the social systems paradigm for information systems results in methodologies and 
approaches, which are applicable to different organisations, contexts and cultures. In 
particular they believe that the paradigm is highly suitable for organisations in 
developing countries. The social systems paradigm implies the need to understand such 
factors and, more generally, the organisational and national context within which 
information systems are to be implemented. 

Intheir workon information systems evaluation, the writers were using an approach, 
which is based on the 'soft systems' methodology of Checkland38 and the 'web 
models' of Kling39

• Using 'human activity systems' as an intellectual construct, the 
methodology allows that any real-world purposeful activity can be described in many 
different ways within many different word-views or 'Weltanschauungen'. The 
philosophy of the writers' approach to systems evaluation emphasises the importance 

37 Gee, Sherman, Technology transfer, innovation & international competitiveness, New York 1981 
38 Checkland, From optimising to learning: a development ofsystems thinkingfor the 1990s, Joumal ofthe operational 

research society 36(9), 1985 
39 Kling, The web of computing: computer technology as social organisation, ad vances in computers, 21, 1982 
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of historica!, social ad politica! issues in the evaluation process. After descrihing the 
casestudy, the authors come to several important conclusions: 
• Intemal information systems groups in organisations should aim to be regarcled as 

an integral part of their organisation and to understand its culture and polities, 
rather than being regarcled solely as a technica! department divareed from the main 
activities of the organisation; 

• Top management support is very valuable in developing an effective information 
systems function but is by no means a guarantor of success if senior management is 
resistant; 

• With reference to information systems consultants, it is essential that they gain a 
good understanding of the organisational context in which they are going to work. 
This can be achieved by allocating time to it as part ofthe consultant's contract. 

The special philosophy of the approach to system evaluation, emphasising the 
importance of historica!, social ad poli ti cal issues in the evaluation process, should be 
an important aspect when talking about skilis and knowledge in the systems 
development field needed by the managers in developing countries. A very practical 
way in which the preceding is made operational is Multiview. S. Bell and T. Wood
Harper give a description in their paper. 

5.2.3 PaperS. Belland T. Wood-Harper 
In this project, the writers make the assumption that users do not normally know 
precisely what they want and that system analysts and manufacturers information will 
not always provide simple answers even where needs can be clearly defined. Feedback 
between the research er and the users should be developed to accomplish the users' 
need to be drawn further into the development process. The authors introduce a web 
model that first is placed verses the usual discrete-entity models. Table 5.1 shows this. 

Category Discrete-entity Webmodel 
Computing resource Equipment, application technique with The resource is an specific 

information processing capability, and ensemble ofpieces, which cannot 
social neutra!. be completely described 

separately. Also highly charged 
with meaning in the social 
context. 

Infrastructure The human resource is separable from The human resource is NOT 
the technica! resource. Neutra!. separable from the technica! 

resource. NOT Neutra!. 
Control over The infrastructure can both supply and The infrastructure can support 
infrastructure support any conceived developments only a limited number of 

and usage. projects. 
Interactions The computing resource is analysable The computing resource is NOT 

independent of other computing analysable independent of other 
resources and the social environment. computing resources and the 

social environment. 
Social interaction Organisations are analysed through Forma! descriptions are 

forma! descriptions and roles. The inadequate for descrihing true 
computing resource is studied through boundaries of organisations, 
its forma! purpose/function. which are affected by politica! 

interest and volatile situations. 

Table 5.1 web model verses the usual discrete-entity model 
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A way to apply this insight operationally is the presented Multiview methodology. Five 
stages are designed to interact within or out sequence. The focus is on the user and no 
simple assumptions are made to the environment in which the in-coming system will 
reside. Figure 5.1 gives an overview ofthe Multiview methodology. 

Prtmary task 

I AA.,,.,! ""m•• 
model 

2 

activity 
Analysis intermation 

i ' 

Figure 5.1 Multiview methodology 

The stages will be reviewed briefly. 
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-------------.. 

Stage one, analysis of the human activity system: 
The socio-cultural context in which any information system must survive is stuclied 
and brought into perspective. The central focus of this stage of the analysis is to search 
fora particular view (or views). 

Stage two, information analysis: 
The process of information analysis occurs. In this process the main functions for the 
'information system' are abstracted and linked to the things or entities which we need 
to hold information about. 

Stage tree, analysis and design of the socio-technica! aspects: 
This stage eneaurages users and system designers to interact The parti"cipation in the 
design process should encourage an optima} or acceptable fit between the social 
objectives and the technica} objectives. 

Stage Jour, design of the human-computer interface: 
This stage deals with the ergonornies of the computer solution. Here the problems 
which technica! options impose on the human participants can be considerate. 
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Stage jive, design of the technica! aspects: 
The imposition of a technica! solution occurs within the bounds set out by all previous 
stages. A largely technica! view can be taken so that the analyst can concentrate on 
efficient design and the production of a full systems specification. 

The final outputs of the methodology are the social systems, the role-set and people 
tasks, the human-computer interface, the technica! specificatien and the necessary 
inputs and outputs to support the non-application system. 

5.3 Remarks 
The most striking is that most of the propositions and recommendations given by the 
various authors are about two aspects. The first one is that the top management should 
play a very important role in the process. Secondly, without (severe) investments in IT, 
it is not possible to reach successful results in this field. The observations in chapter 
four endorse the usefulness of these propositions, but it is clear that these suggestions 
are time after time underestimated. Management practices and funding are two serious 
problems. Propositions, which still include assumptions about initia! problems, cannot 
lead to real solutions. It seems that prefatory conditions should be prevalent. 

The next remark is that nothing is said about the capabilities of the future users of the 
information system. Prototyping is a nice concept but it won't work without the co
operation of the personnel. As stated in chapter one, it is vital that the evaluators of the 
prototype satisfy the conditions, as described in appendix II: 

"it is essential that the users chosen totest the system are: 
• Representative of the entire community of users. 
• Have authority to take decisions in respect to the system requirements. 

Are able to make sensible decisions. " 

They must be technically competent too and also be willing to take on this role. 
Prototyping requires users who are willing to take an active role in the development 
process [Internet 97]. 

Another remark is that, unintentionally, the development process in Minsk was 
generally carried out making use of the Multiview methodology. This will be 
illustrated in the retrospective review of this project. It will be argued that this 
approach can be successful, under the assumption of some extra prerequisites. 

Below, the relevanee of the propositions, assumptions and recommendations will be 
discussed in general for all developing countries. Again, the HITO framewerk is used. 

5.4 Relevanee in general 

5.4.1 Humanware dimension 
Brainstorm sessions were held instead of individual interviews in order to formulate 
system requirements. Since the future users lack skilis and knowledge most of the 
times, it is a good idea to start with a plenary brainstorm. In spite of the fact that in the 
Indian case - project 1.3.4 - this approach was successful, it must be stipulated that 
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requirements formulated by individual users are still vital in order to develop a suitable 
system. After individual consultations, the results can be presented together in a final 
brainstorm. In this way, it will be motivating for everybody involved in the process. An 
important factor here is that it must be possible to organise meetings. Meetings can 
only be organised when a project has approval and commitment by the management. 
Basic management is guaranteed to be present on a basic level by the second 
prerequisite (see below). The first prerequisite can be formulated as fellows: 
• Besides capable top management also personnel of the company, the future 

users, MUST be capable to play an active role in information system 
development processes from the beginning. 

5.4.2 Infoware dimension 
The most poignant problems are solved if a situation can be established in which the 
conditions formulated in the prerequisites are prevalent. The problems in the infoware 
dimension are mostly due to a more general problem. An existing (bureaucratie) 
system cannot be changed in a short period of time. For this problem, the help of the 
Government will be needed. Furthermore, it can be stated that a well-designed 
information system will create the need for reliable information and also that such a 
system will be helpful in making more certain information available. There are no 
prerequisites formulated for this dimension. A general recommendation will, however, 
be given later. 

5.4.3 Technoware dimension 
Prototyping should be used to rapidly develop the system. No information, however, is 
given about the availability of hardware and software. It is clear that the prerequisites 
are: 
• Both hardware and software MUST be available from the beginning or it 

must be possible to purebase the needed equipment without problems. 
• The (internal) physical infrastructure40 MUST be such that equipment can be 

used without problems or it must be possible to adapt this situation in the 
short term. 

These prerequisites depend on other prerequisites. Funding must be available to be able 
to purchase technoware. This is assured by the fourth prerequisite (see below). 
Furthermore, the cernpany's persennel is involved and must therefor be capable. This 
is assured by first prerequisite. 

5.4.4 Orgaware dimension 
It was stated that the involvement and commitment of the plant management can be 
obtained by giving an overview presentation previous tothestart or actually asthestart 
ofthe system design. A second advantage is that the cernpany's persennel can get used 
to the process as a whole and to the terms used in a system development process. A 
workshop can help the persennel to acquire a minimum level of necessary knowledge 
and skills. A demonstratien of an existing system tumed out to be useful. Without 

40 The most frequently mentioned problem of the physical infrastructure within companies is the unstable electrical 
power supply. Th is can be assured by purchasing a stand-by power unit. Funding is needed to do so. 
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proper management, there won't be commitment of the staff and consequently lower 
personnel won't be stimulated. The next prerequisite is therefor: 
• The top management MUST be capable41 to guide the information system 

development processes from the beginning 

As a lot of projects tumed out to be not successful due to financial problems, the next 
prerequisite is obvious: 
• Funding MUST be available to be invested in information system development 

processes from the beginning. 
Funding should be arranged by the top management that is present and capable by the 
third prerequisite. 

With these prerequisites, the before mentioned propositions (projects 1.3.2 - 1.3.5) 
have a real chance to make the development of information systems successful. 

5.5 Relevanee in the Minsk case 

5.5.1 Humanware dimension 

The preliminary training was used as a start up for personal interviews. In the Minsk 
case, it was hard to organise plenary sessions due to the organisation of the bureau. So, 
personal interviews, with reference to the general questions given earlier, seemed 
reasonable. Most of the information, used to develop the demo information system, 
came from personal interviews. By the management prerequisite, it would have been 
possible to organise brainstorm sessions and include the observation/prototyping 
period in the process. The real problem was, however, that not only this prerequisite 
was not satisfied, but also the personnel prerequisite and the funding prerequisite. This 
combination caused the main problems in the humanware dimension. 

5.5.2 Infoware dimeosion 

Consiclering the purpose of the system for BURENCO (see chapter one) it was 
expected that BURENCO would be able to contribute to better, reliable information. 
Also, because BURENCO would work together with other organisations which were 
willing to share and exchange information? Since BURENCO would be the only 
bureau that implements, for example, the EcoTeam approach, the best information and 
reliable statistics could be published. Indeed the system would contribute to solving the 
problems mentioned in the infoware dimension. 

5.5.3 Technoware dimension 
The observationfprototyping phase didn't have the planned impact. This was, however, 
not due to the availability of hard and software. In the beginning of the project, four 
new personal computers were purchased together withup to date software. Later, there 

41 Intentionally, nothing is said about how capability can be expressed, since this is beyond the scope of 
this report. It will be, however, recommended to conduct further research in order to find a way in, 
which can be determined, whether management/personnel is capable to fruitful participation in 
automation processes. 
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was a problem with purchasing network facilities and a printer. What it boils down to 
is that in fact all possibilities to buy equipment were present. The situation satisfied the 
prerequisite. Problems occurred due to financial problems, which were due to a badly 
organised management. 

5.5.4 Orgaware dimension 
The first step, which begins with giving information to the campany's personnel, was 
already foreseen in the Minsk case. This phase was called preliminary training. In plain 
and simple terms, it was explained what a system development process is and what the 
results can be. A workshop could have been a follow up, but it is clear that even after 
the overview presentation, there was no commitment at all. A reason for this is the lack 
of management within BUREN CO. No basic facilities were present, it was not clear of 
which people the management consisted and consequently, nobody had any idea ofthe 
relevancy ofthe project. In this case it is clear that the management prerequisite would 
have stopped the development process, in order to organise the bureau's activities first. 
Also, funding was a problem, which was clear from the beginning. Due to the bad 
management concerning funding, a situation existed in which funding should have 
been available but that it was not released by the responsible person of the 
Municipality of Minsk. 

5.6 Minsk project and Multiview 

Reviewing the stages as described by Multiview, it can be stated that, in general, this 
methodology was used. This was done without knowing that the methodology existed 
before hand. 

The first stage had to give a picture of the socio-cultural context of BUREN CO. When 
camparing the first stage of Multiview and its output with the first phase as described 
in chapter two, figure 2.1, this stage is the same as transformation analysis and activity 
analysis together. All the aspects mentioned by Multiview are also ISAC outputs. 

Stage two is the same as ISAC's information analysis. As stated in chapter three, the 
development process in Minsk was foliowed up to and including this phase. 

The next stage, is not present in figure 2.1 but was in fact a phase in the development 
process in Minsk since, campelled by necessity, a lot of activities in the knowledge 
transfer field were undertaken. This is where the desired interaction between users and 
developer started. This was considered a very important phase, since a lot of 
information needed for the development ofthe system was obtained in this one. 

Stage four and five are obviously the same as the phase realisation and 
implementation. 

5. 7 Adapted model 

Consiclering the experiences of the Minsk project and the findings by other authors, it 
can be stated that there is a lot of confidence in the Multiview methodology. It includes 
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all the necessary phases and even adds the important interaction aspect that was 
already mentioned by several authors. Tagether with the prerequisites, a combination 
of Multiview and the plan made for the Minsk project would be a very good model for 
automation processed in developing countries. Figure 5.2 presents the adapted model. 
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Figure 5.2 adapted model 

There are three major adaptations in comparison to the model presented in chapter two, 
figure 2.1: 
• Th ere is an enhanced importance of the initiation phase; 
• An extra phase, social design, was added; 
• The information acquired from the information analysis has enhanced impact. 

5.7.1 initiation phase 

The initiation phase is used to check if a situation satisfies the new prerequisites. It is 
therefor called pre-study. Step by step, the four prerequisites are checked. They were 
put in order of importance. First, the management should be capable to accompany 
information system development processes. Secondly, the personnel of a company 
should be capable to participate in the process. Thirdly, when it is decided to automate 
(some) activities and the management and personnel are ready, there should be 
funding. Fourthly, with the readiness of management and personnel and the proper 
funding, also equipment - hard- and software - should be available or at least there 
should be possibilities to acquire equipment. In this way, the most important problems 
of the humanware, technoware and orgaware component are solved. As, stated before, 
these are the most poignant problems. Problems in the infoware component can be 
dealt with later in the process. 
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Figure 5.3 summarises the steps within the initiatien phase that from now on will be 
called pre-study. 
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Figure 5.3 pre-study 

5. 7.2 Social design 
Adding a phase, in which a socio-technica! analysis is done, was a logical consequence 
of adopting Multiview. This stage is important for the needed interaction between 
developer and user and is appropriate as a preparatien for the prototyping methodology 
for both developer and user in later phase. The new phase in the model is called 'social 
design' due to this social interaction characteristic. 

5. 7.3 information analysis 
As tigure 5.3 shows, the output coming from the information analysis phase is not only 
going into the realisation phase but also into the new social design phase and the 
implementation phase. This adaptation is another consequence of adapting Multiview. 
Due to this adaptation, there is enhanced importance of the information analysis phase. 
Mistakes made in the information analysis are put into three other stages. The 
advantage is that the result are also input for the social design which can work as a 
filter against mistakes by developer-user interaction. 
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6 
Conclusions and recommendations 

6.1 Conclusions with respect to research question 1, 2 and 3 

The answers to the first three research questions are considered together, because of 
the conneetion between them. As was argued in the previous chapters, it was hard to 
determine input, output and hardware requirements for BURENCO due to the various 
problems of the starting bureau. Therefore, in some cases, assumptions had to be made 
in order to develop the (demo) information system. These assumptions are already 
mentioned in chapter three. 

The actual development process was started by a literature study. This literature study 
was conducted to find two kinds ofmethods: 
• SDM, system development methodology, a project management method; 
• ISAC, information systems work and analysis of changes, a system development 

method. 

Furthermore, it was decided to adopt the prototyping methodology in order to establish 
developer-user interaction. During the field study, the information input, output and 
hardware requirements were determined by applying principles from both SDM and 
ISAC. 

Conclusions referring to this part ofthe research are: 
• SDM and ISAC put tagether in one model don't give designers enough 

opportunities when consiclering the development of information systems for 
businesses in a camparabie situation as BURENCO; 

• The input, output and hardware requirements were represented by the various 
output products that were made during the fieldwork period: 
• A-schemes (appendix IV.2); 
• data models (appendix VI); 
• spreadsheets; 
• BURENCO's Information Demo (BINDEM); 

• The developed materials for conducting a preliminary training were sufficient as a 
start of the development process; 

• Other useful outputs were: 
• Lecture notes for the preliminary training (Appendix III.l ); 
• Training course for BINDEM (appendix VII); 
• Brainstorm concerning BURENCO's administrative activities (Appendix V). 
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6.2 Conclusions with respect to research question 4 

Research question four was 'what are the main problems for using the chosen models 
in the BURENCO case?'. This question was considered generally by reviewing 
twenty projects and specifically by placing the problems of the BUREN CO case next 
to general problems of automation projects in developing countries. The next 
condusion will be summarised by table 6.1 (see appendix VIII), which presents 
BURENCO's major problems: 

Humanware Infoware Technoware Orgaware 
low output/unit time ratio no manuals deteriorated chronic lack of funds 

facilities 
lack of initiative negligible degree of communication with 

automation (Dutch) counterpart 
not well organised 

lack of flexibility no original software no consultation 
packages structure 

difficulties to implement no basic facilities 
new classifications 
low motivation lack of skills in the 

field of management 
Insufficient knowledge lack of 
and understanding of the authority/inaction 
processof software 
development 

Table 6.1 main problems of BURENCO 

Due to these problems, only partial use was made of the SDM and ISAC 
methodologies. In general, BURENCO's problems were the same as those mentioned 
most frequently in literature. Figure 6.1 summarises these problems. 

group of problerns percentage group ofproblems p ere enta.ge 

personality 20 hardware 55 
attitude 10 software 40 
knowledge 35 physical infrastructure 45 
sk:ills 65 supp ort/maintenanc e 10 
experience 10 

I HUMANWARE I I TECHNOWARE I 
I ORGAWARE I I INFOWARE I 

group ofproblems percentage group ofproblems J percentage 

institutions 35 availability ofinformation 120 
management praetic es 60 uncertai:nty of information 20 
funding 55 

Figure 6.1 overall conclusions w.r.t. problems in the technology components 



Prerequisites for automation processes in developing countries 66 

The main problems for the model used for the development process for BURENCO 
with respect to the newly formulated prerequisites were: 
• The management did not have all the capabilities for running the bureau in general 

and not capable for running information system development processes in 
particular; 

• BURENCO's personnel has acquired more skilis and knowledge for development 
processes due to participation in the development process; 

• Funding was a major obstacle for BURENCO's organisational development in 
general and for the automation process in particular; 

• Hard- and software were available in Minsk but BURENCO couldn't do the 
necessary purchases due to the firnding problem; 

• The physical infrastructure was acceptable: the electrical power supply was stabie 
and telecommunication systems were on-line. 

6.3 Conclusions with respect to research question 5 

Based on the literature study and observations during the field study in Minsk, there 
are two major changes which have to bemadein existing models: 
• a pre-study has to be added in which a organisation is judged consiclering five 

prerequisites: 
• Besides capable top management also personnel of the company, the future 

users, MUST be capable to play an active role in information system 
development processes from the beginning; 

• Both hardware and software MUST be available from the beginning or it 
must be possible to purebase the neerled equipment without problems; 

• The (internal) physical infrastructure42 MUST he such that equipment can 
he used without problems or it must be possible to adapt this situation in 
the short term; 

• The top management MUST be capable43 to guide the information system 
development processes from the beginning; 

• Funding MUST be available to he invested in information system 
development processes from the beginning. 

• an extra phase, social design, has to be added which assures a lot of interaction 
between developer and user(s). 

6.4 General condusion 
By establishing a situation yielding these five conditions, it is expected that automation 
projects have a bigger change to be successful, provided that the stages of the new 
model are used as a guide for the development process. Due to the quick developments 
in the information technology sector, it remains a question whether developing 
countries will ever catch up with industrialised countries. Consiclering the problems 
which developing countries have to face in this field, development processes will take 

42 The most mentioned problem ofthe physical infrastructure within companies is the unstable electrical power supply. 
This can be assured by purchasing a stand-by power unit. Funding is needed to do so. 

43 Intentionally, nothing is said about how capability can be expressed, since this is beyond the scope of this report. It 
will be, however, recommended to conduct further research in order to find a way in which can be determined 
whether management/personnel is capable for fruitful participation in automation processes. 



Prerequisites for automation processes in developing countries 67 

long periods of time. The most poignant problems have to be solved first. Then, it may 
be possible that solving these problems already took so much time that the gap was 
widened again. In this way, developing countries will never catch up. The problem 
here can be found within the information sector itself. It's a simplefact that conceming 
information, computer systems cannot be replaced by other technologies with the same 
performance. In other words, there is no intermediate product that can serve as an 
alternative for a computer. 

6.5 Recommendations 

6.5.1 Recommendations for DURENCO 
BURENCO should create a situation in which all five prerequisites are satisfied. The 
recommendations given at the end of chapter three will be a start. 

management capability 

• After establishing better communication with the Dutch counterpart, the Dutch 
partner should put a lot of efforts in management training; 

• At the same time, BURENCO's business plan should be made including idea's 
about the information strategy; 

• In the long term, the management should also get training conceming automation 
processes. 

personnel capability 

• Both the Belarusian and Dutch counterpart should mm at more coaching 
conceming BURENCO's personnel; 

• BURENCO persounel should use the developed demo information systems and 
study the training course; 

• Preferably, they should already start to record their information needs for later 
usage. 

Funding 

• Both counterparts should put a lot of efforts in the assignment of funds to activities, 
especially to activities in the field of automation. 

Hard- and software 

• At this time, BURENCO should only purebase a laserprinter and network facilities. 
More equipment may only be needed when continuing the development process. 

Physical infrastructure 

• no recommendations. 
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6.5.2 General recommendations 

• Sirree the term capability of managementand personnel with respect to automation 
projects was not defined, further research should be conducted. The aim of that 
investigation should be the development of a checklist for determining the 
'readiness' for automation of an organisation; 

• The presented model for automation processes in developing countries should be 
tested; 

• It is very important to consicter the propositions of chapter five when developing 
new information systems. They should be considered after it is decided to actually 
start the development process. These propositions are: 

• Portfolio of IT applications 

• The real payoff of investments in IT is realised only when this technology is 
utilised for applications of strategie importance; 

• The portfolio of IT applications must be in line with the corporate strategy; 
• Corporate culture is an important factor to be considered in determining the 

IT strategy; 
• Management style is an equally important factor that influences IT strategy; 
• The top management of the organisation should provide the executive 

leadership and must recognise that IT is a valuable corporate resource that 
should be managed at the highest levels of the organisation. 

• Implementation strategy 

• Unless senior managers exercise their leadership in bringing about 
organisational change, new tools will not be used. A one-day seminar which 
includes a live demonstration of a system that has been implemented 
elsewhere has been found to be effective in educating senior management 
of the poten ti al of information systems; 

• Implementation of information systems requires an educated and well
trained managerial cadre who have the capability to use these new tools; 

• It is recommended that the initial applications will be selected within a 
short development period of time. Experience suggests that a one-year 
period for development would be a useful criterion; 

• The prototyping methodology, is the recommended approach; 
• If skilis and knowledge are not available in-house, extemal consultants 

should be hired. 

• Selection of hardware/software technology 

• Microcomputers are an extremely cost-effective alternative for 
implementing information systems; 

• Software tools that are employed for systems development have to enable 
quick prototyping and should have the flexibility to permit systèm changes 
on the basis of user feedback. 
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